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METHODAND APPARATUS FOR CUTTI NG WET CONCRETE
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grooves are pleercretey i nMpng partlcularly, this 1nvent10n relates to
: ‘concrete groove cutters which travel along the surface of wet
" or green concrete and use a rotating cutting blade to cut a
groove into the surface of the concrete.

Concfete, when poured, is normally viscous, and thus
flows and spreads to fill the area it is poured into. Once
poured, the concrete will begin to harden in a curing process,
until it reaches its typical rock hard state. Between the
time the concrete is poured and when the concrete hardens, the
concrete will normally be worked or finished to ensure that
the surface is smooth and even or has some other discrete
surface finish and appearance.

Normally, grooves are cut in the concrete to aid in
relieving stresses in the concrete which occur as the concrete
shrinks during curing. If grooves are placed only in the
surface of the concrete, the grooves provide a weakened plane
in which the concrete can crack, thus providing a predicted
location of cracks. If the grooves are not provided, the
concrete will randomly crack.

Grooves are also often inserted into the concrete surface
after it has hardened substantially. This is normally
accomplished with large concrete cutting devices which use
heavy saws with rotating abrasive blades, and which use water
as’&scoolant to prevent the blade from burning up. These
devices are typically very large and heavy, and use large
diameter  cutting blades varying from 10 to 24 inches in
diameter. The resistance on the large blades is so great thac
the saw will*cut a curved path. Sometimes the blade is angled .
slightly about a vertical axis to cause the saw to cut in a
straighter line. Other saws cannot be used until the concrete
has hardened substantially, otherwise the finish of the
concrete will be marred, the water lubricant will wash the
concrete away, and the cutting blade will spall, chip, tear;

crack and ravel (hereinafter the term “"ravel" or “ravelling"
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stresses and cracking. These large machines will also often
ravel the surface adjacent the groove.

Several 1igh£ weight concrete éutting machines have been
developed to cut concrete while it is still curing. To reduce
the possibility of marring the surface of the wet concrete,
these concrete saws have typically been very light weight and
use no water lubricant. As a result;_they have sacrificed
durability. Namely, these saws typically are not heavy duty
enough to withstand the rigors of extended use for many hours
a ‘day, day after day, for extended periods of time. These
saws have typically been of the size that can be hand held,
and utilize small motors turning small cutting blades of 4 to
6 inches in diameter which wear gquickly. Such saws are
described in U.S. Patent No. 4,869,201. .

Therefore there exists a need. for a concrete cutting saw
which can cut grooves without ravelling in concrete which has
not substantially cured so as to incur cracking, and yet which
is substantial enough to withstand the rigors of extended use.

Summary of the Invention

The present invention uses a concrete cutting saw having
a circular concrete cutting blade, a,floating skid plate to
preven} raveling of grooves cut in wet concrete, and
advantageously uses two sets of supporting wheels. The saw is
advantageously used to cut grooves in concrete after the
concrete is finished and before it has reached its rock like
hardness, ang preferably before the .concrete has shrunk
sufficiently to cause cracking along planes other than those
planes defined by the cut grooves.

The invention comprises a method and apparatus for
cutting concrete with a concrete saw which cuts grooves in a
concrete surface with a rotating cutting blade which rotates
about a first axis as the saw traverses a portion of the
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not heavy dUtysaw is movably supported on the surface of the concrete during
cutting by a plurality of wheels. A slotted skid plate is
‘depended from the saw to support the concrete surface adjacent
the cutting.blade during cutting, the rotating cutting blade
extendlng through the slot to cut the concrete, the slot being
conflgured relative to the cutting blade to inhibit raveling
of the -concrete surface during cutting. The skid plate is
movably mounted relative to the saw so that the skid plate can
remain in supporting contact with the concrete surface during
cutting, while even though the saw tilts away from the
concrete. The skid plate is resiliently urged against the
concrete surface so that the skid plate maintains the support
of the concrete surface along a sufficient portion of the
cutting blade to inhibit raveling of the concrete surface
adjacent the groove even when the cutting blade rises
partially out of the concrete surface during cutting.

Advantageously, the skid plate is resiliently deformed to
counteract any undesirable deformation of the skid plate as it
is urged against the concrete surface so that the portion of
the skid plate supporting the concrete surface to inhibit
raveling remains substantially flat when the Skld plate is
urged against the concrete during cuttlng
In a further embodiment, motor driven power is provided

to at least one of the wheels to gropel the saw across the
concrete surface during cutting. A variable speed hydraulic
transmission is placed in driving communication with the motor
and at least one of the wheels. A sensor senses the relative
movement between the skid plate and the cutting blade and
provide an _,electrical 51gna1 responsive to that relative
movement. The output of the variable speed hydraulic
transmission is varied in response to the electric signal to
control the rate at which the saw travels on the concrete
during cutting. A second sensor in the form of a distance -
counter is mounted to the frame of the saw for measuring and

displaying the distance the saw cuts the concrete.
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enough to withstand the rigors of extended use for many hours a day, day
after day, for—extended—periods of tine. These saws have typically been of
the size that ,gaRy and g and utilize small notors turning small
cutti ng bl ades W es in dianeter which wear quickly. Such saws
are described i M No. 4,869, 201. Therefore there exists a need
for a concrete ich can cut grooves without ravelling in
concrete which has not substantially cured so as to incur cracking, and yet
which is substantial enough to withstand,the rigors of extended use.
Summary of the Invention The present invention uses a concrete cutting saw
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exert a predetermined force on the cutting blade to urge the

blade into the concrete. In a further embodiment, the center

of gravity of the saw is also offset so that the skid plate

supports the concrete sufficient to prevent raveling of the

cut groove, while not unacceptab;y marking the concrete

surface. Advantageously, the pressure is less than one pound

per square inch for that portion of the skid'plate in contact

with the concrete surface during cutting, when used to cut wet

concrete.

In yet another embodiment, a rollable support, which is
mounted to the saw, is resiliently urged against the concrete
surface with a predetermined’ force during cutting to help
stabilize the saw during cutting. In a still further
embodiment, the slot in the skid plate has a uniform width
adjacent the cutting edge of the blade during cutting, which
slot width is between 1.0 to 1.3 times the thickness of the
support portion which is adjacent the cutting edge of the
blade during cutting. _

In another embodiment, the cutting blade is mounted
within a sound deadening enclosure comprising a blade housing
and a number of shields and guards located about the skid
plate to substantially enclose the pdrtion of the rotating
cuttiﬂgﬂblade not endaged with the concrete during cutting.

“These and other aspects of the invention will become
apparent from a study of the following description in which
reference is directed to the following drawings.

- pescription of the Drawings

Figure 1 is a perspective view of the concrete saw in
operation.

Figure 2 is an exploded perspective view of the skid
plate support. |

Figure 3 is a bottom perspective view of the skid plate.

Figure 4 is a side view of the concrete saw schematically
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cut a groove. The saw is novably supported on the surface of the concrete
during cutting by a plurality of wheels. ASslotted skid plate is depended
fromthe saw to support the concrete surface adjacent the cutting blade
during cuttingillhstratimgnghevdrive mekrnist anf e MFigrs MR8 Is- (o

tcgt i tnﬂleblcf”f;\e/telel nt Pegatats el R0caenbigyretbw @lfatheecblade Heowadng nget taidey
bladg, and skid plate with supports.

Figure 6 is a perspective view of the skid plate,
‘concrete guards, load bearing members, and mounting members.
Figure 7 is a perspective view of the skid plate showing
the alternate method of preventing the skid plate from bowing.
Figure 8 is a perspective view of the skid plate showing
an alternate method of preventing the skid plate from bowing.
Figure 9 is a partial side view of the blade housing and
skid plate showing the cutting blade just before it enters the
concrete surface. _ ’

Figure 10 is a partial side view of the blade housing and
skid plate showing the cutting blade after it enters the
concrete surface.

Figure 11 is a side view of the concrete saw
schematically illustrating the position of the saw when being
driven forward and cutting a groove. N

Figure 12 is a perspective view of the alternate
embodiment of the concrete saw.

Figure 13 is a side view of the alternate embodiment of
the concrete saw schematically showing the two sets of wheels,
transmission, motor, and control panel.

Figure 14 is a side view of the alternate embodiment of
the concrete saw.

Figure 15 1is another side' view of the alternate
embodiment of the.concrete saw. '

Figure 16 is an exploded view of the concrete cutting
blade, skid plate, and blade housing of the alternate concrete
saw.

Figure=17 is a schematic jillustrating the transmission -
drive of the alternate embodiment of the concrete saw.

Figure 18 is a perspective view of the control panel.

Figure 19 is a partial side view showing the pin for
engaging the cutting drive shaft of the alternate embodiment.

Figure 20 is a partial side view showing the pin when
engaging the cutting drive shaft of the alternate embodiment.
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enbod:nnnt, neiuEingi wewd pawreswWdtfhevi ded to at | east one of the wheels to
propel the saw achggfrd€23 is a partial side view of the alternate

embodiment of the concrete saw of Figure 13, including a

distance counter mechanism.
Figure 24 is a perspective view of the concrete saw of

Figure 12 used in conjunction with yet another alternate
embodiment cutting blade enclosure.

Figure 25 is an exploded view of the concrete cutting
blade, skid plate, blade housing and guards of the ‘alternate
embodiment cutting blade enclosure of Figure 24.

Figure 26 is a perspective view of the alternate
embodiment cutting blade enclosure of Figure 24.

Figure 27 1is a perspective view of the alternate
embodiment cutting blade enclosure of Figure 24 with the cover
plate removed. )

Description of the Illustrated Embodiment

As shown in FIGS. 1, 4 and 11, there is a concrete saw 20
for cutting a groove 38 in a concrete surface 30 in accordance
with one aspect of the invention. This concrete saw 20 is
designed to be lightweight, and uses a large diameter cutting
blade 46, having a diameter of 8-14 inches (20 - 35 cm),
although smaller blades of 4 - 6 inches in diameter (10 - 15
cm ) may be used. In general this concrete saw 20 is
comprised of a motor 22 mounted on a frame 24 and driving a
cutting blade 46 which extends through a skid plate 42.

The frame 24 is a support structure which preferably has
two main sections: a lower supporting surface 26 which is
generally plapar, and an upwardly extending supporting member
28. The lower supporting surface 26 is a substantially
rectangular plate generally parallel to the concrete surface
30. The upwardly extending supporting member 28 comprises two
generally parallel sides 32a, 32b which rise vertically from
opposing sides of the lower supporting surface 26 and which
meet at some distance above the lower supporting surface, to
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surface which is used agng control panel 34.

The lower supporting surface 26 is substantially flat,
and has depending sides 36 around the periphery of surface 26,
which sides 36 depend towards the concrete surface 30. These
sides 36 may be constructed by welding, stamping, or rolling,
and serve to strengthen the support surface 26 while
maintaining a light weight.

A first set of wheels 40 js attached to the concrete saw
20 near the longitudinal center of gravity of the frame 24,
but towards the rear, or trailing end of the saw 20. The
longitudinal axis of the saw 20 is generally parallel to the
groove 38. A transverse axis is substantially perpendicular
to the longitudinal axis and substantially parallel to the
concrete surface 30. The first set of wheels 40 is connected
to an axle 44 which passes through, and is rotétably mounted
to, the sides 36 of the lower supporting surface 26. The axle
44 is substantially parallel to the transverse axis, with each
of the wheels 40 being adjacent a side 36 to provide a widely
spaced support for the saw 20. The axle 44 is mounted about
17 inches (43 cm) to the rear of the shaft on which the
cutting blade 46 is mounted, as will be described later. This
first set of wheels 40 is located petween the sides 36 of the
frame 24, so that both wheels track to one side of the groove
38 being cut in t+he concrete surface 30. In this manner, the
first set of wheels 40 is a distance away from the groove 38
and.therefore will not effect the groove 38 after it has been
cut. The first set of wheels 40 is preferably of sufficient
size that they will not irreparably mar the surface of the
concrete 30*when the saw 20 is used to cut wet concrete.

The first set of wheels 40 is angled so that they do not
travel exactly parallel to the cutting blade 46. Because the
cutting blade 46 is located on one side of the cutting saw 20,
cutting resistance on the blade will cause the concrete saw to
travel along a path angling towards the side of the saw on

which the cutting blade is mounted. In order to compensate



t he IOngltggLﬂgL_BXLsfgi—%he—saM/by an anount sufficient to exert a
predeterm ned force on j i ttlng bl ade to urge the blade into the

concrete. | rThsS |nent the center of gravity of the sawis also
of fset so tha te supports the concrete sufficient to prevent
ravel i ng of t while not unacceptably marking the concrete
surf ace. Advantageously the pressure is |l ess than one pound per square
inch for that portion of the skid plate in contact with the concrete
surface during cutting, when used to cut ~fet concrete. In yet anothe[ N
enbodi nent o I ch | nmount e s resiliently
urged agai ns?o{— h%ﬁggn]g?%gée)egs)ﬁé ¢ vﬁ%fh J’eprs&ﬁ'egé)r %oné?a ay Sﬁlcé“dﬁFFﬁéght
cutting to hdipestBhe| fiEstt get géwheeingieuisi aggled so thatitheyf urkher
enbodi ment, hbe FAA114L e thisi Bubt #he MBS 48l T ERE ﬂf’é@ 4 %%e%ele*ig

i IS between
cutti 19, edge, 61 b hds. HER Rl Bﬁe%%i'«%h.%“h ¥¢ dfgreen: nd
cutting edgetQﬁStQﬁgate a fr1ct10na1 re51stance against the surface of the

concrete 30 which acts opposite, and compensates for, the
resistance of the cutting blade 46.

A second set of wheels 41 is attached to the frame 24 -
near the front or leading end of the saw 20, located on the
obposite side of the center of gravity as the first set of
wheels 40. The second set of wheels 41, like the first set of
wheels 40, is located on one side of the groove 38 being cut,
and therefore also will not interfere with the groove. The
second set of wheels 41 is attached to a transversely oriented
axle 48. Hinged levers 50 have one end rotatably mounted to
the surface of the frame 24 facing the concrete surface 30,
with a second end of levers 50 connected to the axle 48 so the
axle and second set of wheels 41 can rotate on levers 50
toward and away from support surface 26 and the concrete
surface 30.

The axle 48 is also connected to a first end of a
longitudinally oriented lever bar 52 which rides over the rear
axle 44. A second end of the lever bar 52 engages one end of
a vertically oriented acme screw 54. The other end of the
screw 54 is connected to a handle 56 located on the control
panel 34. The acme screw 54 thus extends from the handle 56
downward through a bushlng (not shown) in the lower supportlng
surface 26, and there engages the second end of the lever bar
52, which in turn is attached to the axle 48 on which the
second set of wheels 41 is mounted.

Advantageously, the saw 20 is supported while cutting the
groove 38 in the'concrete surface 30 by the first set of
wheels 40, and the skid plate 42 to provide a three-point
support for the saw.

The second set of wheels 41 are placed into contact with
the concrete' surface 30 to provide support to the concrete
surface 20 when it is desired that the skid plate 42 not rest
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cutting saw 20 to and from various slabs of concrete, for
unloading or loading the concrete saw, when the concrete saw
is being maneuvered on a slab of concrete to align the
concrete saw for cutting the groove 38, or when it is desired
to change the cutting blade 46 or the skid plate 42. The
second set of wheels 41 is raisable and lowerable by extending
or retracting the acme screw 54 égainst the lever bar 52.

When the groove 38 is cut, the cutting saw 20 is aligned
with the desired line to be cut, as delineated by a chalk line
or other sighting and alignment means known in the art and not
described in detail herein. The rotating cutting blade 46 is
then lowered into the surface of the concrete 30. This is
accomplished by turning the acme screw 54 so that its lower
end pushes the second end of lever bar 52 toward the concrete
surface 30. The bar 52 pivots about axle 44 causing its first
end, and the axle 48 and front wheels 41 to move towards-the
support 26 and away from the concrete surface 30. Thisxﬁises
the second set of wheels 41 back under the frame 24, such that
the leading end of the cutting saw 20 on which the skid plate
42 is mounted lowers towards the concrete surface 30 as the
concrete saw pivots about the axle 44 on which the first set
of wheels 40 are mounted, until the skid plate 42 rests on the
concrete surface, after which the rotating blade 46 extends
through the slot to cut the concrete. There is thus ﬁrovided
a lever arrangement for moving the second set of wheels 41
into contact with the concrete surface.

If the concrete is sufficiently wet when the groove 38 is
cut, the edges of the groove will deform if the wheels 40 run
over them, or if the skid plate 42 trowels over them. The
skid plate 42 is attached to one side 36 of the frame 24 a
sufficient distance away from the first set of wheels 40 so
that the groove 38 is not overridden or damaged by the wheels
40. The skid plate 42 is designed to smoothly contact the
surface of the concrete 30 and is therefore of sufficient
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portlon 60 whlch contacts the surface of the concrete 30 when
the groove 38 is being cut. The skid plate 42 also has a
leading edge 62 and a trailing edge 64 which are curved
upwards and away from the middle portion 60, and thus away
from the surface of the concrete 30. The leading and trailing
edges 62 and 64 preferably re-curve into ends 66 which are
flat and which extend substantialiy parallel to, but away
from, the middle portion 60. The ends 66 of the skid plate 42
are offset vertically a distance away from the surface of the
concrete 30, so that the middle portion 60 depends from the.
saw 20 a distance sufficient to contact the concrete surface
30 in order to support the concrete surface during cutting and
inhibit ravelling of the concrete surface 30 adjacent the
groove 38. -

The skid plate 42 has a slot 68 which allows the cutting
blade 46 to pass through the skid plate 42 into the surface of
the concrete 30 (FIG. 10). This slot 68 is preferably located
along a longitudinal axis 70 of the skid plate 42, which axis
is génerally parallel to the longitudinal axis of the saw 20.
The slot 68 is centered in the middle portion 60, extending
from a point just behind the leading edge 62 to a point near
the beginning of the trailing edge 64. The slot 68 has a
leading end 72 which is closed and terminates near the leading
edge 62.0f the skid plate 42. The slot 68 also has a trailing
end 74 which is also closed and terminates near the trailing
edge 64 of the skid plate 42. )

The slot 68 has inner sides 76a, 76b which extend through
the skid plate.42 to the bottom of the skid plate which faces
and contacts the sufface of the concrete 30. At a point near
the trailing end 74 of the slot 68, a recess 78 extends into
the bottom surface of the skid plate 42 and extends from the
trailing end 74 of the slot 68 to the trailing edge 64 of the
skid plate 42. The recess 78 about the trailing end 74 of the
slot 68 prevents the skid plate 42 from trowling over the
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could also be designed to achieve a similar effect. The
tunnel is described in U.S. Patent No. 4,869,201, while the
‘recess has been 1ong used on the saws described in that
patent.

The skid plate 42 has sides 80 which extend .from the slot
68 outward. The sides 80 are preferably of such a width that
when concrete is brought to the surface by the cutting blade
46 and is dislodged from such blade, it is dep051ted primarily
on the surface of the sides 80 which faces towards the
concrete saw 20. Advantageously, the sides 80 are wide enough
that the removed concrete dries while on the sides 80 enough
so that it does not re-adhere to the concrete surface being
cut. This allows the concrete which is removed while cutting
the groove 38 to be deposited back onto even a wet concrete
surface 30 so that it does not become part of the wet concrete
surface, but can be swept away at a later.time.

Referring to FIGS. 1, 5, 9 & 10, the skid plate 42 acts
as both a supporting member and a guiding member. The skid
plate 42 can be formed from a substantially rectangular metal
sheet, preferably of stainless steel, so that the skid plate
will not wear at an excessive rate.

The skid plate 42 has a middle support portion 60 which
is preferably about 9.5 inches (24 cm) long and 2 inches (5
cm) wide, for a total area of aboUt 19 square inches. The
skid“plate 42 as illustrated is about 13 inches (33 cm) long
from end to end. It has an area of about 19 square inches in
contact with the concrete surface during cutting. While the
thickness of the skid plate 42 may vary at its ends 66 as
compared to its middle section 60, it is preferred to have a
uniform thickness for the entire skid plate 42 for ease of
manufacturing. Advanta@eously, the middle section is made of
12 gage stainless steel, which has a thickness of about .1046
inches (.266 cm). This thickness correspondingly means that
the slot 68 depth should also be .1046 inches.

Guards 82 extend between the skid plate 42 and the frame



Fi gure 20 ts—a parttat—side view showi ng the pin when engaging the cuttin
drive shafit gf: HabBeed Lgrnate enbodi ment . 6 Figure 21 isga glock diagra%
il lustrati nd connections of the mcroswitch transm ssion
control . J:[“ Hﬂm rs a front view of the skid plate, blade housing
~and nmcro ! 23 is a partial side view of the alternate ’
epbodi nent of the concrete saw of Figure 13, including a distance counter

mechani sm Figure 24 is a perspective view of the concrete saw of Figure 12
used in conjunction with yet another al tdR2mate enbodi nent cutting bl ade

encl osure. Figure 25 is an _expl oded view of th '
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removed concrete which is dislodged from the cutting blade 46
and thrown therefrom is stopped by the guards 82. In this
manner, concrete removed from the groove 38 by the cutting
blade 46 is not thrown directly back onto the surface of the
concrete 30.

The guards 82 may be of made of various matgrial and
shape, but as shown they, are made of lightweight aluminum and
are rectangular in shape. The guards 82 are as wide as the
skid plate 42, and are advantageously curved inward at their
outer edges to help deflect the concrete material inwardly
onto the skid plate. The guards 82 may be mounted to the skid
plate 42, but are preferably connected to the frame 26 so they
need not be replaced as the skid plate wears and is replaced.
The guards 82 may be attached to the skid plate 42 or frame 26
by welding, screws, bolts or the like, preferably at a point
on the raised flat portions 66 of the skid plate 42.

Referring to FIGS. 2 & 5, the skid plate 42 is mounted at
each of its ends 66 to a shaft 84 which is connected to a
mounting member 86 on the skid plate 42. The mounting member
86 is rotatably connected to the ends 66 of the skid plate 42.
These members 86 as illustrated are U shaped. The members 86
are mounted to the skid plate 42 with threaded fasteners 88
which pass through the members and into the skid plate. The
fasteners 88 attaching the members 86 may also hold the
concrete guards 82 in place if the guagds 82 are connected to
the skid plate 42.

The cylindrical shafts 84 have two parallel flat sides 94
at a first end which is nearest the skid plate 42. The flat
sides 94 correspond to flat inner mounting faces of the
mounting members 86. The mounting members 86 and flat sides
94 have holes 90 passing through them to accommodate pins 92
for securing the flat sides 94 .of the shafts 84 to the
mounting members 86. Pinning the ends of the shafts 84 to the
mounting members 86 allows for rotation about a transverse
axis of the skid plate 42 relative to the shafts 84.

Advantageously, one of the two members 86 has its hole 90



enbodi nent cutting bl ade encl osure of Figure 24. Figure 26 is a perspective
view of the alternate embodinment cutting blade enclosure of Figure 24.
Figure 27 is amgrsﬁmlmm]%of the alternate enbodi nent cutting bl ade
encl osure of Flg e cover plate renoved. Description of the
Illustrated Enbo m l in FIGS. 1, 4 and 11, there is a concrete
saw 20 for cutti in a concrete surface 30 in accordance with
one aspect of the invention. This concrete saw 20 is designed to be

l'i ghtwei ght, and uses a large di aneter cutrﬂﬁg blade 46, having a di aneter
of 8-14 inches (20 - 35 cm, although smaller gpes of n
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structure whiclf WO nal n sectio a | ower supparting
surface 26 wh|shnmgansate for the distance change when the ends of the skid

plate 42 move vertically relative to one another. It is
desirable for the shafts 84 to be made from metal, so that
they are resistant to abrasive forces, and so that they have

sufficient strength to support the skid plate 42.

Referring to FIGS. 1, 2 & 5, the shafts 84 have second
ends which extend into a rectangular blade housing 96 which is
fastened to the saw 20 so as to enclose a portion of the
cutting blade 46. The blade housing 96 has bores 98 aligned
to accept the shafts 84 which support the skid plate 42. The
blade housing 96 further has a semi-circular hollow section
100 for accepting the rotating cutting blade 46. A removable
plate 102 is attached to the blade housing 96 on its side
which faces away from the concrete saw 20. The plate 102
covers the hollow section 100 which houses the cutting blade
46, and allows cbmplete access to one side of the blade 46.

The bores 98 extend vertically through the blade housing
96 and are located near the opposite ends of the generally
rectangular housing, on opposite ends of the circular hollow
section 100. These bores 98 are of a slightl§ larger diameter
than the shafts 84, so as to slidably accommodate the shafts
84 therein.

Referring to FIGS. 2 & 5, a siot 116 is located along a
portion of the length of each shaft 84. A rod 114 has one end
fastened to the blade housing 96, with the other end passing
through a bore 112 and into the slot 116 in the shaft. The
rod 114 and slot 116 arrangement movably connect the shafts 84
in the bores 98 so that the shafts 84, and the attached skid -
plate 42 may not come free from the blade housing 96. The rod
114 and slot 116 arrangement allows the shafts 84 to move
independently vertically to the extent each rod 114 travels in
its corresponding slot 116. The length of the slot 116
determines the amount of movement of the shaft 84 and the
corresponding end of the skid plate 42. The rods 114 serve as



general | y plFamar;—and an upwardly extendi ng supporting nenber 28. The
| ower support nel b8 ROk @ substantially rectangul ar plate generally

parallel to t ace 30. The upwardly extending supporting
menber 28 conp EE !Wﬂ@ MLaIIy paral |l el sides 32a, 32b which rise
vertically fro s of the | ower supporting surface 26 and which
neet at sone di stance above the | ower supporting surface, to -7 - form
an inverted "U' shaped structure. The tep_of the upwardly extending

support nenber 28 conprises a wide flat surface which is used as a control
panel 34. Tha:lnmllﬂrsts:tpispafdiIﬂnSﬂrﬁtﬁ@&ncﬂ&xﬂ@SlﬁISttﬁiﬁ isalafytsf lsat ,whantd tias

dependi ng si gre(%36_'_la4r %Liq__d t&&e ace g&g %oégr{ftge 26, which sides 36

depend t owar e ‘concrete sur ese sides 36 may be constructed
by wel di ng, st arrpmq@,pr@.mg( 3120 p@ positioned inside of each bore 112 which

houses the shafts 84. The springs 120 rest on a smaller
cylindrical top end 122 of each shaft 84. An adjustment screw
124 is positioned above the spring 120 in each bore 98 at a
point near the top of the blade housing 96, thus sandwiching
the spring against the top end 122 of the shaft 84. T h e
springs 120 are preferably coil springs so they can easily be
inserted into the bores 98. The springs 120 are compressed
into the bore 112 with the adjustment screw 124. This
adjustment screw 124, as illustrated, is a threaded plug which
engages the top portion of the bore 98, which has
corresponding threads. The adjustment screw 124 may be
advanced into the bore 112 to compress the spring 120 against
the shaft 84 and vary the force with which the shaft 84 is
angled downwards towards the surface of the concrete 30.

The compression of each of the springs 120 between the
top end 122 of the shaft 84 and the adjustment screw 124
resiliently urges the shafts 84 away from the saw 20 and
towards the surface of the concrete 30. The shafts 84 thus
correspondingly force the skid plate 42 toward the surface of
the concrete. This is necessary to assist in pressing the
skid plate 42 against the concrete surface 30 with a
predetermined force. The spring size and amount of
compression can be used to vary the quce.

The skid plate 42 as described is movably mounted
relative to the concrete cutting saw 20. In this manner, the
skid plate 42 may float relative to the saw 20 while
maintaining support of the surface of the concrete 30 as the
concrete saw 20 traverses the concrete surface durjng cutting,
while provid{;g a predetermined force on the skid plate 42 to
support the concrete surface. This is important since the
skid plate 42 acts as a support for the concrete surface 30
surfounding the groove 38 being cut. If the skid plate 42 is
pressed against the concrete too hard it will unacceptably
mark or damage the concrete surface 30. If insufficient
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20. The longitudinal axis of the saw 20 is
roove 38. A transverse axis is substantially
to the Iongltudinal axis and substantially parallel to the

H e_l_.s 40 is attached to the concrete saw 20 near

concrete surface 30. The first set of wheels 40 is connected to an axle 44
whi ch passes through, and is rotatably nounted to, the sides 36 of the
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one side of theightoknand corner. A motor drive shaft 104 (FIG. 5) passes

through the side of the blade housing 96 nearest the frame 24.
This shaft 104 is driven by the motor 22 to rotate the cutting
blade 46. The shaft 104 terminates at a sufficient distance
from the side of the removable plate 102 so that the cutting
blade 46 and a locking nut 106'may be positioned thereon.
Advantageously, the plate 102 has a circular hole 110 aligned
with the shaft 104 to allow access to the nut 106 so as to
remove the blade 46 without removing plate 102. The cutting
blade 46 is thus mounted perpendicular to the cutting shaft
104, to cut the groove 38. The blade housing 96 also provides
a safety shield to protect the user from flying particles
dislodged by the cutting blade 46. The blade housing 96 may
be made from any material, however, advantageously, steel or
aluminum is used. '

Referring to FIG. 1 & 5, the plate 102 which covers the
circular hollow section 100 of the .blade housing 96 is
removable so that the inside of the circular hollow section
100 of the blade housing 96 may be accessed. This-plate 102
may be attached in any manner, however, since it is preferable
that the plate be easily removable, attachment by screws 108
or. the like is suitable.

+ -»_Because each-of the two shafts 84 has its own independent
adjustment screw 124, the compression of each spring 120 may
be adjusted so that an individualized downward force may be
applied to each of the shafts 84. Further individualized
adjustmentSamaf be made by using stiffer or weaker springs -
120. Locating the rods 114 at different positions in the
housing 96 relative to the location of the slots 116 allows
adjustment of the position of each end of the skid plate 42
relative to the blade housing 96. The rods 114 also act as
limiting stops to limit the motion of the skid plate 42.
These individualized adjustments permit the skid plate 42 to



38 bei ng eut—n-the concrete surface 30. In this manner, the first set of
wheel s 40 H%’ di stance away fromthe groove 38 and therefore w | not
effect the ¢4t has been cut. The first set of wheels 40 is
preferably o ize that they will not irreparably mar the
surface of t when the saw 20 is used to cut wet concrete. The
fkrst set of wheels 40 Is angled so that they do not travel exactly
parallel to the cutting blade 46. Because the cutting blade 46 is |ocated
on one side of the cutting saw 20, cutti+ig- esi stance on the bl ade w |
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concrete surface, a nd allow adjustment of the force with which
the skid plate 42 is urged against the concrete surface 30.

Referring to FIG. 11, when the second set of wheels 41 is
raised, the saw 20 is supported by the rear wheels 40 and the
skid plate 42. As the wheels 41 are raised, the saw 20 pivots
about the rear axle 44, causing the skid plate 42 to approach
the generally horizontal concrete surface 30 in an arc which
will normally bring the rear of the skid plate 42 into contact
with the surface 30 before the front of the skid plate 42
contacts that surface. It is preferred that when the skid
plate 42 is lowered onto the concrete surface 30 that the
trailing edge 64 of the skid plate 42 contact the surface of
the concrete first, or alternatively, that the skid plate
contact the surface in a completely horizontal fashion.
Should the leading'edge 62 of the skid plate 42 contact the
concrete surface 30 first, -the concrete surface will be gouged
and torn by the leading edge of the skid plate as the cutting
blade 46 is lowered.

In the concrete saw 20 as illustrated, the skid plate 42
is tilted so that the trailing edge 64 is closer .to the
surface of the concrete 30 than the leading edge 62 by having
the slot 116 in the shaft 84 connected to the leading edge 62
be shorter than that in the shaft 84 comnected to the trailing
edge 64. Therefore, the skid plate 42 will be tilted so that
the tfailing edge 64 of the skid plate contacts the surface of
the concrete 30 first when the cutting blade 46 is lowered.
It is contemplated that if the skid plate 42 and blade 46 are
completely vertically positionable, and do not pivot, then the
skid plate 42 may be either tilted or may be horizontal with
respect to the surface of the concrete 30.

It is also desirable for the skid plate 42 to be below
the edge of the cutting blade 46 closest to the surface of the
concrete 30 when the skid plate 42 is not engaging the surface
of the concrete 30. In this manner, when the skid plate 42 is



40 poi nt away fTTnn1+mrfxﬁf+ﬁg—blade 46 a few degrees, and thus create a
frictional resis}20868 surface of the concrete 30 which acts
opposite, and co = QB&S%QN e resi stance of the cutting blade 46.. A

second set of wh ched to the frane 24 near the front or

| eadi ng end of t ted on the opposite side of the center of
gravity as the first set of mheels 40. The second set of wheels 41, |ike
the first set of wheels 40, is |located on one side of the groove 38 being
cut, and therefore also will not interfere with the groove. The second set

of mheels 41 is attached to a transversely Orfifented axl e 48. Hinged |evers
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I's also Connect%q Eﬂig %EB%Er?thgfsﬂid plate 42 is already supporting the
" surface of the concrete 30 around the area to be cut when the
cutting begins, and the cut groove 38 will not ravel. Contact
by the skid plate 42 prior to cutting may be accomplished by
adjusting the length of the shafts 84 and adjusting the spring
120 compression so that when the skid plate 42 is not in
contact with the surface of the concrete 30, the skid plate is
not vertically as far from the concrete surface as the cutting
blade 46.
Preferably the blade 46 cuts a groove 38 about 1.25 to
1.5 inches deep in concrete slabs over 6 inches (15 cm) thick,
which is cutting less than the one-forth of the slab thickness
as is recommended by the American Concrete Institute, and
followed by lubricated concrete saws. Advantageously the 10
inch (25.4 ~cm) diameter cutting blade 46 extends into the
surface of the concrete 30 approximately 1.1875 to 1.375
inches (3 to 3.5 cm) in depth. The exact depth at which the
cutting blade 46 cuts, and hence the depth of the groove 38
. being cut, depends on the force with which the blade 46 is
urged against the concrete surface 30, and this force is
resisted or reacted by the resiliently mounted skid plate 42
which is movably mounted relative to the blade 46 and saw 20.
The downward force exerted on the blade 46 is controlled
by -placing the center of gravity of the cutting saw 20
primarily about the first set of wheels 40. The center of
gravity of the cutting saw 20 is slightly offset, however, so
that approximately 8 to 10 pounds of force is exerted on the
blade 46, which force is partially offset by the skid plate 42
pressing against the concrete. Thus, the weight of the saw 20
is balanced substantially over the rear axle 44, but offset by
an amount sufficient to exert a predetermined force on the
cutting blade 40 and skid plate 42.
The weight exerted by the skid plate 42 and blade 46 on
the concrete may be adjusted, in one method, by mounting the



Iong|tudrna%%y—efreﬁ%ed—#eveq bar 52 which rides over the rear axle 44. A
second end ar. 52 engages one end of a vertically oriented
agcme screw acedd of the screw 54 is connected to a handle 56
-l ocated on t eI 34. The acne screw 54 thus extends fromthe
handl e 56 d a bushing (not shown) in the | ower supporting
surface 26, and there engages the second end of the [ever bar 52, which in
turn is attached to the axle 48 on which the second set of wheels 41 is
ggunae?h Advanta?eousl¥, the saw 20 is §aﬁﬁorted while cutting the groove
[ e concrete surface y the first, set
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made by mounting the first set of wheels 40 in a position
nearer the rear of the frame 24 and away from the cutting
blade 46, and then moving the motor 22 rear of the axle 44 on
which these wheels turn.

As illustrated in.FIGS. 1, 4 & 11, the motor 22 |is

mounted to the lower support surface 26 of the frame 24,
preferably by bolting it to the frame. As stated earlier, in
order to position the weight of the concrete saw 20 over the
first set of wheels 40 such that the desired force is exerted
on the skid plate 42, the motor 22 should be mounted such that
its mass is primarily centered about the axle 44 supporting
the first set of wheels 40. The exact location of the motor
22 is subject to manipulation depending on the exact weight
and positioning of the rest of the saw structure, including
the first set .of wheels 40 on its axle 44.
' The motor 22 is the power source which rotates the
cutting blade 46 and drives the concrete saw 20. This motor
22 may be of any type. A gasoline-powered, Briggs & Stratton
9-horsepower motor with a 3600 RPM maximum speed is believed
suitable. The saw 20 is balanced with the gas tank half full
to average the effect of the weight of the gas on the balance
of the saw 20. _

The motor 22 may be slidably moqpted so that ‘it may be
moved;relative to the axle 44, or alternatively, the axle 44
may be'positionable so that it may be moved with respect to
the frame 24.

As illustrated, the majority of the weight of the cutting
saw 20 is balggced about the rear axle 44 of the saw 20. The
weight that balanced about the axle 44 is used to exert then
a predetermined force on the second set of wheels 41 (when the
saw 20 is not cutting), or on the skid plate 42 and blade 46
(when the saw 20 is cutting). The relatively low force on the
skid plate 42, e.g. about 1 psi or less for wet concrete,

helps prevent the skid plate from sinking into wet concrete or



- 9- con The second set of wheels 41 is
engaged, prlnarll n@glgg@ cuttlng or non-operation periods, as for
exanpl e, whdiisj a to roll the cutting saw 20 to and from vari ous
sl abs of conc “\“ ad| ng or | oading the concrete saw, when the
concrete saM/ ered on a slab of concrete to align the

concrete saw for cutting the groove 38, or when it is desired to change the
cutting blade 46 or the skid plate 42. The second set of wheels 41 is

rai sabl e and | owerabl e by extending or rett®tting the acme screw 54 agai nst
the |l ever bar 52. Wen the groove 38 is cut, the cutting saw 20 is aligned

with the desiréd§99iRe P5 BASxypting §be ﬁeaFEatﬁysaréﬁngM ne Trispyright

si ghting and a&igﬁﬁﬁbﬁtﬂﬁﬁr‘&nd{ﬁiﬁm1haepbﬁdent monemait des thiebskidphetaig2

e o’ SHEEATRRE b, EDUCRS LOLEUAGERIBGSR o

its | ower move upwardly, away from the concrete surface 30 if the blade
46 hits some large aggregate, while the skid plate 42
maintains contact with the concrete surface 30 to inhibit
ravelling.

ordinary concrete cutting operations using water
lubricated saws accomplish concrete cutting by cutting the
concrete when hard in order to prevent ravelling. The water
lubricated saws utilize heavy downward forces on the cutting
blade, often in excess of 100 pounds, as well as a high
horsepower motor to drive the blade. When the concrete 30 is
cut wet, as is desirable when using this cutting saw 20 to
inhibit cracks, aggregate in the concrete may be disrupted by
the cutting blade 46 and be pushed away, thus destroying the
uniformity of the concrete and resulting in early concrete
ravelling. However, if the cutting blade 46 is allowed to
move slightly away from the aggregate so as to lessen the
initial impact from the first contact with the aggregate, this
is greatly reduced. It is believed that the resulting groove
38 cut in wet concrete, even though not as deep as required
for conventional hard cutting saws, will still cause proper
crack growth. A cutting depth of 1.25 to 1.5 inches ( 3.18 to
3.81 cm) is believed to be advantageous with concrete having
aggregate having up to 2 inches (5.08 cm) in diameter, and
over:-5 inches (12.7 cm) thick. A nominal cutting depth of
1.1875 inches, which is below the above range, 1is also
believed suitable, with the depth varying .25 inches less with
blade wear and movement.
Referring to FIGS. 5 & 6, two thin load bearing members

128 in the form of steel straps approximately .5 inch (1.3 cm)
wide, and .060 inches thick, extend between the two ends 66 of
the skid plate 42. These load bearing members 128 are located
one on each side of the cutting blade 46. The load bearing
members 128 are in tension, so that they pull the ends 62, 64
towards one another and slightly bow the middle portion 60



end pushes t-he-second end of | ever bar 52 toward the concrete surface 30.
The bar 52 pi ots about aXle=44. causing its first end, and the axle 48 and
front wheels \Ehﬁgg gs-the support 26 and away fromthe concrete
surface 30. Th second set of wheels 41 back under the frame
24, such that d of the cutting saw 20 on which the skid plate
42 i s nounted Iomers the concrete surface 30 as the concrete saw

pi vots about the axle 44 on which the first set of wheels 40 are nounted,
until the skid plate 42 rests on the contfBre surface, after which the
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di st ance awaynemlgmst he28 | may Seiw othehsklid $Qate 42 outward toward the

concrete, or inward away from the concrete.

It is believed possible that the load bearing members may
be made from a strip of aluminum .060 inches thick, with a
center portion stamped out to leave two longitudinal straps or
members 128 which are .25 inches wiée, and joined at the ends
by unstamped metal. Holes can be punched in the end pieces to
allow passage of fasteners and pins as needed to connect thg
members 128 to the ends 62, 64. This aluminum version
provides for fewer pieces and easier manufacturing. While the
metal is softer than the steel version, it has a relatively
short use life as it need only last until the skid plate wears
out and needs to be replaced, at which time the members 128
can also be replaced, preferably as an entire assembly with
the skid plate 42.

The load bearing members 128 prevent bowing of the skid
plate 42 during cutting. The larger 10 inch (25.4 cm)
diameter blade 46 requires a longer skid plate 42 to support
the concrete during cutting to prevent ravelling, while the
support along the blade 46 may be limited to the cutting edge,
the support advantageously extends along the full length of
the blade 46. Because the skid platg has ends 66 which are
vertically offset from the middle portion 60 of the skid plate
which rests on the concrete surface 30, and because the skid
plate is relatively thin, the skid plate bows away from- the
concrete at its middle portion 60 when the cutting blade 46 is
urged against the concrete by springs 120 and members 88. To
remedy this problem, the load bearing members 128 are used to
prevent bowing of- the skid plate 42 away'from the concrete
surface 30.

The load bearing members 128 should be of such a length
that when the skid plate 42 is not in contact with the surface
of the concrete 30, the skid plate bows outward, or downward
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t he concrete
pl ate 42 has

Shap d to snDotth contact the surface of the concrete 30 and
a“d 10 width and length so as not to drag into
H |ng cutting. Referring to FIGS. 3 & 5, the skid

on 60 which contacts the surface of the concrete

30 when the groove 38 is being cut. The skid plate 42 al so has a | eading
edge 62 and a trailing edge 64 which are curved upwards and away fromthe
m ddl e portion 60, and thus away fromthe stxif-ace of the concrete 30. The
| eading and trailing edges 62 and 64 preferably re-curve into ends 66 which
are flat and whtewards etbles shutface abf yther gpherete, 3But angaywhiennthehskia

m ddl e portion §9atdhesefiscédRefte therwiirk iRt of the concrete 30, the

skid plate is substantially flat. The amount of bowing caused

by the load bearing members 128 is offset by the bowing caused

by springs 120 and members 88. These load bearing members 128
may be of any type, such as wire, flat strips, shafts, or the
like. The load bearing members 128 may be attached to the
ends 66 of the skid plate 42 by welding, bolting, or other
means known in the art. 1In the illustrated embodiment pins
are placed in the ends 66. Holes are placed in the ends of
the load bearing members 128, but the distance between the
holes is slightly smaller than the distance between the pins,
so that the skid plate 42 bows slightly when the load bearing
nmembers are installed. If the skid plate 42 were mounted so
that the middle portion 60 bowed toward the concrete during
cutting, then the direction of the initial bowing by the load
bearing members 128 would be reversed. '

Alternately, to prevent bowing, the skid plate 42 may be
pfestressed or bent such that it naturally bows towards the
concrete surface 30 when the skid plate is not in contact with
the surface of the concrete, and so that when the skid plate
42 is in contact with the surface of the concrete, the skid
plate is flat. The bow should thus have an apex in the middle
portion 60 of the skid plate. It is also believed possible
that the skid plate 42 could be stiffened to resist bowing,
as, for example, by having the edges of portion 60 bent
upwards or by placing ribs thereon, as shown in FIG. 8.

Referring to FIG. 7, an alternate embodiment is shown in
which pegs 125 are used to prevent bowing. ©One end of the
pegs 125 may be resiliently mounted to the blade housing 96,
with the other end of the pegs 125 engaging the sides 80 of
the skid plate 42 at a point near the center of the skid plate
42. The skid piate 42, when loaded, is prevented from bowing
at its center due to the resilient support of the pegs 125.
The resilient mounting'is achieved by spring loaded shafts
analogous to members 88 and springs 120.

Referring to FIG. 5, the cutting blade 46 is a circular



are offset verticarty a distance away fromthe surface of the concrete 30,
so that the mddl& OBl RApIRE depends from the saw 20 a di stance sufficient

to contact the i jace 30 in order to support the concrete surface
during cutting 1l avel ling of the concrete surface 30 adjacent
2 e 42 has a slot 68 which allows the cutting

t he groove 38.

btade 46 to pass through the skid plate 42 into the surface of the concrete
30 (FIG 10). This slot 68 is preferably |ocated along a |ongitudinal axis
70 of the skid plate 42, which axis is getrally parallel to the
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poi nt near tbathéghnredye o126 heatdaial itupiddgw 6ige Tha%s| otThHB RAddg 46
| eading end £:48eNih S B30 R4chiBh ¥hatodhe! Dadiag] At tligp daef
t he skid plate SoThe sl ot 68 also has a trailing epnd 74 m@h h 303!
closed and t EPkRk&EeSUTeRT tHRE t FARFTRSF Y 3 o °tﬁ8w§ﬁ?d p%age E%.%&
leading end of the saw 20. The cutting blade 46 may be solid,
or as shown, have a center section to which is mounted outer
cuttihg segments 131. The cutting segments 131 have teeth
with slots betweeﬁ them so that concrete material may be
carried to the surface. The cutting segments 131 are
typically made from carborundum or a diamond impregnated
matrix. )

Referring to FIGS. 1, 4 & 11, the cutting blade 46 is
mounted to the rotating cutting shaft 104 which passes into
the blade housing 96. In the illustrated embodiment, the
cutting shaft 104 is transversely mounted. 1In the surface of
the lower support section 26 of the frame 24, is an opening
(not shown) for a belt 132. The belt 132 is connected to a
pulley (not shown) fixed to the cutting shaft 104 and to a
pulley 136 on the drive shaft of the motor 22.

The counterclockwise motion of the cutting blade 46 is
such that the leading cutting edge 126 of- the cutting blade
moves out of the surface of the concrete 30. In other words,
the cutting blade 46 moves so as to impede the motion of the
concrete saw 20 in its forward direction. In this manner, the
cutting blade 46 removes concrete and brings it to the surface
in the slots in the cutting segmemts 131, where it is
deposited onto the sides 36 of the skid plate 42. The surface
of the concrete 30 around the groove 38 being cut is protected
from ravelling through the support of the skid plate 42 which
surrounds at least the leading cutting edge 126 of the cutting

s  blade 46 and supports the surface of the concrete 30.

The crank shaft 138 of the motor 22 has mounted to it
pulleys 136 and 140. One pulley 136 is connected to belt 132
which drives the cutting shaft 104 and the cutting blade 46.
The other pulley 140 is connected to a belt 142 which is
connected to a saw drive mechanism 144. _

The drive mechanism 144 comprises a pulley driven



The sl ot 68 has inner sides 76a, 76b which extend through the skid plate 42
to the bottomof the skid plate which faces and contacts the surface of the
concrete 30. Th,s@heealq@cueﬁtk gad the trailing end 74 of the slot 68, a recess
78 ext ends |n m!“E surface of the skid plate 42 and extends from

t he trailing slot 68 to the trailing edge 64 of the skid

pl ate 42. The ut the trailing end 74 of the slot 68 prevents
the skid plate 42 fromtrowl ing over the groove 38 which has been cut.
Anot her form of recess, or tunnel, or even ? skid plate 42 with an open
trailing end, could also be designed to ach dve a sinilar effect. The

tunnel is descrt&%‘?:@m%ggg?r I1Bz%t L H%lvé §ﬁ%e¥9114mﬁ§cﬁ %é@@ésé Qaflpg

| ong used on the saws Pa ent. The pl a as S
80 whi ch ext en&etr O Wheedsofo- The pulley 140 on the motor 22 rotates the

belt 142 which is connected to a pulley 150 mounted on the
transmission 146. This transmission 146 reduces the
‘'rotational speed of the belt 142 and then transfers the power
to an axle 152. The axle 152 has drive wheels 148 mounted on
it. These drive wheels 148 are mounted so as to selectably
contact the first set of wheels 40. The drive mechanism 144
is pivotably connected to the concrete saw 20 and connected by
a rod 153 to a lever 154 which is located on the control panel
34. The user may disengage the drive mechanism 144 by pulling
up on the lever 154, which lifts the drive wheels 148 out of
contact with the first set of wheels 40.

The cutting saw 20 may thus either be pushed by the user,
or alternatively be self driven by motor -22. It is preferred
that the user allow the self drive mechanism 144 to drive the
cutting saw 20, for the drive mechanism drives the saw at a
more uniform rate, which in turn cause less variation in the
cut groove 38.

A 'handle 156 is attached to the upper extending support
member 28. The handle 156 is a tubular section of metal
formed into a "U" shape and connected at its free ends to the
upper support frame 28. The handle 156 may be provided with
a cushion (not shown) for comfortable pushing. The handle 156
is used by the operator to guide the cutting saw 20 so as to
maintain the cutting line on whlch the saw is operating, and
if the drive mechanism 144 is dlsengaged is used to push the.
concrete saw 20.

In operation, the motor 22 on the concrete saw 20 is
started, and the cutting blade 46 begins to turn. .The cutting
blade 46 is lowered towards the surface of the concrete 30 by
retracting the second set of wheels 41. The skid p:ate 42
will contact the surface of the concrete 30 at either its
trailing edge 64, or flat with the surface. After the skid
plate 42 is on the surface of the concrete, the cutting blade
46 will be lowered through the slot 68 of the skid plate 42
into the concrete surface 30. The cutting blade 46 is lowered



68 outward. The sides 80 are preferably of such a wdth that when concrete
I's brought t e surface by the cutting blade 46 and is dislodged from
such bl ade, it pjgsktennsBeeaiegucedrari |y on the surface of the sides 80 which

faces towards t 20. Advant ageously, the sides 80 are w de
enough t hat theﬂmim te dries while on the sides 80 enough so that
it does not re-a e concrete surface being cut. This allows the
concrete which is renoved while cutting the groove 38 to be deposited back
onto even a wet concrete surface 30 so thast-it does not becone part of the
wet concrete surface, but can be swept away at a later tinme. Referring to
FIGS. 1, 5, %og ibs tiewest drpinte AhaictReing bwhare diymporvthineaeiladend
a gui di nlg nemghFeEEQ}&i@ﬁﬁaﬁiéebd‘ﬁ @l]?é\ b@r_:éil-)éwdad reélm a aé?ﬁh?%%%g%td
rect angul ar e pref.era of stainless eel..so e s
plate will e 2008 B> 1 R Y 2 xplh M S‘LSI QF LIS PEEhani T ddde
support port iSnthenvipreferably engatsd, apduth® ®riansites saR42emunder thed 2
i nches (5 guidance of the operator, begins moving and cutting the groove

38.

In a normal cutting operation for wet concrete, a cutting
blade 46 of about 10 inches (25.4 cm) in diameter with a-
cutting segment 131 about .09 inch (.29 cm) wide is believed
to be suitable. The cutting blade'46 should be flat so that
it does not wobble. The width of the cutting segment 131 is
selected so that the cutting blade 46 provides a groove 38
width sufficient to relieve concrete stress and provide the
necessary concrete crack initiator.

Larger diameter concrete cutting blades tend to wobble
more than smaller blades. As the spacing between the slot and
the cutting blade affects the quality of the cut groove, the
amount of wobble of the concrete blades becomes important for
the first time. The cutting blade 46 may not be rotatably
mounted exactly perpendicular to the surface of the concrete
30, and the cutting blade may not be perfectly flat, thus
causing the cutting segment to wobble, and requiring more
restrictive dimensional tolerances than have been previously
needed for concrete cutting. If the wobble becomes too great,
the cutting segment 131 will abrade the sides 76a, 76b of the
slot 68, and if the slot 68 is too wide, the quality of the
groove 38 deteriorates. A runout tolerance of about .001
inches on the flatteners of the blade 46 is believed
advantageous. These tolerances are much less than that
allowed in previous saws, as the use of a larger diameter
cutting blade 46 necessitates closer tolerances to maintain
good groove characteristics.

The cutting of the groove 238 by the concrete saw 220
preferably occurs within about two hours after pouring or at
such time as the saw 220 can be moved across the concrete
surface 220 without unacceptably marking the concrete surface
230. Because the concrete can be cut by the saw 20 while the



cm wde, for -atetal area of about 19 square inches. The skid plate 42 as
illustrated is ﬁiﬁﬂt 13 inches (33 cn) long fromend to end. It has an area

of about 19 squa 1 Rephedt act with the concrete surface during
f the skid plate 42 may vary at its ends 66

cutting. v%lle t
as conpared to i lon 60, it is preferred to have a uniform

t hi ckness for the entire skid plate 42 for ease of manufacturing.

Advant ageously, the middle section is made of 12 gage stainless steel,
which has a thickness of about .1046 inchespd- 266 cn). This thickness
correspondi ngly nmeans that the slot 68 depth should also be .1046 inches.
Guards 82 ext epénbegévechst Beiski gopkat €hd2samd Ohetheasdot 682 smgrounflimg
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the concrete surface surrounding the cutting blade
sufficient to prevent ravelling of the groove 38. The width
‘and length of the slot 68 in the skid plate 42 are important
in determining the characteristics of the cut groove 38. It
has been determined that too wide of a slot 68 will cause the
concrete surrounding: the cutting blade 46 to ravel thus
causing the resulting groove 38 and surrounding concrete
surface 30 to have unsatisfactory surface characteristics.

It is preferred that the slot 68 have a width such that
the sides 76a, 76b of the slot are as close to the sides 127a,
127b of the cutting segment 131 of the cutting blade 46 as
possible, without contact between the cutting segments 131 and
slot sides. Since cutting blades 46 may not be perfectly
planar on their sides, and due to the fact that cutting blades
46 tend to wobble, the slot 68 width advantageously is
maintained uniformly close to the sides of the cutting
segments 131. However, the slot 68 width must accommodate the
inherent blade wobble and misalignments, and therefore the
slot width must be somewhat larger than the width of the
cutting blade 46. A slot width of about .118 to .120 inches
(.23 - .30 cm) is believed advantageous for the specified skid
plate 42, although a slightly wider slot width of .13 inches
(.33 cm) is believed to perform satisfactorily while being
slightly easier to manufacture. °

Thus, for cutting wet concrete ‘as described in U.S.
Patent No. 4,869,201, a satisfactory slot 68 is believed to
have a space of about .020 inches (.51 mm) from each of the
sides of the cutting segments 131, such that the total slot
width is around .13 inch (.33 cm) for a cutting blade 46 with
cutting segments .09 inches thick. This tolerance should be
large enough to allow for variationsfin cutting blade 46, as
well as adequately support the concrete surface 20 adjacent
the cutting blade. The distance from the edges of slot 68 to
the sides of the cutting blade 46 (which includes segments 31)

are advantageously less than .125 inches for wet concrete.



and t hrown the?éT‘Unrfs—s%epped_by the guards 82. In this manner, concrete
r enoved fron1thfhgggg the cutting blade 46 is not thrown dlrectly
back onto the su crete 30. The guards 82 may be of nmade of
vari ous naterlal as shown they are nade of |ightweight

al um num and are shape The guards 82 are as wide as the
skid plate 42, and are advantageously curved inward at their outer edges to

hel p defl ect the concrete nateri al invvargéé/ onto the skid plate. The guards
82 may be nounted to the skid plate 42, “are preferably connected to the

frame 26 so {.hey.need no ep] aced as the sk '
repl aced. Th§p§§épgg gg #’rﬁ‘ggb oaif]aegr?etaaf’olpﬁﬁ ég %@%t% qDrdas'rref'a% by
wel di ng, scrwe&, asnazets, taed| pkefeppblyer absl yclase ?)fé)l Pséhbﬂﬁe wigihoad
flat porti Onﬁi%iﬁg t he ki 4l ms:ge%t421sRai@§éfmd 0ihl GB.s2 Sdterithe ngki d
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incorporated by reference. If the width of the slot 68
becomes wider than this range, the concrete surface 30
surrounding the groove 38 deteriorates. For cutting concrete
harder than 1200 psi, a wider blade spacing may be used. The
saw 20 is suitable for use -in harder concrete, but if the
concrete is too hard, then water lubrication must be used to
prevent the blade 46 from overheating.

It is also desirable for the width of the slot 68 in the
skid plate 42 to be between 1 and 1.25 times the thickness of
the middle portion 80 of the skid plate 42 where the slot 68
is located. Preferably the skid plate 42 is .1046 inches
(.267 cm) thick at this middle portion 80. It is difficult to
machine or to stamp a small width slot 68 in a skid plate 1 to
1.25 times as thick as the slot is wider. The preferred skid
plate has the advantage of being capable of being made, while
wearing out at about the same time as the blade 46.
Therefore, the skid plate 42 and the cutting blade 46 may
optimally be changed at the same time to minimize down time
during which the saw 20 is not in use.

It is also desired that the slot 68 be of a length
sufficient to surround at least the 1leading edge of the
cutting segments 131. Advantageously, the slot 68 surrounds
a substantial length of the cutting blade 46 in contact with
the concrete surface 30, and preferably extends along the
entire length of the blade 46 passing through the skid plate
42, However, once again, because of cutting blade 46
imperfections and movement of the blade 46 relative to the
skid plate 42, a tolerance wherein the slot 68 extends on each
end no more than .25 inch (.64 cm) further than the cutting
blade is acceptable. This .25 (.64 cm) inch tolerance again
will provide the necessary support of the concrete surface 30
before and after the blade trailing edge 129 and leading edge
126.



86 is rotatably connected to the ends 66 of the skid plate 42. These
menbers 86 as illusttated are U shaped. The menbers 86 are nmounted to the
skid plate 42 with thoeagedikast eners 88 which pass through the nenbers and
into the ski @Wg\as E& teners 88 attaching the menbers 86 may al so
hol d the concr m l& in place if the guards 82 are connected to the
skid plate 42.| al shafts 84 have two parallel flat sides 94 at
a first end which is nearest the skid plate 42. The flat sides 94
frglrjgte;sggnge;geﬁlsat%i gzgrflrm;mtigg fgzeﬁ of-3%e nounti ng _rrenbers 86. The
acconmpdat e pins 92R‘F5?r§§€%r?‘|ﬁg%lsiﬁ§‘fl \Le"&rlgla SQ&%%?%?%%REAP&S%%%EO
mount i ng menbes¥tébnate nempdimenendst od tdencriedie ssBi 280t HEMpERErAgY a
members 86 all gugolar 258! ahl ancahoubea LuaRaKer 890axi enak Baw olhiod i Alrsci2
relative to th sﬁa ts 84. Advant ageously, qne_of I:he t WO rrenbeés 8&%
its hole 90 designed to be lightweight,” an advantageously uses a g
‘blade 246 with diameters of 8-14 inches (20 - 35 cm), although
smaller blades of 4 - 6 inches in diameter (10 - 15 cm ) as
used on many current wet cutting saws may also be used.
current water lubricated concrete cutting saws often uses
cutting blades of about 24 inches (61 cm) in diameter. Such
blades could be used on a saw 220 as generally described
herein, if suitable adjustments were made to the various
components given the disclosure herein. Preferably, however,
a blade 246 with a diameter of about 10 inches (25 cm) is
used.

In general, the concrete saw 220 is comprised of a motor
222 mounted on a frame 224 driving a cutting blade 246 which
extends through a skid plate 242. The motor 222 is mounted to
the frame 224 at a point just in front of the longitudinal
center of gravity. The motor 222 may be mounted by bolting or
welding it to the frame 224. The motor 222 is the power
source which rotates the cutting blade 246 and drives the
other components of the saw 220. This motor 222 may be of any
type. A 9 h.p. Brigs & Stratton gasoline motor, having a
maximum speed of 3600 r.p.m., is believed suitable.

The motor 222 speed may be monitored by a tachometer 395
which is mounted on a control pane), 234 and the speed may be
varied remotely by using a throttle cable 397 connected to the
‘motor 222 and the control panel 234. The motor 222 may be
remotely started by engaging a manual choke 387 connected to
the motor 222 and by turning an ignition key switch 389 which
is electrically connected to the motor 222, as would be
apparent to one skilled in the art. An indicator light 390
may be provided to indicate that the motor 222 is running, and
an hour meter 393 may be electrically connected to the
indicator light 390 to measure and display the number of hours
that the motor 222 has run. The light 390 and hour meter 393
may be electrically powered and_coﬁnected to the motor 222, as



13 shaped in the formof a longitudinal slot 91 in which the pin 92 may

slide generally parallel to the skid plate 42. The—sfﬁtted—hofe—gt‘bernits
the skid plate 42 to nove laterally to conpensate fof;td&: BisHedicia&iange

when the ends of the skid plate 42 nove vertically re|} anot her.
It is desirable for the shafts 84 to be made from net lll mumlm‘ Hey are
résistant to abrasive forces, and so that they have s ngth to
support the skid plate 42. Referrlng to FIGS. 1, 2 & 5, the shafts 84 have
second ends which extend into a rectanguT4$ bl ade hou3|ng 96 which is
fastened to aw_2 t | o r he cutting bl ade 46.
The bl ade ho&gﬁﬁa g% g§§85g§53838 a §ﬁ1§1$§ %iggb Iﬁ% shafts 84 which

support the skid Eh&ténﬁwe'ﬂﬂﬁbladé WMRHQﬁ}Sﬁiﬁqﬂﬁqﬁﬁ hasing sEWP- svadoul ar
hol I ow secti part@Bnker RCIEWEF NELpgtadt Guicabe 906t ool siley 46 prAdeeEYabl e

connecting two beams 225, and sides 228, 229 which extend
upwards from the lower support surface 226. The lower support

surface 226 comprises mainly the rectangular plate 223 which
is connected to the rectangular beam 225 on each side. The
plate 223 is made of metal such as steel or aluminum. The
metal beams 225 are mounted to the bottom of each side of the
plate 223 and depend downwards. .

The sides 228, 229 comprise two generally parallel plate
members which rise vertically from opposite sides of the lower
support surface 226. The sides 228, 229 may be made from
steel, aluminum or other durable material which will support
other saw 220 structures. .

A metal face plate 227 connects the sides 228, 229 at
their ends at the front of the saws 20.

A headlight 377 is mounted in a rectangular cut out in
the face plate 227 for illuminating the concrete surface 230
in front of the saw 220. A side light 378 may be mounted in
the side 229 just behind the point where the cutting blade 246
is mounted in order to illuminate the area about the groove
238 being cut. Both of the lights 377, 378 are connected by
wires to a switch 399 and powered by a battery 405.

The top of the two sides 228, 229 are connected by a hood
382 which is hinged to the front of the frame 224.° The hood
382 is thus pivotable about the front of the saw 220 and
extends so as to cover the top, otherwise open, surface
between the sides 228, 229. The hood 382 as shown is
preferably made from metal, but could be made from a durable
plastic. The hood 382 has a raised portion 383 which has
openings at its end facing the rear of the saw 220 in order to
provide additional air access to the inside of the saw 220.
A linear actuator 384 (FIG. 13) is attached to the front of
the hood 224 and the side (FIG. 12) 229 to open and close the
hood 382. This actuator 384 is electrically powered, and is
activated by engaging a two way toggle 388 which is connected



plate 102 is attached to the bl ade housing 96 on its srde—whi-eh-faces away
fromthe concrete saw 20. The plate 102 covers the h%}sg}{v ﬁgtion 100

whi ch houses the cutting blade 46, and all ows conplete g Naneplaced de
of the blade 46. The bores 98 extend vertically througj ” si ng
96 and are |ocated near the opposite ends of the general r
héusi ng, on opposite ends of the circular holl ow section 100. These bores
98 are of a slightly larger dianeter than the shafts 84, so as to slidably
accommodate the shafts 84 therein. Referripnggto FIGS. 2 & 5, a slot 116 is
| ocated al ong a portion of the length of each shaft 84. A rod 114 has one

end fastened t@ot BRed@Eiga tOr By @ 1¥Ttrict kit begptdmeweerid pessbrjotukr bogne

bore 112 and intQ.th |l ot.116_in the shaft. The rod 114 and slot 116
g ﬂ;egoﬁﬁeEP e

ar r angenent novan tA&“shafts 84 in the bores 98 so that the

shafts 84, and the &t cavaBdekiis plinorablynagunbed ctRd-he &ddesofPEned? dfe
housi ng 96. TheneOgedtdendtos! e kv 220aNgeHE tovdr BES tilscasbhlhspBdté cof

ove metal which extends from the bottom of the sides 228, 229
nearest the concrete, upwards to a control panel 234, which is
described below. The sides 228, 229, hood 382, and cover 385
thus act to form an enclosure about the frame 224 on all but
the side facing the surface of the concrete 230.

As illustrated in FIG. 12, 14 & 15, an alignment guide
370 is mounted to the outside of the side 229 on which the
groove 238 is being cut. The alignment guide 370 comprises a
long column approximately 4 feet (1.2 m) long which is mounted
pivotably to the side 229 of the saw 220. The alignment guide
370 has a roller sight 372 mounted on its free end. An
actuator 376 is mounted to the pivot of the alignment guide
370 on the inside of the side 229 to provide powered rotation
of the guide into a use or non-use position. This actuator
376 is electrically powered and is controlled from a toggle
396 mounted in the control panel 234 and which is connected to
the actuator 376 by electric wiring, as would be obvious to
one skilled in the art. A stop 374 is mounted on the outside
of the side 229 to the rear of the pivot point of the guide
370 in order to limit the travel of the guide. The control
panel 234 is connected to the sides 228, 229 near the rear of
the saw 220. The control panel 234 comprises an enclosure
containing a plurality of gages and controls, including the
marual choke 387, the hood actuator toggle 388, the ignition
kKey switch 389, the indicator light 390, a clock on/off switch
391, a clock 392, the hour meter 393, an ampere meter 394, the
tachometer 395, the guide arm actuator toggle 396, the
throttle cable 397, a gear actuator 398, the headlight switch
399, a control panel actuator toggle 400, a second set of
wheels actuator and drive toggle 401, a full depth cut light
402, a drive indicator light 403, and a transmission actuator
toggle 404 (FIG. 18).

The control panel 234 is pivotably connected to the saw



independegply vFrticaIIy to the extent each rod 114 travetrs—+n+ts
correspondi ng sl ot 116. The length of the slot 116 de ) N he _amount
of novenent of the shaft 84 and the correspondi ng end o?ﬁsﬁﬁ” eenRerTchch.

The rods 114 serve as -14- limt stops to limt the no I mrﬂam
is

shafts 84 when the rods 114 hit the end of the slots 116.
positioned inside of each bore 112 which houses the shafts 84. The

springs 120 rest on a snaller cylindrical top end 122 of each shaft 84. An
adj ust ment screw 124 is positioned above~8fz spring 120 in each bore 98 at

a point near the top of the blade housing 96, thus sapdw chj Spri.n
agai nst the t3RP &WdPiRs &f7t Kaich passg Lnrough ﬁléegp?Fn‘\é\ﬁsgléz%gca%Ae? patie’™
preferably caids spiicighes saweyidman 22si 122%he Rifserliddd | e meamh@festios,
The springs ]é%%é¥éi‘B%%Eﬁ¢§§$dis connected to the rear of the saw 220 with

an_actuator 239 so as to allow the control panel to be
remotely pivotable. The actuator 239 is electrically powered
and is activated by a two way toggle 400 on the control panel
234 which is connected to the actuator 239 by electric wiring.

Handles 254a, b are mounted oﬁ each side of the control
panel 234 at its rear side (FIG. 13). The handles 254a, b
comprise cylindrical grips which extend from the control panel
234. The handle 254a on the side of the saw 220 on which the
groove 238 is being cut may be rotated or twisted so as to
actuate a cable. A sgueeze grip 256, akin to a motorcycle
hand clutch, is attached to the other handle 254b. The grip
256 can be closed against the handle 254b so as to pull an
actuator 249 cable attached thereto.

A first set of wheels 240 is attached to the concrete saw
220 near the location of the center of gravity of the saw 224
along the longitudinal axis, but sligﬁtly offset towards the
rear or trailing end of the saw 220. The longitudinal axis of
the saw 220 is generally parallel to the groove 238. A
transverse axis is substantially perpendicular to the
longitudinal axis and substantially parallel to the concrete
surface 230. The first set of wheels 240 is connectéd to a.
transverse axle 244 which passes through, and is rotatably
mounted to, the beams 225 of the fram%;224. The axle 244 is
substantially parallel to the transverse axis, with each of
the wheels 240 being adjacent a side 228, 229 to provide a
widely spaced support for the saw 220. The axle 244 is
located about 18 inches (46 cm) rear of the shaft on which the
cutting blade 246 is mounted, as is described later. The
first set of wheels 240 is located betﬁéen the sides 228, 229
of the frame 224, and preferably both wheels track to one side
of the groove 238 being cut.

Each of the wheels in the first set of wheels 240
preferably has a smooth tread pneumatic tire 10 inches (25.4
cm) in diameter and 4 inches (10.2 cm) in contact width, thus



into the bore 112 with the adjustnent screw 124. Thr§~§arU§TnEﬁ%—SGLEML
124, as illustrated, is a threaded plug which engages tﬁﬁsShEH&)H&CHtI n_of

the bore 98, which has correspondi ng threads. The adj ed24
may be advanced into the bore 112 to conpress the sprin é t he
shaft 84 and vary the force with which the shaft 84 is an S
t'owards the surface of the concrete 30. The conpression of each of the
springs 120 between the top end 122 of the shaft 84 and the adjustnent
screw 124 resiliently urges the shafts 84 awyqy fromthe saw 20 and towards
the surface of the concrete 30. The shafts 84 thus correspondingly force

the skid pl ateﬁ%am@{ athﬂ.d%ubf:ﬂﬁﬁcﬁfafé]@ wDEIC riee concleite Rsonecgasalyy
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with a predeter Size “and
conpr essi on camngceapthhky mfyormhtheoqamcreme even whep| ’élt‘% Sa@ 229 is used

described is nnyaRly wd®WiRddtdl.at ingvan®ageeusdPCctRbewRbbisngreadeBetbd
thi's manner, tiﬁ% that the saw 220 does not permanently mark the concrete
surface 230 with indentations greater than 1/16 inch in depth
in road paving applications, although in residential or
commercial applications any visibly perceptible deformation is
undesirable and often acceptable, when used to cut concrete
having a hardness such that a steel rod weighing about 5.75
pounds, having a diameter of 1.125 inches, when dropped from
a height of about 24 inches from the surface of the concrete
nmakes an 1ndentatlon of about 1/32 of an inch or less with a
flat end of the rod, although when cutting concrete for
certain residential or commercial applications any visible
deformation of the concrete surface is undesirable. If the
saw 220 is used to cut harder concrete, the wheels may be
smaller and harder as the harder concrete is less prone to
damage than the wet concrete.

The first set of wheels 240 may be of other sizes and
configurations which will not 1rreparab1y_mar the surface of
the concrete 230 when the saw 220 is used to cut wet concrete,
as described in U.S. Patent No. 4,869,201. Smaller wheels may
be used, but then the concrete must be harder before the saw
220 can be used.

A second set of wheels 241 is opnnected to the frame 224
near the front or leading edge of the saw 220, and located on
the opposite side of the center of gravity of the saw 220 as
the first set of wheels 240. The second set of wheels 241 is
preferably made of rubber, 5 inches (12.7 cm) in diameter, and
about 2 inches (5.1 cm) wide. The second set of wheels 241,
like the first set of wheels 240 is located on one side of the
groove 238 being cut. '

Referring to FIG. 13, the second set of wheels 241 is
mounted on a transversely oriented axle 248. The axle 248
passes through one end of a rotatable member 250. The

rotatable member 250 is rotatably connected at its other end



skid plate 42 my float relative to the saw 720 whiteatntatning

support of the surface of the concrete 30 as the concngk %p t verses
the concrete surface during cutting, while providing a s el ce
on the skid plate 42 to support the concrete surface. t ant

since the skid plate 42 acts as a support for the concr

surroundi ng the groove 38 being cut. If the skid plate 42 is pressed
agai nst the concrete too hard it wll unacceptably mark or damage the
concrete surface 30 If insufficient ~32I5 support is provided to the

36, o 1] ustPatRt TieHe o4 itn, hified5nsr b danldleE 28 SgoRbnhRBegaToYe
ext endi ng si te Sbeoffrﬁhe ReAn@ANE eNd fanshtSFtefils HahICERRPEs . ta HBeor
drive shaft lB¢atEkbf MémPESSE£S1 at its other end. The actuator 252 has
a spring 253 mounted on it which pushes against the rotatable
member 250. An electrical wire (not shown) connects the
actuator 252 with the actuator toggle 401 on the control panel
234. Activation of actuator 252 allows the wheels 241 to be
rotated into contact with the concrete surface 230.

A skid plate 242 is attached to side 229 of the frame 224
a sufficient distance away from the position of the first and
second set of wheels 240, 241 so that the groove 238 is not
overridden or damaged by the wheels 240. The skid plate 242
is designed, constructed and operates like the prior skid
plate 42, and a detailed description will not be repeated for
common parts and operation. The skid plate 242 is designed to
smoothly contact the surface of the concrete 230 and is
therefore of sufficient width and length so as not to drag
into the concrete surface 230. _

Referring to FIG. 16, the skid plate 242 has a middle
portion 260 which contacts the surface of the concrete 230
when the groove 238 is being cut. The skid plate 242 also has
a leading edge 262 and a trailing edge 264, as well as ends
266 which are flat and which extends away from the- middle
portion 260. The ends 266 of the skid plate 242 are offset
vertically a distance away from the surface of the concrete
230, so that the middle portion 260 depends from the saw 220
a distance sufficient to contact the concrete surface 230 in
order to support the concrete surface during cutting and
inhibit ravelling of the concrete surface 230 adjacent the
groove 238.

Referring to FIG. 16, the skid plate 242 has a slot 268
which allows the cutting blade 246 to pass through the skid
plate 242 into the surface of the concrete 230. This slot 268
is located along a longitudinal axis of the skid plate 242,
which axis is generally parallel to the longitudinal axis of
the saw 220. The slot 268 has a leading end 272 which is
closed and terminates near the leading edge 262 of the skid



through the side of the blade housing 96 nearest the frame—24—Fhis—shaft
104 is driven by the notor 22 to rotate the cutting bl a%a eetﬁﬂé shaft 104

termnates at a sufficient distance fromthe side of the
102 so that the cutting blade 46 and a | ocking nut 106

t hereon. Advant ageously, the plate 102 has a circul ar mnth
the shaft 104 to all ow access to the nut 106 so as to reane t he blade 46
wi t hout renoving plate 102. The cutting blade 46 is thus nounted
perpendicular to the cutting shaft 104, to-ggt the groove 38. The bl ade

housi ng 96 al so provides a safety shield to protect the user fromflying
particles disl pdgte B2t heThet slaty béadel sib hasllae tibhddd ngoeating786whbghbes
made from any | e g I S LN i scused.
Ret or i ng o FAAsd; o opel MR loerAINRTEIARNE Une MLEELL Bho NG MORL | 3¢ IERS
section 100 of Skiid Blade RGGS|n@t96 PeipEnBean| Eheotrabl irpecends2 et of the
circular hol | ogleeckieen 40fedésd hehdd shewhysangl Sfoudtd a-ctins 98dof TEk $a

plate 102 'plate 42 (FIG. 3), extends into the bottom surface of the skid
plate 242.

Ideally, the saw 220 is supported on the concrete surface
231 by the first set of wheels 240 and the second set of
wheels 241. When the saw 220 is being used to cut the groove
238 in the concrete surface 230, the second set of wheels 241
are in a retracted position. This position corresponds to the
actuator 252 being fully retracted. '

Advantageously, the second set of wheels 241 are only
partially retracted by the actuator 252 so that they still
support and stabilize the saw 220 during cutting. The wheels
241 are retracted sufficiently so that only the spring 253
urges the wheels 241 into contact with the concrete 230. The
spring 253 limits the force which the wheels 241 can exert on
the concrete surface 230, while still making the saw 220 more
stable. In one embodiment partially tested, a spring 253
resiliently exerting the second set of wheels 241 against the
concrete surface 230 with a force of about 10 pounds was
believed suitable for cutting wet concrete with a 4 pound
force on the blade 246 and about 19 pounds downward force on
the skid plate 242. Varying forces from spring 253 may be
used depending on the hardness of the concrete 230, the
specific location of the center of gravity of the saw 220, and
‘the specific forces exerted by the cutting blade 246 and skid
plate 242 on the concrete 230.

The second set of wheels 241 is fully engaged with the
concrete 230 primarily during non-cutting or non-operation
periods, as for example, when it is desired to roll the
cutting saw 220 to and from various slabs of éoncrete, for
unloading or loading the concrete saw, when the concrete saw
is being maneuvered on a slab of concrete to align the saw for
cutting the groove 238, or when it is desired to change the
cutting blade 246 or the skid plate 242. 1In such a case, the



plate be easily renovable, attachnent by screws 108 or the en Replaced

sui tabl e. Because each of the two shafts 84 has its own i

adj ust ment screw 124, the conpression of each spring 120

that an individuali zed downward force may be applied to each of the sha ts

84. Further individualized adjustments nay be made by using stiffer or

weaker springs 120. Locating the rods 114 at different positions in the

P(r)]gs:ogg ?6 rel ?t | vehto élhef | ocation of tt#=slots 116 all ows adj ustnment of
ition of each end of the ski | a '
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to engage the actuator 252 which pushes the rotatable member

may be attached in any manner, however, since it is pref hglg ﬁat t he

250, and thus the axle 248 and second set of wheels 241,
downward and away from the frame 224 but toward the concrete
surface 230.

Referring to FIG. 23, a distance counter 560 is mounted
to the frame 224 of the.saw 220 in between the first set of
wheels 240 and the second set of wheels 241 (see FIG. 24).
Preferably, the counter 560 comprisés a small wheel 562, about
3.75 inches in diameter, mounted on a bar or column 564. One
end of the bar 564 is pivotally mounted to the saw 220 in a
pin and hole arrangement. A stop 566, such as a bar or pin,
is located on the frame 224 to limit the travel of the counter
560. Preferably, the stop 566 is located below the point of
attachment of the bar 564 to the frame 224, to limit the
movement of the bar 564 and wheel 562 toward the concrete 230.
Thus, when the cutting blade 446 is disengaged from the
concrete by lifting up the front end of the saw 220, the bar
564 and wheel 562 are also lifted up and disengaged from the

- concrete. The pin 566 prevents the bar 564 from pivoting the
wheel 562 sufficiently to maintain contact with the concrete
430. Thus, when the second set of wheels 241 are engaged with
the concrete surface 230, and the cutting blade 246 is lifted
out of the concrete, the wheel 562 of the counter 560 no
longer touches the surface of the congrete_ZBO. Conversely,
when the saw 220 is lowered such that the cutting blade 246 is
cutting the concrete surface 230, the wheel 562 of the counter
560 contacts the concrete surface as well.

The counter 560 further comprises-a pin 572 located near
the outer circumference of the wheel 562 and protruding from
the wheel 562 parallel to its axis of rotation. A sensor 570
is mounted on the bar 564. The sensor 570 is sensitive to the
passage of the pin in front of it during each revolution of
the wheel 562. This sensor 570 is preferably an Omron
Corporation TLE-X2Cl1 proximity switch. The sensor 570 is
connected with wiring to a counter display (not shown), which



be adjusted so that the ends of the skid plate are at different verti cal
positions in relation to the concrete surface 30 when th$m§MhdIﬁ§B&ﬁRqﬁmabt
in contact with the concrete surface, and allom/adjustnent

with which the skid plate 42 is urged agai nst the concret jﬂ']ﬂ
Referring to FIG 11, when the second set of wheels 41 is e saw
20 is supported by the rear wheels 40 and the skid plate 42. As the wheel s
41 are raised, the saw 20 pivots about the rear axle 44, causing the skid
plate 42 to approach the generally horizont&5-concrete surface 30 in an arc
‘which wll normally bring the rear of the skid plate 42 into contact with
the surface 30 Ba¥ obe dReatedniorpitheecantirhl ReBeh2234nt ackeesrEab v f Bbe.
It is preferredkdirtemheis t h Slontdil atcorpdriatibavwemnédeant B7Ebe CohicRt eis
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surface of the concre er nat the s
contact the sur#Qﬁ§¥¢¢1§bﬁxﬂﬂMﬂ§ﬂ§ ?590F996ﬁ§aﬁh?zﬂﬂﬂhﬂ¥ °§h5&V81?ﬁé°P§adFﬁ§
edge 62 of the jeddpk PErdck 40 MY Adinddie distance traveled in feet when the

saw 220 is cutting concrete. It is noted that when using a
sensor 270 of the type described above, if three pins 572 are
placed on the wheel 562, the counter 560 will keep track of
the linear distance traveled in meters. As mounted, the

counter 560 thus displays to ‘the saw user the distance
traveled (whether in feet or meters) when the saw 220 is in
the cutting position, so that the approximate blade wear and
use of the saw 220 can be monitored.

Referring to FIG. 16, the skid plate 242 is mounted at
each of its ends 266 to a shaft 284 which is connected to a
mounting member 286 on the skid plate 242. The mounting
member 286 is rotatably connected to the ends 266 of the skid
plate 242. These member 286 are illustrated as being U
shaped, and are mounted to the skid plate 242.

The mounting members 286 have flat sides 293 w1th holes
290 passing through them to accommodate.pins 292 for securing
the flat sides 294 of the shafts 284 to the mounting members
286 to allow for rotation between the shafts 284 and the skid
plate 242. The pins 292 are removable to allow the skid plate
242 to be easily removed or attached. Advantageously, one of
the two members 286 has the hole 290 shaped in the form of a
longitudinal slot 291 in which the pin 292 may slide generally
parallel to the skid plate 242 to permit the skid plate 242 to
move laterally to compensate for the distance change when the
ends of the skid plate 242 move vertically relative to one
another.

Load bearing members 328 are located one on each side of
the cutting blade 246 and connect opposite ends 266 of skid
plate 242. The load bearing members 328 are in tension, so
that they pull the ends 266 towards one another and slightly
bow the middle portion 260 away from the saw 220 and toward
the concrete surface 230.



concrete surface 30 first, the concrete surface wll befgvugmw

the | eadi ng edge of the skid plate as the cutting bl ade,46lsHhsBoer laced )
the concrete saw 20 as illustrated, the skid plate 42 fg"q;b§ t he
trailing edge 64 is closer to the surface of the concret n@g

| eadi ng edge 62 by having the slot 116 in the shaft 84 c to the

leadi ng edge 62 be shorter than that in the shaft 84 connected to the
trailing edge 64. Therefore, the skid plate 42 will be tilted so that the
trailing edge 64 of the skid plate contad®s the surface of the concrete 30

first when the cutting blade 46 is |lowered. It is copnte a t.if _the
skid plate 42 and® PR %fe B RAE, WeFRC aP?ygésg?{’?%ﬁéajb%g? IREE do
not pivot, tapevéhehakidcphakeetddnimithe thiet meuntiinge senvoergy 385 -hor Thent al
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surface comprise two pieces which are connected by a bolt. It is
possible, however to attach the supports 277 to the shafts 284
by other methods, such as welding. .

A cam block 279 connects the ends of the'subports 277.
The cam block 279 resembles ‘a croés on its side. The long
thin part of the cam block 279 céﬁnects the supports 277,
while a cross piece with a cam 281 located thereon is located
in between and is mounted parallel to the long portion of the
cam block. The cam 281 is elongated and has various bumps or
positions located along it. The exact shape of the cam 281 is
determined by the speed sensing devise which is used to
control the speed of the saw 220, as will be fully described
below. .

As. illustrated in FIG. 16 & 22, a mounting bracket 283
extends from the side of the blade housing 296 facing the saw
220. The bracket 283 is L shaped, and is attached to the
blade housing 296 so that it extends slightly outward towards
the concrete saw 220 and then downward towards the concrete
surface 230. The bracket 283 is mounted to the blade housing
296 about half way between the front of the blade housing 296
and the -center of the housing by welding, screws, or the like.
A microswitch 285 is attached to thg bracket 283 near the
bottom middle of the bracket so that upon relative movement
between the skid plate 242 (to which the cam is 281 are
mounted) and the biade 246 and housing 296 (to which the
microswitch 285 is connected), the microswitch 285 engages the
cam 281 in various positions.

The microswitch 285 is of the type which has an extending
roller or pin which acts to engage or disehgage the switch 285
depending on the extension position of the roller. The switch
285 has three positions: when the roller is fully compressed
against the switch the switch transmits a positive voltage;

when the roller is half way extended from the switch, the



of the concrete 30. In this manner, when the skid plate42—+s—_-17-

| onered so that the cutting bl ade 46 contacts the surf of the concrete
30, the skid plate will preferably be in contact with t ' Bﬂm&he
concrete before the cutting blade 46. In this manner, m ’ 21is
al ready supporting the surface of the concrete 30 aroun e cut
when the cutting begins, and the cut groove 38 will not ravel. Cbntact by
the skid plate 42 prior to cutting may be acconplished by adjusting the

| ength of the shafts 84 and adjusting the spying 120 conpression so that
when the skid plate 42 is not in contact wwth the surface of the concrete
30, the skid pswitchsSthghsMetsi 8ahkgagivbakolitaget henaonheat eh&urxfoaq%rasls

ige cutting bl age, 36. o HIGIAILLI e+ RLAAG, Aif Uikhie? SLPRYE - ADAKEcd 3R
voltage. The switch 285 as shown, has a threaded area which
allows it to be placed in the bracket 238 through
éorrespondingly threaded holes. The switch 285 may, of
course, be mounted in any variety of other manners. The
switch 285 extends towards the cam block 279 and the roller of
the switch 285 contacts the cross portion of the cam block so
as to engage the cam 281 in various positions upon relative
movement betﬁeen the blade 246 and the skid plate 242.

Referring to FIG. 16, the shafts 284 have second ends
which extend into a rectangular blade housing 296 which is
fastened to the saw 220 so as to enclose a portion of blade
246. The blade housing 296 has bores 298 aligned to accept
the shafts 284 which support the skid plate 242. The blade
housing 296 further has a seémi-circular hollow section 300 in
which the rotating cutting blade 246 is accepted. A removable
plate 302 is attached to the blade housing 296 to allow
complete access to one side of the blade 246. The blade
housing 296 and plate 302 provide a safety shield to protect
the user from flying particles dislodged by the cutting blade .
246.

The bores 298 extend vertically through the blade housing
296 and are located near the opposite ends of the generally
rectangular housing, on opposite ends of the circular hollow
section 300. These bores 298 are of a slightly. larger
diameter than the shaft 284, so as to slidable accommodate the
shafts 284 therein.

Guards 282 depend from the supports 277 towards the skid
plate 242. The guards 282 are wide enough in dimension so
that removed concrete which is dislodged from the cutting
blade 246 and thrown there-rom is stopped by the guards 282.

Referring to FIG. 1l¢, a slct 316 is located along a
portion of the length of each shaft 284. A rod 314 has one
end fastened to the blade housing 296, with the other end
passing through a bore 312 in the blade housing 296 and into
the slot 316 in the shaft. The rod 314 and slot 316



1.5 inches deep in concrete slabs over 6 inches (15 ¢

cutting less than the one-forth of the slab thi c§<nessrr)as1thl Sgeetﬁme lce%y
the American Concrete Institute, and followed by |ubricat Eﬂll mﬂﬂﬂ

Advant ageously the 10 inch (25.4 cm dianeter cutting bla |nto
the surface of the concrete 30 approximately 1.1875 to 1.375 inches (3 to
3.5 cnm in depth. The exact depth at which the cutting blade 46 cuts, a

hence the depth of the groove 38 being cut,

nd

depends on the force wi th which

the bl ade 46 is urged agai nst the concrét@ surface 30, and this force is

resisted or

novabl y mount €d T
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force is parbpa¢$y2%$f%@tthaﬁtﬂh§ shiagtgl 384, 43nd the attached skia Plate

242 may not come free from the blade housing 296.

A spring 320 is positioned inside of each bore 312 which
houses the shafts 284. . The springs 320 rest on a smaller
cylindrical top end 322 of each shaft 284. An adjustment
screw 324 is positioned above the spring 320 in each bore 298
at a point near the top of the blade housing 296, thus
sandwiching the spring against at the top end 322 of the shaft
284. The springs 320 are preferably coil springs with a
spring rate of about 4-5 pounds/inch when cutting wet
concrete. Greater spring rates may be used for harder
concrete, as the indentation of the skid plate 242 into the
concrete surface 230 is not of as much concern with harder
concrete. The springs 320 are compressed into the bore 312

.with the adjustment screw 324. The adjustment screw 324 may

be advanced into the bore 298 to compress the spring 320

against the shaft 284 and resiliently urge the shaft downwards
towards the surface of the concrete 230.

" The compression of each of the springs 320 between the
top end 322 of the shaft 284 and the adjustment scfew 324
resiliently urges the shafts 284 towards the surface of the
concrete 230. The shafts 284 thus cogfespondingly force the
skid plate 242 towards the surface of the concrete. This is
necessary to aid in pressing the skid plate 242 against the

‘concrete surface 230 with a predetermined force.

Except for the cam 281 and microswitch 285, the overall
construction, mounting and operation of the floating skid
plate 242 is analogous to-skid plate 42, and will not be
repeated.

As illustrated in FIG. 12, the blade housing 296 is
mounted to the lower extending side 229 of the frame 224 at
its front right hand corner. A blade drive shaft 304 passes
through the side of the blade housing 296 nearest the frame



pressing agai nst the concrete. Thus, the weight of the saw 20 is bal anced
substantially over the rear axle 44, but offset by an anpunt sufficient to

exert a predeterm ned force on the cutting blade 40 and ’siﬁsle.EHmB;emﬁTm

wei ght exerted by the skid plate 42 and bl ade 46 on the ¢ m‘l !mlmﬁ‘

adj usted, in one nethod, by nounting the notor 22 at a

centered over the axle 44 of the first set of wheels 40 when the axle 44 is
mounted toward the center of the frame 24. Aternatively, the adjustnent
may be nmade by nounting the first set of weels 40 in a position nearer the
rear of the frame 24 and away fromthe cutting blade 46, and then noving
the notor 22 r=s. ofTHdiesladte 304 ais WHuEh ndwaedvpespentidicnlaks tiol lcudttriaiged

in FIGS. 1, 4 2%&1226%160%9{1152%& JPHSEd258 bBEnbOWRk . SUPR t sAHEL2GD426

of the frane

terminates at a sufficient distance from the side of the -
removable plate 302 so that the cutting blade 246 and a
locklng nut 306 may be positioned thereon. The cutting blade
46 is thus mounted perpendicular to the drive shaft 304, to
cut the groove 238.

As illustrated in FIGS. 19 & 20, slot 310 is located in
the drive shaft 304 parallel to the length of the shaft for
engagement by a pin 312. The piﬁ 312 is mounted through the
face plate 227 of the frame 224 and is spring biased to a
disengaged position. When engaged, the pin 312 enters the
slot 310 so as to prevent the rotation of the shaft 304. This
allows the user to lock the drive shaft 304 and remove the
locking nut 306 with a wrench so the cutting blade 246 can be
replaced.

Referring to FIG. 16, the cutting blade 246 is analogous
to cutting blade 46, and a detailed description will not be
repeated. '

The battery 405 may be set on a ledge 406 attached to the
inside of one of the sides 228 of the saw 220. The battery
405 is connected to the switches and gauges on the control
panel 234, and to a generator (not shown) in a manner known in
the art, given the information herein. The current output of
the battery 405 may be measured by connecting wiring to the
ampere meter 394 on the control %“panel 234, as would be
apparent to one skilled in the art.

A crank shaft 338 extends from the motor.222 in the
direction of the side of the saw 220 on which the cutting
blade 246 is mounted. A dual pulley 336 is mounted on the
crank shaft 338. A belt 332 is mounted from between the dual
pulley 336 and a pulley 334 located on the blade drive shaft
304. Another belt 342 is mounted between the dual pulley 336
and a pulley 340 on a saw drive mechanism 344 which is
described below. Optiopal belt ténsioning pulleys 345 may be
installed to maintain the belt.

As illustrated in FIG. 17, the saw drive mechanism 344



preferably by bolting it to the frame. As stated eam

position the weight of the concrete saw 20 over the fThish el s 40
such that the desired force is exerted on the skid pIas ik, ﬁ? 22
shoul d be nounted such that its mass is primarily cent , axl e
44 supporting the first set of wheels 40. The exact Io not or

22 Is subject to mani pul ati on dependi ng on the exact wei ght and posi tioning
of the rest of the saw structure, including the first set of wheels 40 on
its axle 44. The nmotor 22 is the power saorce which rotates the cutting

bl ade 46 and drives the concreté saw 20. This notor 22 may be of any, type.
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be noved r el hsipivdtakdlye cannect4d at one andatpveEhg, flfiﬁ%,e BA% spqas to be
rotatable about the frame 224. The other end of the plate 350
extends from the frame 224 towards the rear of the saw 220 for
mounting the drive mechanism 344 thereto. An actuator 351 is
connected to the rear of thé plate 350 and a bracket which
extends between the sides 228, 229. The actuator 351 is
electrically connected to switch 398 on control panel 234.
The actuator 351 allows the user to disengage completely the
saw drive mechanism 344, for instance, if the user wants to
push the saw by hand.

A chain 354 is mounted to a transmission drive gear and
connects the transmission to the drive axle 352. The drive
axle 352 is mounted to the drive support plate 350 so the axle
352 can rotate. A sleeve 353 is mounted on each of the ends
of the axle 352. Each sleeve 353 is made of durable plastic
and fits tightly enough to the axle 352 so that normally the
sleeve 353 rotates with the axle 352. The axle 352 is
positioned in the support plate 350 such that when the plate
350 is its normal, engaged position, the sleeves 353 are in
driving contact with the rolling surfaces of thé first set of
wheels 240, causing the saw 220 to move. The actuator 351 can
disengage the sleeves 353 from the wheels 240 to stop the
self-propulsion of the saw 220.

The transmission 346 is mounted to the drive support
plate 350. The transmission 346 is a hydraulically powered
transmission having forward, reverse, and neutral positions.
The transmission 346 has a shift lever 356 for changing speed.
The free end of the shift lever 356 is connected to an arm 362
of linear actuator 360. .The actuator 360 preferably has a 24-
volt electric motor to drive the arm 362. The actuator 360 is
powered by 12 volts to reduce its speed of operation. The
actuator 360 is activated when the second set of wheels and
drive toggle 401 which is electrically connected to the
actuator and a drive indicator 1light 403 is moved.



may be positionable so that it may be noved with respe frame 24.
As illustrated, the mpjority of the weight of the cutiy; saw 20.is

bal anced about the rear axle 44 of the saw 20. The wei 15 Bla3 Boomk &d
about the axle 44 is used to exert then a predeterm ne l second
set of wheels 41 (when the saw 20 is not cutting), or ate 42
and bl ade 46 (when the saw 20 is cutting). The relatively |low force on the
skid plate 42, e.g. about 1 psi or less for wet concrete, hel ps prevent the
skid plate fromsinking into wet concrete o~ digging or disrupting the

concrete surface 30. This weight distributi d the ind dent
of 'the okid pi SPEIRDRIAYR (e MRTERRFEF SHAP: B4 SEPORELTIG D6 tTHMETT b

46 to nove upwsht#tbughathy dsemft kbecormnstissint actuddorf togglel 40¢, 48hichs
some |arge agopgaahe e VdbL£iddf) v 'dhnkRkl €8 the motor 363 of the actuator

360, as would be apparent to one skilled in the art.
Normally, the actuator 360 is fully extended into a position
corresponding to that where the shift lever 356 is in the
neutral position. Only when the toggle 401 is activated does
the mbtor 363 which powers thé actuator 360 cause the
actuator, and thus the shift lever to move towards the forward
speed. '

A spring 364 is compressed between the end of the
actuator arm 362 and the side 229 of the saw 220. The spring
364 keeps the shift lever 356 from moving -into the reverse
gear. For the transmission to be shifted into reverse, the
spring 364 must be overcome using the handle 254a as-described
below. The spring 364 and actuator 360 are chosen such that
when the toggle 404 is flipped to the forward position, the
actuator 360 moves the shift lever 356 of.the saw 220 to a
position corresponding to a cutting speed of 15 ft/min (4.6
m/min).

A cable 361 is attached to the twisting handle 254a and
the shift lever 356. The cable and attachment are rigid
enough to allow the cable to push or pull the shifter 356 and
the arm 362 in either direction, and will extend far enough to
pull the shifter 356 into reverse. Thus, the speed of the saw
220 can be manually controlled by hgndle 254a.

Given the above information, it is also contemplated that
one skilled in 'the art could connect a fixed speed
transmission to the motor and vary the speed at which the saw
220 is propelled across the surface of the concrete 230 by
directly manipulating the speed of the motor and indirectly
manipulating the speed of the transmission through the
throttle control of the motor.

A partial brake 243 for steering assistance is connected
to the axle 352 on the side of the axle opposite the blade 246
and the groove 238 being cut. This brake 243 comprises
compression blocks 247a, b and an actuator cable 249. The
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actuator cable 249 to close upon the sleeve 253 as described
hereafter. The cable 249 passes through one block 247a and is
attached to the other 247b. The other end of the actuator
cable 249 is connected to the grip 256 attached to the handle
254b on the control panel 234 as described above. When the
grip 256 is not squeezed, the actuator cable 249 is long
enough so that the blocks 247a, b do not touch one another.
When the grip 256 is squeezed, the cable 249 pulls the blocks .
247a, b together against the sleeve 253.
When it is desired to cut a groove 238 in concrete 230,
the saw 220 is moved into position by rolling it on the first
~ and second set of wheels 240, 241. The cutting saw is aligned
with the desired line to be cut using the alignment guide 370.
The guide 370, which should be in its non-use position against
the stop 374 is lowered by engaging the actuator 376 connected
te the guide 370. The guide 370 is pivoted until it comes to
rest just above the surface of the concxrete 230, with the
roller sight 372 located along the line to be cut. 'Thé‘motor_
222 is started by turning the ignition switch 389, and skid
plate 238 is lowered towards the surface of the concfete 230
as the second set of wheels 241 are retf;cted when the
operator presses the toggle button 401. At this time the
transmission 346 is in neutral and the saw 220 is not moving,
although the cutting blade 246 will be turning. As the second
set of wheels 241 are retracted the saw 220 pivots about the
rear axle 244, causing the skid plate 242 to approach the
generally horizontal concrete surface 230 in an arc which will
normally bring the rear of the skid plate 242‘into contact
with the surface 230 before the front of the skid plate 242
contacts that surface. Alternatively, the skid plate 242 may
contact the surface in a completely horizontal fashion.
Should the leading edge 262 of the skid plate 242 contact the

concrete surface 230 first, the concrete surface will be
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In the concrete saw 220 as illustrated, the skid plate
242 is tilted so that the trailing edge 264 is closer to the
surface of the concrete 230 than the leading edge 262 by
having the slot 316 in the shaft 284 connected to the leading
edge 262 be shorter than that in the shaft 284 connected to
the trailing edge 262. Therefore, the skid plate 242 will
again be tilted so that the trailing edge 264 of the skid
plate contracts the surface of the concrete 230 first when the
cutting blade 246 is lowered. It is contemplated that if the
concrete saw 220 does not pivot, then the skid plate 242 may
be either be tilted or may be horizontal with respect to the
surface of the. concrete 230, because when the concrete saw 220
lowers straight down, either of these skid plate arrangements
will prevent gouging of the concrete surface.

It is also desirable for the skid plate 242 to be below
the edge of the cutting blade 246 cldsest-to the surface of
the concrete 230 when the skid plate. 242 is not engaging the
surface of the concrete 230. In this manner, when the skid
plate 242 is lowered so that the cutting blade 246 contact the
surface of the concrete 230, the skid plate will preferably be
in contact with the surface of the concrete before the cutting
blade 246. In this manner, the skid plate 242 is already
supporting the surface of the concrete 230 around the area to
be cut when the cutting begins, and’ the groove 238 cut will
not ravel. This may be accomplished by adjusting the length
of the shafts 284 and adjusting.the'spring 320 compression as
discussed regarding the first embodiment and skid plate 42.

The skid plate 242 is lowered into contact with the
surface of the concrete 230, and then the second set of wheels
241 are further retracted until the cutting blade 246 moves
through the slot 268 of the skid plate 242 into the concrete
surface 230. The cutting blade 246 is lowered to its lowest
point, that being where the cutting blade engages the surface
of the concrete 230 to a depth of about 1.25 to 1.375 inches
(3.2 to 3.5 cm), although a nominal depth of 1.1825 inches is
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The downwards force exerted on the blade 246 is
controlled by placing the center of grav1ty of the cutting saw
220 primarily over the axle connecting the first set of wheels
240. The center of gravity of the cutting saw 220 is slightly
offset, however, to exert a predetermined force on. the skid
plate 242. The amount of offset may vary depending on the
hardness of the concrete to be cut. For wet concrete, with a
hardness such that a steel rod weighing about 5.75 pounds,
having_a diameter of 1.125 inches, when dropped from a height
of about 24 inches from the surface of the concrete makes an
indentation of about .5 inches (1.27 cm) with a flat end of
the 1rod, the offséf ijs such that the force on the
approximately 4 pounds of force are exerted on the blade 246,
and about 1 psi or less is exerted by the skid plate 242.
Thus, the weight of the saw 220 is balance substantially over
the rear axle 244, but offset by an amount sufficient to exert
a predetermined force on the cutting blade 242 and skid plate
242. The force will vary with the hardness of the concrete to
be cut, increasing with harder concrete. -

For a nominal cutting depth of 1 3/16 inches (1.1875
inches or 3 cm) with a 10 inch diameter blade 246, the force
urging the blade 246 into the concrete'is believed to be about
four pounds, in addition to the force needed to compress the
springs 230 which urge the floating skid plate 242 agalnst the
concrete 230. This is for the wet concrete where the rod
1ndentat10n is about .5 inches. For wet concrete with harder
aggregate, a force of about 5 pounds on the cutting blade 246
is believed suitable. )

As the blade 246 rises out of the concrete 230, as when
it hits some large and hard aggregate, the springs 320 exert
a restoring force through the saw 220 onto the blade 246 to
urge the blade back into the concrete. When the blade 246
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plate 42 during cutting. The larger 10 inch (25.4 ¢ &1Be
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appropriate for each of the springs 320 for the wet concrete.
If the diameter of blade 246 is 9 inches (22.9 cm) a
downward force on the blade 246 of about four pounds is
believed suitable. For an 8 inch (20.3 cm) diameter blade
246, a downward force on the blade 246 of about 3.7 pounds is
believed suitable. The spring constant and downward force on
the blade 246 are believed to change linearly. These forces
and spring constants are the current best estimates and have
not yet been experimentally verified. '
The force exerted by the blade 246 and skid plate 242 may
be adjusted in one method by selecting the mounting location
of the motor 222 at a point suitably offset from the axle 244
of the first set of wheels 240 when the axle 244 is mounted
towards the center of the frame 224. Alternatively, the
forces may be adjusted by mounting the first set of wheels 240
in a position nearer the rear of the frame 224 and away from
the cutting blade 246, and them moving the motor 222 rear of
the axle 244 on which these wheels turn. Rather than shifting
the location of components, the addition of balance weights
could also be used to vary the force on the blade 246 and skid
plate 242. To adjust the force exerted by the skid plate 242
when a different diameter cutting ,blade 2465 is used, the
motor 222 may be moved relative to the axle 244, the axle 244
may be moved with respect to the frame 224, or balance weights
may be added. -
As illustrated, -the majority of the weight of the saw
220, which is believed to be about 200-250 pounds total, is
centered over the rear axle 244. The saw 220 is balanced so
that it exerts about 10 pounds of force on the second set of
wheels 241 during cutting, approximately 19-20 pounds of force
onto the skid plate 242 during cutting, and about 4 pounds on
the cutting blade 246, for a cutting depth of 1.1875 inches
with a 10-inch blade 246. The saw blade 246 floats about a
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also varies slightly during cutting.

laced

The skid plate 242 is about 19 square inches in size, so
there is about one psi or less of pressure exerted by the skid
plate 242 on the concrete 230. For cutting wet concrete with
a hardness such that a steel rod weighing about 5.75 pounds, .
having a diameter of 1.125 inches, when dropped from a height
of about 24 inches from the surface of the concrete makes an
indentation of about .5 inches (1.27 cm) with a flat end of
the rod, the weight distribution is such that the force on the
skid plate 242 is not less than .5 psi, nor greater than 1.25
psi, with a pressure of about .8-1.0 psi being preferred. The
low pressure on the -skid plate 242 helps prevent the skid
plate from sinking into wet concrete or digging or disrupting
the concrete surface 230_when it is wet. If concrete harder
than 1200 psi is cut, then smaller skid plates may be used, so
long as sufficient support is provided to prevent raveling of
the cut groove 238 while avoiding unacceptable marking of the
concrete surface 230 by the skid plate.

This weight distribution and the independent movement of
the skid plate 242 relative to the cutting blade 246 allows
the cutting blade 246 to move upwardly, away from the concrete
surface 230 if the blade 246 hits some large aggregate, while
the skid plate 242 maintains contact with the concrete surface
230 to inhibit ravelling.

Advantageously, the size of the portions of the saw 220
which movably support the saw on the concrete surface 230
during cutting are sized so that the portions supporting the
saw on the concrete will not leave permanent indentations of
more than 1/16 of an inch (.159cm) in the concrete. The saw
220 is believed suitable for cutting grooves 238 without
raveling when the concrete'has a hardness such that a steel
rod weighing about 5.75 pounds, having a diameter of 1.125
inches, when dropped from a height of about 24 inches from the

surface of the concrete makes an indentation of about .5
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si des 80 of against the concrete 230 with a predetermined force, and to
that extent helps support a portion of the saw 220.

The saw 220 is believed to suitable to cut grooves 238 in
harder concrete without raveling, as where the rod produces
indentations of 1/32 of an inch or less. Preferably, the saw
220 is used before the concrete 230 cracks. As the saw 220 is
used to cut harder concrete, the downward force on the cutting
blade 246 may need to be increased, while the force on the
skid plate 242 may be reduced, so long as sufficient force is
applied to maintain support to the concrete adjacent the
groove to inhibit raveling of the concrete at the cut groove.

Once the cutting blade 246 is in the concrete surface,
the operator may begin to cut thé groove 238. The saw 220 may
be puehed manually, however it is preferred that the drive
mechanism 344 be used. The drive mechanism 344 drives the 'saw
220 at a more uniform rate, which in turn causes less
variation in the cut groove 238. _

At the same time that the operator engages'second set of -
wheels actuator and drive toggle 401 and raises the second set
of wheels 241 so that the cutting blade 246 lowers into the
surface of the concrete 230, power is delivered to the
microswitch 285 and thus the actuagor 360. As the cutting
blade 246 lowers into the concrete 230, the microswitch 285
roller, which began in the neutral position, moves up onto a
raised portion of the cam 281 such that switch 285 causes a
negative voltage to be sent to the motor 363. However, the
motor 363 is in the fully extended position and the negative
voltage does not cause its extension to change. As the blade
"246 continues to approach the skid plate 242, the switch 285
moves onto another raised portion of the cam 281 which further
compresses the switch 285 causing a positive voltage to be
sent to the actuator motor 363, causing the actuator 360 to
retract and move the shift lever 356 so the transmission 346
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to FIG 5, the cutting blade 46 is a circular -2 2- thin bl ade

two flat sides 127a, 127b, a |leading cutting edge 126, and a trailing edge
129. The bl ade 46 rotates in an up-cut_jgtation so that the |eading
cutting edge rotates out of the concrete surface 30 toward the front or
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mat eri al nayhbghest cam into a neutral position. Thus as the cutting
blade 246 is lowered completely, the roller moves over a high
cam bump, and then settles in a final position where the
roller is in a position where the switch 285 is in neutral.
This position corresponds to that where the saw 220 will be
moving forward preferably at the preset speed of 15 ft/min
(4.6 m/min). The opefator may slow down the saw 220 by
twisting the handle 254 so as to pull the shifter 356 towards
a slower transmission setting. B .

The cutting blade 246, which is connected to the motor
222 with a belt 332, preferably turns in a counterclockwise
motion when cutting wet concrete so that the leading'cutting
edge 326 of the cutting blade moves out of the surface of the
concrete 230. In other words, the cutting blade 246 moves so
as to impede the motion of the concrete saw 220 in its forward
direction when it is cutting wet concrete. ' In this manner;
the cutting blade 246 removes concrete and bfings it to the
surface in the slots in the cutting segments 331, where it is
deposited onto the sides 236 of the skid plate 242.

As described above, the cutting bladé 246 is allowed to
move upwardly away from aggregate which it encounters in the
concrete surface 230. This is desirable because when the
concrete 230 being cut is wet, as is desirable when using this
saw 220, aggregate in the concrete may be disrupted by the
cutting blade 246 and be pushed awa;, thus destroying the
integrity of the concrete and possibly resulting in concrete
ravelling. Allowing the blade 246 to move lessens the impact
on the'aggregate and reduces damage to the Eoncrete surface
230. However, while the cutting blade 246 is allowed to move
out of the concrete surface 230 away.from any aggregate that
it may encounter, this tends to cause the groove 238 to have
a non-uniform depth. 1In order to maintain the advantageous
cutting depth of 1.25 to 1.5 inches (3.2. to 3.8 cm), or the
alternative nominal depth of 1.1875 inches, the cutting blade
246 1is allowed to move, initially, upwards away from
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cutting shaft 104 is transversely nounted. In the surface of the | ower
support section 26 of. the frane 24, is an opening (not shown) for a belt
132. The belt 132 is connected to a pulley (not shown) fixed to the cutting
shaft 104 and to a pulley 136 on the driveasshkaft of the notor 22. The
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in the cuttingtsegbkade 284, moese | A speed control system is prov1ded by
which the saw 220 slows down.

The mechanism which allows the blade 246 to cut the
aggregate is best shown in FIGS. 21 & 22. When the cutting
blade 246 is cutting a groove 238 and encounters a piece of
aggregate, the blade 246 will move upwards as if to exit the
concrete 230. When this occurs; the microswitch 285 moves
with the blade 246 and housing 296 upwards over the highest
cam, into a raised cam position which sends a negative voltage
to the motor 363 causing the actuator to extend and slow down
the saw 220. The transmission 236 speed will change fairly
slowly even though the voltage dropped suddenly, in part
because of the response time of the hydraulic transmission
236, and in part because the motor 363 on the actuator 360 is
set to run at 24 volts, while the voltage actually used is
around 12 volts. .

When the saw 220 slows down, the cutting blade 246 will
have time to cut through the aggregate which it encountered..
As the blade 246 cuts through the aggregate, the blade will
lower back into the concrete surface 230, and the roller of
the microswitch 285 will move back along the cam 283 onto the
highest cam position which will cause the saw 220 to speed up
as previously described. The roller®”on the microswitch 285 is
expected to alternate between the positions which cause the
saw 220 to speed up or slow down as the saw repeatedly
encounters and cuts through aggregate. .In this fashion,
aggregate which is encountered is not pushed away by a sudden
impact, and yet is cut in order to maintain substantially
constant groove depth, all while maximizing the speed of
travel of the saw 220.

Microswitches are not the only means of increasing or
decreasing the voltage, and thus controlling the speed of
travel of the saw 220 as the cutting blade 246 moves relative
to the skid plate 242. It is contemplated that a linear



deposited onto the sides 36 of the skid plate 42. The surface—o the
concrete 30 around the groove 38 being cut is protected fron1ra | Replaced
through the support of the skid plate 42 which surrounds

| eadi ng cutting edge 126 of the cutting blade 46 and suppor ﬂ

of the concrete 30. The crank shaft 138 of the notor 22 has

pul l eys 136 and 140. One pulley 136 is connected to belt 132 mhlch drives
the cutting shaft 104 and the cutting bl as 8 _46. The other pulley 140 is
connected to a belt 142 which is connected to a saw drive mechani sm 144.
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mount ed on tH@he voltage from +the 1linear potentiometer would vary
continuously with the relative position of the blade 246 and
skid plate 242 in order to send a continuous control signal
that can be used to vary the speed of the saw 220, unlike the

microswitch 285 described above which, have three distinct
positions. 1Indeed, an energized coil in the bores 298 could .
surround a magnetized shaft 284 to form a linear potentiometer
for use as described above.

Given the disclosure heresin, various other ways of
implementing the speed control could be devised by one skilled
in the art. There are thus provided a variety of means for
generating a signal responsive to the relative motion between
the cutting blade and the skid plate. More broadly phrased;
there are a variety of ways described to detect relative
motion between the skid plate and a portion of the saw which
may be correlated to the motion of the cutting blade, and the
signal generated in response to this detected relative motion
can be used to vary the speed with which the cutting blade is
moved through the concrete surface 230. .

The cutting of the groove 238 by the concrete saw 220
preferably occurs within about two hours after pouring or at
such time as the saw 220 can be moved across the doncrete

- surface 220 without unacceptably marking the concrete surface
230. Because the concrete 230 is pregerably cut while it is
still wet and soft, the size of the slot 268 surrounding the
cutting blade 246 must be designed to provide support to the
concrete surface 230 surrounding the cutting blade sufficient
to prevent ravelling of the groove 238. The width and length
of the slot 268 in the skid plate 242 are important in
determining the characteristics of the cut groove 238 when
cutting wet concrete, as discussed in U.S. Patent No.
4,768,201, It has been determined that too wide of a siot 268
will, relative to the width of the cutting segments, cause the
concrete surface adjacent slot 238 ravel. As the concrete
hardens, wider spacings between the slot 238 and the adjacent
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Because the cutting blade 246 is located on one side of
the cutting saw 20, cutting resistance will cause the concrete
saw to travel along a phth angling towards the side of the saw
on which the cutting blade is mounted. In order to compensate
for this resistance and get the saw 220 to travel in a
straight line, the operator may engage the grip 256 which
presses the brake blocks 247 a,b against the sleeve 253 on the
drive axle 352. The brake 243 causes the sleeve 253 to stop
rotating with the axle 352 but does not stop the axle 352 from
turning. That is, the sleeve 253 slips on the axle 352 and
does not drive the adjacent wheel 240. Thus the drive to the
wheel on the side of the saw 220 opposite the cutting blade
246 is stopped. Because only the wheel on the side 229 of the
saw 220" on which the cutting blade 246 is located is being
driven, this causes the saw 220 to begin to turn somewhat in
the direction away from the cutting blade 246, thus
compensating for the blade resistance. In this manner, the
oberator may selectively engage the brake 243 to maintain the
exact cutting line desired. There is thus advantageously
provided a means for varying the rotation of one of the wheels
to steer the saw 220. -

Referring to FIGS. 24-27, there 1is illustrated an
alternate embodiment of the blade housing 496 and skid plate
442 arrangement. - In this description, the "top" of the part
refers to the portion of that part which is farther away from
the concrete 430, while the "bottom" of a part refers to the
portion of the part which is closer to the concrete. In
particular, blade housing 496 is designéd to work in the same
manner as those described above, and in communication with
both saw 20, 220 embodiments described above. However, this
design acts particularly well to deaden the noise created



formed into a "U' shape and connected at its free ends—te—theupper—support
frame 28. The handl e 156 may be provided with a cushion Qn t 0 for -
confortabl e pushing. The handl e 156 i s used by the oper Jihgucst HasheenReplaced
cutting saw 20 so as to maintain the cutting line on mhi1 H

h

operating, and if the drive nmechani sm 144 is di sengaged,

the concrete saw 20. In operation, the notor 22 on the concrete saw 20 is
started, and the cutting blade 46 begins to turn. The cutting blade 46 is

| onered towards the surface of the concre&t® 30 by retracting the second set

o uhee) S Haprhg, SO R CBa"EblofRl ndd NSRS o R aR A ©
skid pl ate 4peflycingt heesdisneptidntte SWIRAWIGLNG [dweddtingsg apdapeordeni | |
be | owered througint Bareiehi188, Ohst he16ktHabdt en4P168] 025 he g8NCheRiq
surface 30. g?gtéukﬁa?gw E%geii6dé%ig%ggtegonstructed and operates like
the prior skid plate 42, has a middle portion 460 which
contacts the surface of the concrete 430 when the groove 438
is being cut. The skid plate 442 also has a leading edge 462
and a trailing'edge 464, as well as ends 466 which are flat
and which extend away from the middle portion 460.
The skid plate 442 is mounted at each of its ends 466 to
shafts 484 which have one end connected to a mounting member
486 on the skid plate 442. The mounting member 486 is
rotatably connected to the opposing ends of the skid plate
442. These members 486 are illustrated as being U shaped, and
are mounted to the skid plate 442 with the use of screws.
The mounting members 486 have flat sides 493 with holes
490 passing through them to accommodate pins 492 for securing
the flat sides 494 of the shafts 484 to the mounting members
486 to allow for rotation between the shafts 484 and the-skid
plate 442. The pins 492 are removable to allow the skid plate
442 to be easily removed or attached. Advantageously, one of
the two members 486 has the hole 490 shaped in the form of a
longitudinal slot in which the pin 492 may slide generally
parallel to the skid plate 442 to permit the skid plate 442 to
aE move laterally to compensate for the distance change when the
ends of the skid plate 442 move vertjcally relative to one
another.
Load bearing members 528 are located one on each side of
the skid plate 442 and connect opposite ends 466 of skid plate
442. The load bearing members 528 are in tension, so that
they pull the ends 466 towards one another and slightly bow
the middle portion 460 away from the saw 460 and towards the
concrete surface 430. '
The shafts 484 have second ends which extend into a
rectangular blade housing 496 which is fastened to the saw 420
so as to enclose a portion of a concrete cutting blade 446,
similar to that described in conjunction with the previous



-24- to its |owest point, that being where the cutting bkadeAQMyuyzijj%;Th
surface of the concrete 30 to a depth of about 1.25 to 11%7§hinches (3.

3:5 cn). The drive nechanism 144 is then preferably engagel B Replaced
concrete saw 20, under the guidance of the operator, begi ”
cutting the groove 38. In a normal cutting operation for :

i

cutting bl ade 46 of about 10 inches (25.4 cm) in dianmeter with a cut
segnent 131 about .09 inch (.29 cnm) wde is_believed to be suitable. The
cutting blade 46 should be flat so that i t "3d8s not wobble. The width of

th tti : ' 0 . Lh LN de, 46 gvides a
or oove. 38 i ot Aibephdhee > anECidaaOnbl8ink f96 thhs "ofed Eof o Pl GHed Eo
necessary concRECEPEr e ishafits 484 Whighr suPRAEEcEheonkidiRl2te 443 bl Bdes

tend to wobbl ebrage hiodzinpldos thrdfies. hAs hhgempasingulbet WeD1bdesEEL on

and 500 in which the rotating cutting blade 446 is accepted. a
'removéble plate 502, about .125 inches thick, is attached to
the blade housing 496 to allow complete access to one side of
the blade 446. The blade housing 496 and plate 502 provide a
safety shield to protect the user from flying particles
dislodged by the cutting blade 446. Preferably, in this
embodiment, the housing 496 is constructed from a single block
of aluminum. The housing 496 and plate 502 enclose the
upper portion of the cutting blade 446. The mass of the
housing 496 with its thick walls are believed to help to
deaden the sound created by the cutting blade 446 during
operation of the saws.

- The bores 498 extend vertically through the blade housing
496 and are located near the opposite ends of the generally
rectangular housing, on opposite ends of the circular hollow
section 500. These bores 498 are of a slightly 1larger
diameter than the shaft 484, so as to slidable accommodate the
shafts 484 therein. .

A spring 520 is positioned inside of each bore 512 which
.houses the shafts 484. The springs 520 rest on a smaller
cylindrical top end 522 of each shaft 484. An adjustment
screw 524 is positioned above the spring 520 in each bore 498
at a point near the top of the ,blade housing 496, thus
sandwiching the spring against at the top end 522 of the shaft
484. . The springs 520 are preferably coil springs with a
spring rate of about 4-5 pounds/inch when cutting wet
concrete. Greater spring rates may be used for harder
concrete, as the indentation of the skid plate 442 into the
concrete surface 430 is not of as much concern with harder
concrete. The springs 520 are compressed into the bore 512
with the adjustment screw 524. The adjustment screw 524 may
be advanced into the bore 498 to compress the spring 520
against the shaft 484 and resiliently urge the shaft downwards
towards the surface of the concrete 430.



the cutting blade affects the quality of the cut groove, the anount of

wobbl e of the concrete bl ades becones inportant for the first tinme. The
cutting blade 46 may not be rotatably nounted exactly per pEkig$heetHas BdepRE
surface of the concrete 30, and the cutting bl ade may not b

flat, thus causing the cutting segnent to wobble, and requir mﬂ MHHH
restrictive dinensional tol erances than have been previously neede

concrete cutting. If the wobble becones too great, the cutting segnment 131
wi || abrade the sides 76a, 76b of the slot? 68, and if the slot 68 is too

wi de, the qualityqngf %ﬁﬁP?F§§¥8"3§fdg%gﬁ'QEaEEé sprfnggnggb bggaéaﬁcehgf

about . 001 |nches on eners o eliev

advantageoustop enﬂmﬁ%?tQﬁthﬁc§§a§Fe4ﬁﬂcWWQxﬁPﬁrﬁéﬂ??ﬁﬂeﬁﬁlﬁﬁﬁﬁw R24
previ ous sawges@sibhtlysargbksathar gaafdsanes etovardsnyghbl sdefdage of the

necessitates cl t ran n HIRO el The
cutting of tﬁ8?§ §%$e9§§ fﬁghég%ggérégtnéam/35%&Q§§§3@2§P49tg§i&$ %??hln
about two hosksdapiéﬁepéﬁ?l%gwéFdﬁtthe surface of the concr

necessary to aid in pressing the skid plate 442 against the

ed

concrete surface 430 with a predetermined force.

A support 477 is mounted to each of the shafts 484 just
above their connection with the mounting members 486. The
supports 477 are primarily rectangular plates which have a
bore therein for accepting the shaft 484, and as illustrated,
comprise a single piece attached with a screw. It is
possible, however, to attach the supports 477 to the shafts
484 by other methods, such as welding.

In connection with this blade housing 496 and skid plate
442 assembly, side shields or guards 530a,b and front and rear
guards 482 are used to further enclose the cutting blade 446.
These shields or guards 530a,b and 482, used in conjunction
with the blade housing 496 and plate 502 enclose the non-
engaged portions .of the cutting blade 446 to reduce the noise
created during cutting of the concrete, as well as trap
dislodged concrete and keep it from bein§ strewn about the
surface of the concrete 430. The non-engaged portion of the
cutting blade 446 is that portion of the blade 446 that is not
engaged with the concrete 430. The engaged portion refers to
that portion of the blade 446 which extends into the concrete
430 so to be surrounded by the concrete during cuttlng.

The side guards 530a,b depend from each side of the blade
hoﬁsing 496. The side guards 530a,b are primarily rectangular
in shape and may be made of any other material which is
durable and effective in blocking concrete dislodged by the
cutting blade 446. Further, it is desired that the material
be clear, in order that the user may see through the guard
530a,b so as to see the cutting blade 446 and skid plate 442.
A material which does not readily transmit sound is also
preferable. It has been determined that a .25 inch thick
sheet of Lexan is a good material from which to fabricate the



such tinme as the saw 220 can be nobved across the concrete. surface

W t hout unacceptably marking the concrete surface 230. &hﬁaﬂa gt e
can be cut by the saw 20 while the -25- concrete is
d

S|ze
of the slot 68 surrounding the cutting blade 46 nust be w vi de
support to the concrete surface 30 surrounding the cutting bl ade su |ent
td prevent ravelling of the groove 38. The wdth and | ength of the slot 68
in the skid plate 42 are inportant in determ ning the characteristics of
the cut groove 38. It has been determ ned that too wide of a slot 68 will
cause the concrete surrounding the cutting bl ade 46 to ravel thus causing

the resul ting O QOV&, ft’%@éﬂﬁ oundi ng concrete surface 30 to have
face C

unsati sfactory sur aracterlstlcs It is refe r ed s ot
have a width guch t¢ng side guard 530a is mounte {he st] e ousggg

496 closest the saw 420, and the other guard 530b is mounted
to the removable plate 502, so that the guards 530a,b are
parallel to, but on opposite sides of the cutting blade 44s6.
Further, in order to allow the passage of the blade drive
shaft 504 into the housing 496, the guard 530a located closest
to the saw 420 has an elongated notch 538 located in it to
coincide with the location of the shaft 504 so as to enclose
the rotating shaft 504. .

The guards 530a,b are connected to the\ housing 496
through mounting blocks 532. The mounting blocks 532 are
located near the leading and trailing ends of the exterior of
the housing 496, on each side of the blade 446, for a total of
four blocks 532. A mounting screw 534 connects the guards
530a,b to each mounting block 532. The guards 530a,b depend
from the screws 534 in each block 532.

In order that the guards 530a,b be movable vertically, a
vertical slot 536 is formed into each guard 530a,b to accept
each screw 534. A washer (not shown) may be used in
connection with each screw 534.

In order to seal the space between the top of the guards
530a,b and the housing 496, and to hold the mounting blocks
532, top and bottom shields 540, 542 are employed on each end
of the housing 496. The top shields 540a,b are elongated
members with an L-shaped cross-sectien; they are mounted in an
inverted fashion over two edges of the rectangular mounting
blocks 532, on opposite sides of the housing 496. The top
shields 540a,b are parallel to the side of the cutting blade
446, but on opposite sides of the blade 446. The top shields
540a,b each preferably extend away'from the housing 496 just
past the outer surface of each guard 530a,b. Each top shield
540a,b extends downwardly at least past the top of each guard
530a,b, the top shield 540a located on the side of the housing
496 closest the saw 420 having a small notch to allow the
passage of the blade drive shaft 504. -

The bottom shields S542a,b are also preferably elongate



the sides 76a, 76b of the slot are as close to the sidW

cutting segnent 131 of the cutting bl ade 46 as possibleﬂhmmmgg%&Bcontact .

bet ween the cutting segnents 131 and sl ot sides. Si nce m’ aced! 6
J

may not be perfectly planar on their sides, and due to t m

cutting blades 46 tend to wobble, the slot 68 w dth advan
mai ntai ned uniformy close to the sides of the cutting segnents 131.

However, -the sl ot 68 width nust accommpdate the inherent blade wobble and
mhsal | gngen;s, hand therefore the sl ot w dBR-nust be sonmewhat |arger than
the wwdth of the cutting blade 46. A slot w dth of about..118 tp . 120
i nches (.23 -MeBReLSyWith AN Ls5barsd, Gheet R Y3 Pﬁé'aéﬁgféi g?eghg KFHST at e
42, al though @f sthghtduttiirgerbkade witdt h drfhe 1Botremeshfieddsc Py 2as heareved

to perform sgliodAChony mbutide d1%ieRe1$ tohine AR %y 49eMBAM! BEhbeesoThus,
for cutting t concrete as descri be
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mm) from eachu®d arteplate 502. Preferably, the bottom shields 542a,b each
extend out from the housing 496 to a point near the inside
surface of each guard 530a,b. The bottom_shield 542 on the
side closest to the saw is preferably constructed of two
pieces located on either side of the notch 538 in the blade
housing 496 which allows the passage of the drive shaft 504.

Front and rear guards 482 depend from the supports 477
towards the skid plate 242. The front and rear guards 482
thus help seal off the front and rear ends of the non-engaging
portion of the cutting blade 446. The guards 482 are of a
width such that they extend bétween the inner surfaces of the
side guards 530a,b. The.end'guards 482 preferably extend from
the load bearing members 528 upwardly into the housing 496.

Four slots 544 are located in the housing 496 and plate
502 in order to allow the guards 482 to move up and down with
the skid plate 442 in relation to the housing 496. Two of the
slots 544 are in the hollow section 500 of housing 496, and
two of the slots 544 are located in the cover pléte 502. The
top of the end guards 548 fit into these slots 544. The end
guards 548 move with the skid plate 442, and the slots 544
allow relative motion between the end guards 548 and the
housing 496, while helping to substantially enclose the non-
engaged portion of the cutting blade 496. '

In order to prevent dislodged concrete from slipping in
between the top of the end guard 482 and the housing 496, a
smaller piece of spring metal 546 is attached to the top
center of each guard 482. These smaller pieces 546 are
preferably attached to the guards 483 with screws, and are
bent in a direction so as to be urged against the inside of
the housing 496. The pieces 546 are as wide as the space
between the cover 502 and the hollow section 500, so as to
seal off that space.

Small blocks 548 are located on both sides of the skid



sides of the cutting segnents 131, such that the total stet—wdth i

.13 inch (.33 cn) for a cutting blade 46 with cutting séévyn's“‘OQ rnzaggnd
thlck This tol erance should be | arge enough to aIIovvfoi]h‘pe R?
cutting blade 46, as well as adequately support the concre
adj acent the cutting blade. The distance fromthe edges of
st des of the cutting blade 46 (which includes segnents 31) are
advant ageously | ess than . 125 inches for wet concrete. -26- Spaci ngs of
1/32 to 1/16 of an inch are nore advantageous for wet concrete, and )
preferably as close as possible without hitting. Thi s aspe&t S
described in U S. Patent No. 4,869,201, and the specification of
that patent s incorporated by referenc®- |If the mﬁdth of the slot 68

beconmes wider than this range, the concrete surfa%e
plate 442 on the front guard 482 whi 1s near the leading

edge 462 of the skid plate 442. Preferably, these small
blocks 548 extend between the skid plate 442 sides and the

inner surface of the side guards 530a,b, and extend downwardly
to be flush with the bottom of the skid plate 442. The guards
482 cooperate with the leading end of the skid plate 442 to
seal off that .portion of the enclosure of the non-engaged
portions of the cutting blade 446.

The cover 502 and housing 496 enclose the upper portion

of the non-engaged portion of the rotating cutting blade 446.

The concrete 430 encloses the bottom, engaged portion of the

cutting blade 446 as the concrete which is being cut surrounds
that engaged portion. The side shields 530, the end shields
482, 546, the top and bottom shields 540, 542 cooperate with
the cover 502, the housing 496, and the skid plate 442 to
enclose the remainder of the non-engaged portion of the
rotating cutting blade 446, while allowing relative motion
petween the housing 496 and the skid plate 442.

It is noted that even with the guards and shields, small
holes exist through which noise from the cutting blade 446 can
escape. It has been determined, however, that these holes and
cracks are small enough that during use of the saw 420,
dislodged concrete f£ills these gaps gquickly, effectively
sealing off these cracks and holes, and further acting to
deaden the sound created during cutting. It should also be
noted that the placement of the gugrds 530a,b, 482 and shields
540, 542 in conjunction with the housing 496 eliminates direct
pathways for the sound to escape from the enclosure to the
user. \

There are no blocks 548 depending from the support 477 at
the trailing end 464 of the skid plate 442. It is important
that there be a space at the trailing end 464 of the skid
plate 442 to allow conctete which is displaced by the cutting
blade 446 and thrown into the enclosed space between the
housing 496 and guards 530a, b, 482 to escape and be deposited
on the concrete surface. The size of this opening on each
side of the skid plate 442 is preferably about .75 inches in



surroundi ng the groove 38 deteriorates. For cutting concrete—harderthan
1200 psi, a wider blade spacing may be used. The sa\/\/Zﬁl oS |table for use
i @ harder concrete, but if the concrete is too hard, t ﬁﬁtlon
must be used to prevent the blade 46 from overheati ng. |rable
for the width of the slot 68 in the skid plate 42 to'be 1.25
tfmes the thickness of the mddle portion 80 of the skid plate 42 where the
slot 68 is |ocated. Preferably the skid glate 42 is .1046 inches (.267
cm) thick at this mddle portion 80 It 78%difficult to machine or to st anp
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not in use. esrred that
sound, and at the same time large enough that as concrete

builds up in the enclosed area, the removed concrete can pass.
through this gap and out onto the concrete surface 430.

Substantially all of the cutting blade is enclosed such
that any holes or openings are sufficiently small that they
£ill up with the cut concrete during operation of the saw, or
have a non-linear path from any opening to the atmosphere.
The only possible exceptions to this might be the tunnel or
recess (78 in Fig. 3) at the trailing edge of the cutting
blade 246, or the slot 538 surrounding the drive shaft 504.
In the case of the recess, the spacing between the cutting
blade 246 and the adjacent portions of the slot in the skid
plate 442 are sufficiently small, and the cutting blade 446 is
just at the surface of the concrete 430, such that the noise
escaping the opening does not offset the substantial
reductions in noise from the remaining enclosure. 1In the case
of the slot 538 around the drive shaft 504, the sound escaping
is directed toward the motor and into the saw, so that it does
not directly emanate to the atmosphere. Here Eoo, thg noise
escaping the opening does not offset the substantial
reductions in noise from the remaining enclosure. o f
course, as the cutting blade 446 i§ disengaged from the
surface there will come a point at which the moveable shields
are disengaged from the concrete surface such that noise from
the cutting blade 446 escapes. A'similar occurrence can take
place if the cutting blade 446 is rotating as the blade is
lowered against the concrete surface and before the moveable
shields engage the concrete surface to enclose the cutting
blade. Once engaged, however, the enclosure of the non-
engaged portions of the cutting blade 446 serves to reduce the
sound from the cutting of the concrete.

The overall construction, mounting and operation of the
floating skid plate 242 is analogous to skid plate 42, and



sufficient to surround at |east the | eading edge of the cuttlng

131. Advantageously, the slot 68 surrounds a substanti al Iengg

cutting blade 46 in contact with the concrete surface 30, a hwd
extends along the entire | ength of the bl ade 46 passing thr ﬂ

pl ate 42. However, once again, because of cutting b

| per fections and nnvenent of the blade 46 relative to the skid plate 42 a

t ol erance wherein the slot 68 extends on qug_end no nore than .25 inch
(.64 cm further than the cutting blade is acceptable. This .25 (.64 cm
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enbodi nent of ahromrtdtings dhad204h6r isucething, the side guards 530a,b rest
upon and slide over the surface of the concrete 430. Because
the side guards 530a,b are vertically movable with respect to
the housing 496, movement of the housing 496 relative to the
skid plate 442 does not affect the ability of the guards 496
to effectively enclose the sides of the cutting blade 446.
Further, because the front and rear guards 482 are mounted on
the supports 477, which are in turn connected to the members
484 which connect the skid plate 442 -resiliently to the
housing 496, the front and rear guards 482 move to the skid
plate 442. This allows the structure which encloses the
portion of the cutting blade 446 below the housing 496 to
completely enclose the cutting blade 446 even when the skid
plate 442 is moving in relation to the saw 420. 1In this
manner, the sound created during cutfing is always completely
trapped by the enclosure, protecting the user and reducing the
emitted noise. _

It is believed that noise reductions of at least 10
decibels, as perceived by the operator of the saw, and
preferably- of substantially more, can be achieved with this
movable enclosure. In addition to reducing the noise which
the operator of the saw must tolerate, the disruption to
surrounding_persons is substantia11y~réauqed. This sound
reduction is especially important when cutting in areas, such
as residential neighborhoods, where cutting late at night or

- early in the morhing is prohibited because it would disturb
the people in the surrounding areas. .

It will be understood that the above described
arrangements of apparatus and the methods therefrom are merely
illustrative of applications of the principles of this
invention and many other embodiments and modifications may be
made without departing from the spirit and scope of the
invention.



groove 238 in a concrete surface 230. This saw 220 is al so designed to be
| i ght wei ght, and advant ageously uses a cutting bl ade246-with dianeters of
8-14 inches (20 - 35 cm), although snaller blades of 4 - 6 inches in

dianeter (10 - 15 cm) as used on many current wet cuﬂiﬂﬂﬂtmﬁ“ lageds o be

used. Current water |ubricated concrete cutting saws of ng

bf ades of about 24 inches (61 cn) in dianeter. Such bl used
on a saw 220 as generally descri bed hereﬂéyg- i f suitable adjustnents were
made to the various conponents given the disclosure herein. Preferably,
however, a byagde 246cmhidrs Hganeter of about 10 inches (25 cm) is used. In
gener al , the,concieteugam%Zgo gs co risgg o% a nntor.% 2_mounted. on_a
frame 224 drivingta cuft PHg%oPARES2285RRPLY BR% eRB% YHFBUBNC]NSkPESpFaYe
242. The notbav2pag asrptetind cutthngf bidade2witht aglpafiingj guttingf edge of
the | ongitudyRabncertsra er&szxzé“itrv-a EBRCHBEL! s¥rfad@Yad &N Waked sbokeht i Ng

or wel di ng |gvgg %Qg ;nggcg' éomngE{EGPr 222 is the power

a skid plate;

a first mounting portion on the skid plate
configured to be releasably fastened to the concrete saw’
so that the skid plate can be replaced periodically;

a flat support portion having a slot through which
the cutting blade extends during cutting, the support
portion depending from the first mounting portion such
that during cutting, the support portion supports the
surface of the concrete adjacent to at least the leading
cutting edge of the blade so as to inhibit raveling of
the edges of a groove cut by the rotating blade as the
blade moves across a portion of the surface of the
concrete during cutting. _

2. A skid plate assembly as defined in Claim 1, wherein
the slot has a sﬁbstantially uniform width adjacent to at
least the cutting edge of the blade during cutting which width
is between 1.0 to 1.25 times the thickness of the support
portion which is adjacent the cutting edge of the blade during
cutting. '

3. A skid plate assembly as defined in Claim 1, wherein
the skid plate further comprises a sgcond mounting portion
connected to the support portion ;nd ‘configured to be
releasably fastened to the concrete saw so that the skid plate
can be replaced periodically.

4. A skid plate assembly as defined in Claim 1, wherein
the slot has closed leading and trailing ends which terminate
in the skid plate, and wherein the slot has a width between
.118 and .13 inch adjacent the cutting edge of the blade
during cutting, and wherein the support portion adjacent the
cutting edge of the blade during cutting has a thickness of
about .1 inch.

5. A skid plate assembly as defined in any one of
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soufce which_rotates the cutting blade 246 and drives the other conponents
of the saw 220. Thi s notor—222-nmay be of any type. A9 h.p. Brigs &
Stratton gasolThBShé¥PHARABeen}RY) g a maxi nrum speed of 3600 r.p.m, is believed

sui table. The may be nonitored by a tachoneter 395 which is
nmount ed on a CZE"MWHI 4 and the speed may be varied renotely by
using a throttl nnected to the notor 222 and the control pane
234. The notor 222 may be renptely started by engaging a manual choke 387
connected to the nmotor 222 and by turning aeirgnition key sw tch 389 which
Is electrically _caonnected to the notor 222, as would be apparent to one

skilled in the@fims An3inihesesp theyimlozods el sybspentiidddyt unifidrmavedth
that the notor a2l eixtehdNifds, aadisBandd® Wnh 6 Q{or%%%ﬁsbeoekﬁciéﬁgél llxg,}f

i ngli i ' he nunber 0
hour's that  t he s a 9BsEks o rg b, THANS R Filrepsnoshsmystet
el ectrical ly poWEiag sigtdashected to the notor 222, as

6. A skid plate assembly as defined in Claim 1, further
comprising a rotatable connection adjacent each end of the
skid plate to fasten the skid plate to the saw, the rotatable
connection orientated. so that each connection allows rotation
of the skid plate about an axis substantially parallel to the
first axis about which the cufting blade rotates during
cutting in order to allow the support portion to support the
concrete surface during cutting. _

7. A skid plate assembly as defined in Claim 6, wherein
each of the rotatable connections comprise a yoke having a
generally U shape formed by a first and second yoke member,
the yoke members each having a coaxial apertures through which
a fastener ‘can be inserted to fasten the skid plate to the
saw. '

8. A skid plate assembly as defined in Claim 7, wherein
the apertures in one yoke comprises a circular hole, and the
aperture in the other yoke comprises a slot.

9. A skid plate assembly as defined in Claim 6, wherein
one of the rotatable connections is configured to permit the
skid plate to translate generally along the length of the skid
plate as well as rotate.

10. A skid plate assembly as défined in Claim 3, further
comprising a load bearing member communicating with the first
and . second mounting portions to urge them to assume a
predetermined position relative to one another.

11. A skid plate assembly as defined in Claim 1, wherein
the support portion is bowed in a direction that would be
toward the concrete surface to be cut if the skid plate were
installgd on a saw, but before the skid plate is placed in
contact with the concrete surface for cutting.

12. A skid plate assembly as defined in Claim 1, wherein
the support portion is bowed in a direction that would be away
from the concrete surface if the skid plate were installed on
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;28- woul d be apparent to one skilled in the art. The frame 224 is a
support structure having two main portions: a | ower . :
cenprising a plate 223 connecting two beans 225, and Skﬁ?§w§%§s3

228, 4hi "

extend upwards fromthe | ower support surface 226. The
surface 226 conprises mainly the rectangular plate 223 \ﬂﬁﬁ wn }t ed
t0 the rectangul ar beam 225 on each side. The plate 223/ a
such as steel or alum num The netal beans 225 are nounted to.the bottom
of each side of the plate 223 and depend dR&inwards. The si des 228i 2?9
conprise two ge a akle ' ' venrt i . rQm
' opggsi te si deg (%?(”t hé}él g\%r Hgu%%g#?ﬁgu%ég?wuﬁr%f}?&?’hfz%%lé%é)lr?g-x? be
nmade from st edf, PARGRANLM EPNBREAR ViEh dhe FRAGISHE sHrifasenfior swHtdng.
other saw 220 strugBures. skid plate assembly as defined in Claim 10,

wherein the load bearing member deforms the support portion

when the skid plate is not resting against a surface for
cutting, and wherein the support portion is substantially flat
when the skid plate is installed on a saw and used to cut
concrete. . '

14. A skid plate assembly as defined in Claim 12,
wherein the load bearing member causes the relative position
of the first and second mounting portions to move toward one
another so that the support portion deforms toward the surface
to be cut when the skid plate is installed on a saw and before
the support portion contacts the surface to be cut.

15. A skid plate assembly as defined in Claim 12,
wherein the deformation of the support portion causes the
middle of the support portion to extend away from the surface
to be cut when the skid plate is installed on a saw and before
the support portion contacts the surface to.be cut.

16. A skid plate assembly as defined in Claim 1, further
comprising means for urging the support portion into a
substantially flat position adjacent a sufficient portion of
the cutting blade to inhibit raveling of the edges of the
groove cut by the blade.

17. A concrete saw having a rotating cutting blade with
a leading cutting edge to cut grooves in a concrete surface as
the saw is moved over the surface, coﬁprising:

a rotating cutting blade driven by a motor, both of
which are mounted on a frame; .

at least a wheel connected to the frame to movably
support the saw on the surface to be cut;

a ‘skid piate depending from the saw to support the
concrete surface aajacent the cutting blade during
cutting, the skid plate containing a slot through which
the rotating cutting blade extends to cut the concrete,
the skid plate being movably mounted relative to the saw
and resiliently urged toward the concrete surface so that

T




A nmetal face plate 227 connects the sides 228, 229 at W@t—
front of the saws 20. A headlight 377 is nmounted in a rectangular cu

in the face plate 227 for illuninating the concrete surfh 8w33ﬁsBﬁm

the saw 220. A side light 378 nay be nounted in the side

t he point where the cutting blade 246 is nounted in orde ‘Jm\lﬂw the
area about the groove 238 being cut. Both of the lights 377,

connected by wires to a switch 399 and powered by a battery 405. The top of
the two sides 228, 229 are connected by a Hobd 382 which is hinged to the

[[ont of e 1 rame 288 sidhe Saath sk LW Rl alalie aoout e Loont o

t he saw 220 and extends SO0 a COVer
bet ween the sides 22%rfacegalongha mweym iof (vhef emai:tl:gngmﬂrade

frommetal, but coutd hhiwile Favlihgwrakhe eﬁ%if-%%e nqufE‘c@% 2t t‘ﬂe o
220" n 8?32?"[‘032?0%5‘“ et SRS She st Bl R lep detf 3 coHF 0
the concrete surface during cutting.

18. A saw as defined in Claim 17, further comprising a
transmission in communication with the motor, at least said
wheel propelling the saw across the concrete surface during
cutting.

19. A saw as defined in cClaim 17 or 18, further
comprising:

means for sensing the movement of the skid plate
relative to position of the cutting blade and providing
an electrical signal responsive to the relative position.

20. A saw as defined in Claim 17, further comprising:

a rolling support movably mounted to the saw so that
it may be resiliently urged against the concrete surface
with a predetermined force during cutting to help

stabilize the saw. .

21. A saw as defined in Claim 17, further comprising a
load bearing member communicating with opposite ends of the
skid plate to urge them to assume a predetermined position
relative to one another.

22. A saw as defined in Claim 17, comprising two wheels
connected to the frame to movably support the saw on the
surface to be cut, said two wheels being connected by a common
axle, and wherein the center of gravity of the saw is
substantially balanced about the axle, but slightly offéet
therefrom along the longitudinal axis of the saw by an amount
sufficient to exert a predetermined force on the cutting blade
to urge the blade into the concrete.

23. A saw as defined in Claim 17, wherein the center of
gravity of the saw is offset so that the force urging the
cutting blade toward the concrete is about 4 pounds when the
nominal cutting depth of the cut groove is 1.1875%5 inches.

24. A saw as defined in Claim 17, wherein the center of
gravity of the saw is offset by an amount which results in the
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A linear actuator 384 (FIG 13) is attached to the frqpt of t he 4
and the side (FIG 12) 229 to open and close the hood eet'HagEeeﬁlﬁg ator

384 is electrically powered, and is activated by engagl Wogl e
388 which is connected -29- to the actuator by elec woul d
be obvious to one skilled in the art. A cover 385 is pivota d to

the sides 228, 229 at the rear end of the saw 220. The cover 385 |s a th[n
plate of netal which extends fromthe bottom of the sides 228, 229 nearest
the concrete, upwards to a control panel 234, which is described bel ow. The

si des 228, 229k1@0pﬂa632exéﬁﬂlﬁ@V@r B SrAthe! @ohaEBL8NsREEL QSULE ggo‘“
the frame 224 g?$ but he Si e faC|n the surface of the concrete
I'n

As |IIustrate% Cfaﬁi 19 1€ %95 GRSt PYhi get greater than °né'

pound per square 1nch for that portion of the skid plate in
contact with theé concrete surface during cutting.

. 25. A saw as'defined in Claim 17, wherein the skid plate
is defined as in any one of Claims 1-16.

26. A saw as defined in any of Claims 17-25, including
means for measuring the.length of concrete cut with said saw.

27. The saw as defined in Claim 26, including means for
displaying the length of concrete cut with said saw.

28. A method of supporting a skid plate for a concrete
saw which cuts grooves in a concrete ‘surface with a rotating
cutting blade which rotates about a first axis as the saw
traverses a portion of the surface to cut the groove,
comprising the steps of:

depending a support portion of a skid plate from the
saw a distance sufficient to support the concrete surface
adjacent the groove during cutting to inhibit raveling;

forming a slot in the depending support portion
through which the cutting blade extends during cutting,
the slot being configured relative to the cutting blade
to inhibit raveling of the groove;

rotatably mounting each end of the skid plate to the
saw to allow rotation of the skid plate about an aXxis
substantially parallel to the first axis about which the
cutting blade rotates during cutting in order to_ailow
the support portion to move during cutting in order to
inhibit raveling.

29. A method as defined in Claim 28, comprising the
further step of slidably connecting one end of the skid plate
to the saw to permit that end of the skid plate to translate
along an axis along the length of the skid plate as well as
rotate.

30. An apparatus for use with a concrete cutting saw
having a concrete cutting blade which has an engaging portion
below a concrete surface during cutting and which has a non-
engaged portion above the concrete surface during cutting of

_—
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being cut. The alignnment guide 370 conprises a |ong cplu

feet (1.2 m long which is nounted pivotably to the side

220. The alignnent guide 370 has a roller sight 372 nount

end. An actuator 376 is nounted to the pivot of the allgnnent QU|de 370
on the inside of the side 229 to provide powered rotation of the guide into
a use or non-use position. This actuator 37fgsis electrically powered and is
controlled froma toggle 396 nounted in the control panel 234 and which is
connected to thaiacbuababt&76cbmpeheehgkc Wi ri.ng, as moglddbe ?brhous ;o
one skilled in the ar st e yt si 0 e Sj

229 to the rear of ?hteflflé\}:otﬂéllztt St a[r{:ﬁli% d} elcﬁ)“ﬁ ft tEHRRt
travel of the Hergdon °fTﬁél§onPFOBngaged Egntignc@ﬁn%%I@dGcht¢@es¢uk51ng

228, 229 near bhad@eaurqrgt&?tgawgzgg sthecgﬁefé?é Fanel 2?4dconp[Lses an
encl osure containin ur.a contr.o i ncl udi n e
manual choke 387, %e ﬁ§88da§#ﬁ§?5‘r‘r$ég%§aé8paf"ﬁéarlzﬁl gPghoSing a second

portlon of said non-engaged portion of said concrete cutting

370 is nDunted-to the outside of the side 229 on which t oove 238 |sedl

blade during cutting of said concrete, said first and second
portions being sized relative to one another and cooperéting
with one another and with said concrete cutting saw so as to
enclose substantially all of said.non-engaged portion of said
cutting blade to deaden the sound made by said cutting blade
during cutting, said first and second enclosing structures
being moveable relative to one another during cutting so as to
cooperate with said concrete surface to substantially enclose
said non-engaged and engaged portions of said cutting blade as
said cutting blade moves relative to the concrete surface
during cutting.

31. An apparatus as defined in Claim 30, wherein said
second structure comprises two sheets on opposite sides of,
but substantially parallel to, sides of said concrete cutting
blade, and wherein at least one of said sheets has a first
edge movably mounted to said first structure and an opposing
second edge to contact said concrete surface during. cutting.

32. .An apparatus as defined in Claim 30, wherein a
sufficient portion of said cutting blade is enclosed by
structure sufficient to reduce the noise received. by an
operator of said saw by at least 10 decibels.

33. A method for cutting concrete with a saw having a
concrete cutting blade which has an engaging portion below a
concrete surface during cutting and which has a non-engaged
portion above the concrete surface during cutting of said
concrete, comprising the steps of:

at least partially enclosing a first portion of said non-
engaged portion of said concrete cutting blade in a first
structure duriﬁg cutting of said concrete;

enclosing the remainder of said non-engaged portion of
said concrete cutting blade in a second structure so as to

-
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key switch 389, the indicator light 390, a clock on/off switch 391, a clock
392, the hour neter 393, an anpere neter 394, the tachoneter 395, the guide

arm actuator toggle 396, the throttle cable 397, a gear T} B eplacad
headl i ght switch 399, a control panel actuator toggle 40 j of
wheel s actuator and drive toggle 401, a full depth cut Ii ve
| hdi cator |ight 403, and a transm ssion actuator toggle 404 (FIG 18). The

control panel 234 is pivotably connected to the saw -30- 220 by pins 237
whi ch pass through sides of the control p&% 234 into the saw sides 228,

229, (F1 G 10 suilent €00 (08 AOUAE nBB0BLo 70 R OUIoRE ot g Lige 02T
renot el y pi vdtiaie dumiagengiing 08%4i slopsreteatt \degasimey sle sound made
by said cutting blade during cutting;
mounting one of said structures so that it can move
relative to the cutting blade to maintain said substantial
enclosure of the non-engaged portion during cutting of saiaq
concrete when said cutting blade moves relative to saié
concrete surface. .
34. A method as defined in_Claim 33, wherein said
enclosing steps reduce the noise received by an operator of
the saw by at least 10 decibels.
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and is activated by a two way toggle 400 on the control panel 234 which is
connected to the actuator 239 by electric wring. Handl es 254a, b are
mount ed on each side of the control panel 234 at its rear side (FIG 13).
The handl es 254a, b conprise cylindrical grips which extend fromthe
control panel 234. The handl e 254a ontgyeside of the saw 220 on which the
gfoove 238 is being cut may be rotated or twisted so as to actuate a cable.
A squeeze grip 256, akin to a notorcycle hand clutch, is attached to the

ot her handl e 254b. The grip 256 can g@gmeed agai nst the handl e 254b so as
to pull an actuator 249 cable attached thereto. A first set of wheels 240
Is attached to the concrete saw 220 near the location of the center of
gravity of the saw 224 along the longitudinal axis, but slightly offset
towards the rear HMETHODI ANDGQAPPARATUShPORACUZTINGTWBT| CONCRB®ENal axis of
the saw 220 is generally parallel to the groove 238. A transverse axis
Is substantially perpendicular to the |ongitudinal axis and

substantially parallel to the concrete . .
A concrete cutting saw is provided for the cutting of

gfooves in the surface of wet concrete and comprises a motor
driven rotating cutting blade (46) mounted on a support
structure (96) is supported by wheels (40), and has a skid plate
(42) with a slot (68) through which the rotating Eutting blade
passes. The cutting blade is mounted with a sound deadening
blade housing (496). The skid plate is movably attached to the
saw and resiliently urged against the concrete during cutting.
The skid plate is constrained into albowed configuration so that
it is substantially flat during cutting. A variable speed
transmission (346) is drivingly connected to the wheels. A
sensor (285) detects the relative position of the skid.plate and
the cutting blade which cooperates with the variable speed
transmission to slow down or speed up the saw. A distance

counter measures and displays the saw travel distance.

FIG. 16



surface 230. The first set of wheels 240 is connected to a transverse axle
244 whi ch passes through, and is rotatably nounted to, the beans 225 of the
frame 224. The axle 244 is substantially parallel to the transverse axis,

wi th each of the wheels 240 being adjacent a side 228, 229 to provide a

‘Wi dely spaced support for the saw 220. The axle 244 is | ocated about 18
I hches (46 cn) rear of the shaft on which the cutting blade 246 is nounted,
as is described | ater. The first set of wheels 240 is | ocated between the

sides 228, 229 of the frane 224, and prefesably both wheels track to one
side of the groove 238 being cut. Each of the wheels in the first set of
wheel s 240 preferably has a snooth tread pneunmatic tire 10 inches (25.4 cm
in diameter and 4 inches (10.2 cm in contact width, thus - 31-

FIG. /




providing a wide contact area with the concrete 230. Ideally the wheels 240
are advant ageously sized so that they do not unacceptably deformthe
concrete even when the saw 220 is used to cut wet concrete. Advantageously
the wheels are selected so that the saw 220 does not permanently mark the
concrete surface 230 with indentations greater than 1/16 inch in depth in
road pavi ng applications, although in residential or conmercial
applications any visibly perceptible deformation is undesirable and often
acceptabl e, when used to cut concrete ha¢¥fifg a hardness such that a steel
rod wei ghi ng about 5.75 pounds, having a dianeter of 1.125 inches, when

dropped froma hei ght of about 24 inche t he rface of the concrete
makes an indentation of about 1/32 of ar j 0 with a flat end of
the rod, although when cutting c@gq{ete rtain residential or
commerci al applications any visibl e\de of the concrete surface is
undesirable. |If the saw 220 is used der concrete, the wheels may
be smal | er and harder as the harder c | ess prone to
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damage than the wet concrete. The first set of wheels 240 may be of other
sizes and configurations which will not irreparably mar the surface of the
concrete 230 when the saw 220 is used to cut wet concrete, as described in
U S. Patent No. 4,869,201. Snmaller wheels nay be used, but then the
concrete must be harder before the saw 220 can be used. A second set of
wheel s 241 is connected to the frame 224 near the front or |eading edge of

t he saw 220, and | ocated on the opposite_side of the center of gravity of
the saw 220 as the first set of wheels 24819The second set of wheels 241 is
rubber, 5 inches (12.7 cn) in dianeter, and about 2

i nches (5.1 cm wi de. The second set of wheels 241, like the first set of
wheel s 240 is | ocated on one side of the groove 238 being cut. Referring to
the second set of wheels 241 is nounted on a transversely oriented

preferably made of

FIG 13,
axl e 248. The axle 248 passes through one end of a rotatable nenber 250.
The :
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rotatable nmenber 250 is rotatably connected at its other end -32- to the
frame 224 with pins 251. An actuator 252 is connected to the franme 224 at
one end, and extends to connect to the rotatable menber 251 at its other
end. The actuator 252 has a spring 253 mounted on it which pushes agai nst

t he rotatabl e nenber 250. An el ectrical wwre (not shown) connects the
actuator 252 with the actuator toggle 401 on the control panel 234.
Activation of actuator 252 allows the wheels 241 to be rotated into contact
with the concrete surface 230. A skid pl 4/&9242 is attached to side 229 of
the frame 224 a sufficient distance away fromthe position of the first and
second set of wheels 240, 241 so that the groove 238 is not overridden or
damaged by the wheel s 240. The skid plate 242 is designed, constructed and
operates like the prior skid

/14




plate 42, and a detailed description will not be repeated for common parts
and operation. The skid plate 242 is designed to snoothly contact the
surface of the concrete 230 and is therefore of sufficient width and | ength
so as not to drag into the concrete surface 230. Referring to FIG 16, the
skid plate 242 has a m ddle portion 260 which contacts the surface of the
concrete 230 when the groove 238 is being cut. The skid plate 242 al so has
a |l eading edge 262 and a trailing edge 264, as well as ends 266 which are
flat and which extends away fromthe mi de8ft portion 260. The ends 266 of

the skid plate 242 are offset vertically géfyigfnc away fromthe surface
/4 2

of the concrete 230, so at the mddle p depends fromthe saw
220 a di stance sufficien o0 contact the concrete surface 230 in order to
support the concrete su duBbng cutting and inhibit ravelling of the

concrete surface S ReRp, t he groove 238. Referring to FIG 16, the
skid plate 242
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which allows the cutting blade 246 to pass through the skid plate 242 into
the surface of the concrete 230. This slot 268 is |ocated along a

| ongi tudi nal axis of the skid plate 242, which axis is generally parall el
to the longitudinal axis of -the saw 220. The sl ot 268 has a | eading end
272 which is closed and term nates near the | eading edge 262 of the skid
-33- plate 242. The slot 268 also has a trailing end 274 which is al so
closed and term nates near the trailing edge 264 of the skid plate 242. At
a point near the trailing end 274 of the &/i1® 268, a recess (not shown),
anal ogous to recess 78 of skid plate 42 (FIG 3), extends into the bottom
surface of the skid plate 242. ldeally, the saw 220 is supported on the
concrete surface 231 by the first set of wheels 240 and the second set of

FIG. 8



wheel s 241. When the saw 220 is being used to cut the groove 238 in the
concrete surface 230, the second set of wheels 241 are in a retracted
position. This position corresponds to the actuator 252 being fully
retracted. Advantageously, the second set of wheels 241 are only partially
retracted by the actuator 252 so that they still support and stabilize the
saw 220 during cutting. The wheels 241 are retracted sufficiently so that
only the spring 253 urges the wheels 241 into contact with the concrete
230. The spring 253 linits the force whi cR/#Re wheel s 241 can exert on the
concrete surface 230, while still making the saw 220 nore stable. I n one
enbodi nent partially tested, a spring 253 resiliently exerting the second
set of wheels 241 against the concrete surface 230 with a force of about 10
pounds was believed suitable for cutting wet concrete with a 4 pound force
on the bl ade 246 and about 19 pounds downward force on the skid plate 242.
Varying forces.fromspring 253 may be used dependi ng on the hardness of the
concrete 230, the :




specific location of the center of gravity of the saw 220, and the specific
forces exerted by the cutting blade 246 and skid plate 242 on the concrete
280. The second set of wheels 241 is fully engaged with the concrete 230
primarily during non-cutting or non-operation periods, as for exanple,
when it is desired to roll the cutting saw 220 to and from various sl abs of
concrete, for unloading or |oading the concrete saw, when the concrete saw
i s being maneuvered on a slab of concret 19 align the saw for cutting the
groove 238, or when it is desired to cha ée the cutting blade 246 or the
skid plate 242. In such a case, the -34- second set of wheels 241 are
ext ended downward by the actuator 252. The operator engages a swtch on the
control panel 234 to engage the actuator 252 which pushes the rotatable
menber
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250, and thus the axle 248 and second set of wheels 241, downward and away
fromthe frame 224 but toward the concrete surface 230. Referring to FIG
23, a distance counter 560 is nounted to the frane 224 of the saw 220 in
between the first set of wheels 240 and the second set of wheels 241 (see
FIG 24). Preferably, the counter 560 conprises a small wheel 562, about

3. 75 inches in diameter, nounted on a bar or columm 564. One end of the bar
564 is pivotally nounted to the saw 220 i 9%pin and hol e arrangenent. A
stop 566, such as a bar or pin, is locatet oh the frame 224 to limt the
travel of the counter 560. Preferably, the stop 566 is |ocated bel ow the
point of attachnment of the bar 564 to the frame 224, to limt the novenent
of the bar 564 and wheel 562 tomafgﬁé?ﬁ concrete 230. Thus, when the
cutting blade 446 is di sepggged e gopcrete by lifting up the front
end of the saw 220, the Bar<5&&ang g€l 562 are also |ifieghup and

di sengaged fromthg concrete NNY 566 prevents thi/bé} 564 from
pi voting the !Qg! \\\\\\ N




wheel 562 sufficiently to maintain contact with the concrete 430. Thus,
when t he second set of wheels 241 are engaged with the concrete surface
230, and the cutting blade 246 is lifted out of the concrete, the wheel 562
of the counter 560 no | onger touches the surface of the concrete 230.
Conversely, when the saw 220 is | owered such that the cutting blade 246 is
cutting the concrete surface 230, the wheel 562 of the counter 560 contacts
the concrete surface as well. The counterg/A60 further conprises a pin 572

| ocated near the outer circunference of the wheel 562 and protruding from

t he wheel 562 parallel to its axis of rotation. A sensor 570 is nounted on
the bar 564. The sensor 570 is sensitive to the passage of the pin in front
of it during each revolution of the wheel 562. This sensor 570 is
preferably an Omon Corporation TLE-X2Cl proximty swtch. The sensor 570
is connected with wiring to a counter display (not shown), which |
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-35- may be |located on the control panel 234. Preferably, the counter is
an Onron Corporation nodel H/EC, which is electrically self-powered.
As the wheel 562 and pin 572 rotate, the counter 560 counts the nunber of
revol utions, and keeps track of the linear distance traveled in feet when
the saw 220 is cutting concrete. It is noted that when using a sensor 270
of the type described above, if three pins 572 are placed on the wheel 562,
the counter 560 will keep track of the lipggrg di stance traveled in neters.
As mounted, the counter 560 thus displays to the saw user the distance
travel ed (whether in feet or neters) when the saw 220 is in the cutfiduy
position, so that the approxi mate bl ade wear and use of the saw Z2@F4#86 be

nonitored. Referring to FIG 16¢aaﬁg€51d pl at &2#2 i s nount ed =

its ends 266 to a shaft 284 which is nnected tlo a_punti ng

t he skid plat§/27z; zEf mount i ng
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menber 286 is rotatably connected to the ends 266 of the skid plate 242.
These nenber 286 are illustrated as being U shaped, and are nounted to the
skid plate 242. The nmounting nmenbers 286 have flat sides 293 with holes 290
passi ng through themto accommbdate pins 292 for securing the flat sides
294 of the shafts 284 to the nounting nenbers 286 to allow for rotation

bet ween the shafts 284 and the skid plate 242. The pins 292 are renovabl e
to allow the skid plate 242 to be easily renoved or attached.

Advant ageously, one of the two nenbers 2868 /Has the hol e 290 shaped in the
formof a longifydinal slot 291 in which the pin 292 may slide generally

parallel to th 'q;jé;e 242 to permt the skid plate 242 to nove
| aterally to conpensate for the distance change s#gn the ends of the skid
pl ate 242 nove vertically relative to one a . Load bearing nenbers 328

are | ocated one on each side of the cutting ade 246 and connect opposite
ends 266 of skid plate 242. The | oad bearin ”Eﬁﬁ? 328 are in tension, so

F24




that they pull the ends 266 towards one another and slightly bow the m ddle
portion 260 away fromthe saw 220 and toward -36- A support 277 is
nounted to each of the shafts 284 just above their connection with the
nmounting nenbers 286. The supports 277 are primarily rectangul ar plates
whi ch have a bore therein for accepting the shafts 284, and as illustrated
conprise two pieces which are connected by a bolt. It is possible,

however to attach the supports 277 to thqsyhafts 284 by other nethods, such
as wel ding. A cam bl ock 279 connects the ends of the supports 277. The cam
bl ock 279 resenbles a cross on its side. The long thin part of the cam

bl ock 279 connects the supports 277, while a cross piece wwth a cam 281

| ocated thereon is | ocated in between and is nounted parallel to the |ong
portion of the
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cam bl ock. The cam 281 is el ongated and has various bunps or positions

| ocated along it. The exact shape of the cam 281 is determ ned by the speed
sensi ng devise which is used to control the speed of the saw 220, as wil|
be fully described below As illustrated in FIG 16 & 22, a nounting
bracket 283 extends fromthe side of the blade housing 296 facing the saw
220. The bracket 283 is L shaped, and is attached to the bl ade housing 296
so that it extends slightly outward towardyqishe concrete saw 220 and then
downward towards the concrete surface 23Q. The bracket 283 is nounted to

t he bl ade housing 296 about half é' en =ant of the bl ade hgg;&ng
296 and the center of £ ousi n wel di n SCrews, or i ke

mcroswitch 285 is attaghed t e\ bracket 283 ne&¥/t he om pi ddl e of
the bracket so that mper—rgtafljve enen batmagﬂ tq§;§§id | ate 242 (to
which the camis 28 ggﬁg;ﬁgg& d)L#and t hé b|ade 24& hous\ng 296 (to

which the mcroswt gages the

ponnect ed) , tlhel m swrt ctr 2
ool 5P N 2By
397 59/

256
20 5,/—? _ @"3.92
399 2 ' @593

402
400

207 403 @394

-7 4
2540 J95

FIG. I8

304
F70

a oo odl
5 00 00

FIG. I9



cam 281 in various positions. The mcroswitch 285 is of the type which has
an extending roller or pin which acts to engage or di sengage the swtch 285
dependi ng on the extension position of the roller. The switch 285 has three
positions: when the roller is fully conpressed agai nst the switch the
switch transmts a positive voltage; when the roller is half way extended
fromthe switch, the -37- switch transmts a negative vol tage; and when
the roller is fully extended fromthe swytghgthe switch transmts no

vol tage. The switch 285 as shown, has a threaded area-which allows it to be
pl aced in the bracket 238 through correspondi ngly.threaded hol es. The

switch 285 may, of course, bgfﬁﬁg;tgﬂ?ﬂn any variety of other
The switch 285 _extends towardd t ca | ock 279 and t he

267 240

285 J635 J60
i w

W2
346 240
: 332
P 296 é '
BRI 306
J06-1T v | __ (I
B -1
Q F 7
B 370
; O 334
283
1

2E87a

2E4 —
266\ E;lﬂ

42 N -
\.- I I




the switch 285 contacts the cross portion of the camblock so as to engage

the cam 281 in various positions upon relative novenent between the bl ade
246 and the skid plate 242. Referring to FIG 16, the shafts 284 have

second ends which extend into a rectangul ar bl ade housing 296 which is

fastened to the saw 220 so as to enclose a portion of blade 246. The bl ade
housi ng 296 has bores 298 aligned to accept t8dShafts 284 which support
the skid plate 242. Theqbl ade housi ng 296 further
hol | ow section 300 in ﬁ%

has a sem -circul ar
ich thegrotating cutting blade 246 is accepted. A
renovabl e plate 302 is®atiz heQQ
access to one side of t dde

to the bl ade housing 296 to all ow conplete
246. The bl ade housi ng 296 and pl ate 302
provide a safety shield tyg otect the user fromflying particles dislodged
by the cutting bl ade 246._yﬂ$ bores 298 extend vertiaglly through the bl ade
housi ng 296 and are Iocatj;?~ the opposite ends of"the generally
rectangul ar housing, on Q#ppsi P&~ends of the circul or hol | ow
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section 300. These bores 298 are of a slightly larger dianeter than the
shaft 284, so as to slidable accommbdate the shafts 284 therein. Guards 282
depend fromthe supports 277 towards the skid plate 242. The guards 282
are wi de enough in dinmension so that renoved concrete which is dislodged
f'rom t he cutting blade 246 and thrown there romis stopped by the guards
282. Referring to FIG 1c, a slot 316 is located along a portion of the

| engt h of each shaft 284. A rod 314 has one end fastened to the bl ade
housing 296, with the other end passing LY Péhgh a bore 312 in the bl ade
housing 296 and into the slot 316 in the shaft. The rod 314 and sl ot
316 -38- arrangenent novably connects the shafts 284 in the bores 298 so
that the shafts 284, and the attached skid plate 242 may
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not come free fromthe blade housing 296. The rod 314 and slot 316
arrangenent novably connects the shafts 284 in the bores 298 so that the
shafts 284, and the attached skid plate 242 may not cone free fromthe

bl ade housing 296. A spring 320 is positioned inside of each bore 312 which
ﬁbuses the shafts 284. The springs 320 rest on a smaller cylindrical top
end 322 of each shaft 284. An adj ustnment screw 324 is positioned above
the spring 320 in each bore 298 at a point, K near the top of the bl ade
housi ng 296, thus sandwi ching the spring &g® nst at the top end 322 of the
shaft 284. The springs 320 are preferably coil springs with a spring rate
of about 4-5 pounds/inch when cutting wet concrete. Greater spring
rates may be used for harder concrete, as the indentation of the skid
plate 242 into the concrete surface 230 is not of as nuch concern with
harder concrete. The springs 320 are conpressed into the bore 312 with the
adj ust ment screw 324. The adjustnment screw 324 may be advanced into the
bore 298 to conpress the spring 320 524

442" 455 48
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agai nst the shaft 284 and resiliently urge the shaft downwards towards the
surface of the concrete 230. The conpression of each of the springs 320
bet ween the top end 322 of the shaft 284 and the adjustnent screw 324
resiliently urges the shafts 284 towards the surface of the concrete 230.
The shafts 284 thus correspondingly force the skid plate 242 towards the
surface of the concrete. This is necessary to aid in pressing the skid
pl ate 242 agai nst the concrete surfacei2B8@ with a predeterm ned force.
Except for the cam 281 and microswi tch 285, the overall construction,
mounting and operation of the floatingcskid plate 242 is anal ogous to skid
plate 42, and will not be repeated. As strateP¥n FIG 12, the bl ade
SNt

housi ng 296 is Etded‘%t he | ower 4 pel ng Side 229 of the frame 224 at
its front righfﬁz C r. Adpade (drive 3Q4 passes through the
si de of the bl ade housing 296 @Ezbe~ the frank




" -3%. 224. The shaft_ 304 is thus nounted perpend

and’ t hus -t he groove 238 being cut. The shaft

sufficient distance fromthe side of the renovaplmm

cufting bl ade 246 ahd a | ocking nut 306 may be
cutting blade 46 is thus nounted perpendi cul ar
cut the groove 238. As illustrated in FIGS. 19

- the drive shaft 304 parallel to the Iength of tih
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allows the user to |ock the_dgmn_sjzgiugn_abwm the | ocking nut 306
with a wench soie sGlidrdtibrPrad8ted6t628elces for cutting grooves in

concrete. More particularly, this invention relates to

'concrete groove cutters which travel along the surface of wet

or green concrete and use a rotatlng cutting blade to cut a
groove into the- surface of the concrete.
Concrete, when poured, is normally viscous, and thus

flows and spreads to fill the area it is poured into. Once

poured, the concrete will begin to harden in a curing process,
until it reaches its typical rock hard state. Between the
time the concrete is poured and when the concrete hardens, the
concrete will normally be worked or finished to ensure that
the surface is smooth and even or has some other discrete
surface finish and appearance. '

Normally, grooves are cut in the concrete to aid in
relieving stresses in the concrete which occur as the concrete
shrinks during curing. If grooves are placed only in the
surface of the concrete, the grooves provide a weakened plane
in which the con&rete caﬁ_crack, thus providing a predicted
location of cracks. If the grooves are not provided, the
concrete will randomly crack.

Grooves are also often inserted into the concrete surface
after it has hardened substantially. This 1is normally
accomplished with large concrete cutting devices which use
heavy saws with rotating abrasive blades, and which use water
as’éocoolant to prevent the blade from burning up. These
devices are typically very large and heavy, and use large
diameter cutting blades varying from 10 to 24 inches in
diameter. The resistance on the large blades is so great thac
the saw will*cut a curved path. Sometimes the blade is angled
slightly about a vertical axis to cause®the saw to cut in a
straighter line. Other saws cannot be used until the concrete
has hardened substantially, otherwise the finish of the
concrete will be marfed, the water lubricant will wash the
concrete away, and the cutting blade will spall, chip, tear,
crack and ravel (hereinafter the term "ravel" or "ravelling"

P
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repl aced. Referring to FIG 16, the cutting blade 246 is anal ogous to
cutting bl ade 46, and a detailed description wll not be repeated. The
battery 405 nmay be set on a tedge 406 attached to the inside of one of the
sides 228 of the saw 220. The battery 405 is connected to the switches and
gauges on the control panel 234, and to a generator (not shown) in a manner
known in the art, given the information herein. The current output of the
battery 405 may be measur ed by connecting wiring to the anpere neter 394 on
" the control panel 234, as would be appafent to one skilled in the art. A

crank shaf 5,339 e e{hﬁﬂ@lﬁef R LEs torch%grgmg { Neogl {76! Urathiblde 3hEC Of

the saw 22 t1ng bTade “mount ed. dual g ey 336
i s mount ed SRR 1HERr dhe s‘Ff?;ﬂ‘t'r%'%% syrfpge abong st}?'ﬁ)lﬁu’f‘é‘a"?'r ont B2t haEdet he
dual pul | ewatdr abdbaipdtbdy Adcimramadhines havhiladdecdti wheshabhcB8lde

Anot her be@hé?%%é‘%f@%ﬂ“ﬁ%’H%?‘Mﬁﬂ%é&ﬂ%f@&%b Bﬂk53¥e§3§ften groove the
surface after the concrete has experienced significant
- stresses and cracking. These large machines will also often

ravel the surface adjacent the groove.

Several lighﬁ weight concrete éutting machines have been
developed to cut concrete while it is still curing. To reduce
the possibility of marring the surface of the wet concrete,
these concrete saws have typically been very light weight and
use no water lubricant. As a result, they have sacrificed
durability. Namely, these saws typically are not heavy duty
enough to withstand the rigors of extended use for many hours
a day, day after day, for extended periods of time. These
saws have typically been of the size that can be hand held,
and utilize small motors turnlng small cutting blades of 4 to
6 inches in diameter which wear quickly. Such saws are
described in U.S. Patent No. 4,869,201.

Therefore there exists a need for a concrete cutting saw
which can cut grooves without ravelling in concrete which has
not substantially cured so as to incur cracking, and yet which
is substantial enough to withstand the rigors of extended use.

Summary of the Invention

The present invention uses a concrete cutting saw having
a circular concrete cutting blade, a,floating skid plate to
prevent raveling of grooves cut in wet concrete, and
advantégeously uses two sets of supporting wheels. The saw is
advantageously used to cut grooves in concrete after the
concrete is finished and before it has reached its rock like
hardness, and preferably before the concrete has shrunk
sufficiently to cause cracking along planés other than those
planes defined by the cut grooves. |

The invention comprises a method and apparatus for
cutting concrete with a concrete saw which cuts grooves in a
concrete surface with a rotating cutting blade which rotates
about a first axis as the saw traverses a portion of the
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and a pulley 340 on a saw drive nechani sm 344 which is described bel ow
Optional belt tensioning pulleys 345 may be installed to nmaintain the belt.
As illustrated in FIG 17, the saw drive nmechani sm 344 -40- conprises a
vari abl e speed hydraulic transm ssion 346 which powers a drive axle 352
nounted on a drive support plate 350. The drive support plate 350 is a
rectangul ar netal plate which is pivotably connected at one end to the
frame 224 so as to be rotatable about the frane 224. The other end of the
pl ate 350 extends fromthe franme 224 towards the rear of the saw 220 for

Pﬁgnﬁggg gpﬁ% e p ate gg%é n§%4 ra?%ﬁ% %ﬁggﬁégiggﬁls et we iﬁ Cg gﬁ%fegstq

228, 229. romptestintidie BEface ek tthe AANFrednda &t @ g}aqqma -39&hen

control panglw 23movably supported on the surface of the concrete during
cutting by a plurality of wheels. A slotted skid plate is
‘depended from the saw to support the concrete surface adjacent
the cutting.blade during cutting, the rotating cutting blade
exténding through the slot to cut the concrete, the slot being
configuréd relative to the cutting blade to inhibit raveling
of the concrete surface during cutting. The skid plate is
movably mounted relative to the saw so that the skid plate can
remain in supporting contact with the concrete surface during
cutting, while even though the saw tilts aWéy‘ from the
concrete. The skid plate is resiliently urged against the
concrete surface so that the skid plate maintains the support
of the concrete surface along a sufficient portion of the
cutting blade to inhibit raveling of the concrete surface
adjacent the groove even when the cutting blade rises
partially out of the concrete surface during cutting.

Advantageously, the skid plate is resiliently deformed to
counteract any undesirable deformation of the skid plate as it
is urged against the concrete surface so that the portion of
the skid plate supporting the concrete surface to inhibit
raveling remains substantially flat when the skid plate is
urged against the concrete during cutting. .

In a further embodiment, motor driven power is provided
to at least one of the wheéls to Eropel the saw across the
concrete surface during cutting. A variable speed hydraulic
transmission is placed in driving communication with the motor
and at least one of the wheels. A sensor senses the relative
movement between the skid plate and the'cutting blade and
provide an _electrical signal responsive to that relative .

'~ movement. The output of the variable speed hydraulic
transmission is varied in response to the electric signal to
control the rate at which the saw travels on the concrete
during cutting. A second sensor in the form of a distance
counter is mounted to the frame of the saw for measuring and
displaying the distance the saw cuts the concrete.
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The actuator 351 allows the user to disengage conpletely the saw drive
mechani sm 344, for instance, if the user wants to push the saw by hand. A
chain 354 is nmounted to-a transmission drive gear and connects the

transm ssion to the drive axle 352. The drive axle 352 is nounted to the
drive support plate 350 so the axle 352 can rotate. A sleeve 353 is nounted
on each of the ends of the axle 352. Each sleeve 353 is nade of durable
plastic and fits tightly enough to the axle 352 so that normally the sleeve
353 rotates with the axle 352. The axhe 352 is positioned in the support
pl ate 350 such that when'the gl ate 350 is its normal, engaged position, the
sl eeves 353 ar eln i fyrithergepbAaABEN Y tFhe IFENtET PREERYIEE &F dhe BavYF | r st

Zet of V\he,teéh aoaafbﬂxceraag&g%&famaaaﬁw QBGult (tﬂﬁ)‘aaleTbenﬁééﬁﬁh@rtv&Sbﬁ:me
| sengage e eeves Lomt o I | si on
et PR SRR S4B ot s R enp s

of the saw nte I Ve suppor pI ate
350. The ttlmstxdeheanhyarahel sav| 9Ypeweaeaunt sufficient to

exert a predetermined force on the cutting blade to urge the
blade into the concrete. In a further embodiment, the center
of graVity of the saw is also offset so that the skid plate
supports the concrete sufficient to prevent raveling of the
cut groove, while not unacceptab}y marking the concrete
sufface. Advantageously, the pressure is less than one pound
per square inch for that portion of the skid.plate in contact
with the concrete surface during cutting, when used to cut wet
concrete.

In yet another'embodiment, a rollable support, which is
mounted to the saw, is resiliently urged against the concrete
surface with a predetermined’ force during cutting to help
stabilize the saw during cutting. In a still further
embodiment, the slot in the skid plate has -a uniform width
adjacent the cutting edge of the blade during cutting, which
slot width is between 1.0 to 1.3 times the thickness. of the
support portion which is adjacent the cutting edge of the
blade during cutting. )

In another embodiment, the cutting blade is mounted
within a sound deadening enclosure comprising a blade housing
and a number of shields and guards located about the skid
plate to substantially enclose the pdrtion of the rotating
cutting-blade not engaged with the concrete during cutting.

These and other aspects of the invention will become
apparent from a study of the following description in which
reference is difected to the following drawings.

“* Description of the Drawings

Figure 1 is a perspective view of the concrete saw in
operation.

Figure 2 is an exploded perspective view of the skid
plate support.

Figure 3 is a bottom perspective view of the skid plate.

Figure 4 is a side view of the concrete saw schematically

eel
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transm ssion having forward, reverse, and neutral positions. The

transm ssion 346 has a shift |ever 356 for changing speed. The free end of
the shift |lever 356 is connected to an arm 362 of |inear actuator 360. The
actuator 360 preferably has a 24- volt electric notor to drive the arm 362.
The actuator 360 is powered by 12 volts to reduce its speed of operation.
The actuator 360 is activated when the second set- of wheels and drive
toggl e 401 which is electrically connected to the actuator and a drive

i ndicator light 403 is noved. -41- opbtonally, the actuator 360 nmay
separately be controlled through the use of the transm ssion actuator

toggl e 404 ildMsiratdmpdhe drive Meachagdsifedndd the VRE ieysowhesdsef t he
actuator 360, a¥iyutlel shésappaiterivdyo viee 6Kithedbldid ouing Neuktlihy the

actuator 39 Jd% ! Wrld/ AL P Wien? RPFoHQN

Figure 6 is a perspective view of the skid plate,
‘concrete guards, load bearing members, and mounting members.

Figure 7 is a perspective view of the skid plate showing
the alternate method of preventing the skid plate from bowing.

Figure 8 is a perspective view of the skid plate showing
an alternate method of preventing the skid plate from bowing.

Figure 9 is a partial side view of the blade housing and
skid plate showing the cutting blade just before it enters the
concrete surface. ’

Figure 10 is a partial side view of the blade housing and
skid plate showing the cutting blade after it enters the
concrete surface.

Figure 11 1is a side view of the concrete saw

- schematically illustrating the position of the saw when being
driven forward and cutting a groove. .

Figure 12 is a perspective view of the alternate
embodiment of the concrete saw.

Figure 13 is a side view of the alternate embodiment of
the concrete saw schematically showing the two sets of wheels,
transmission, motor, and control panel.

Figure 14 is a side view of the alternate embodiment of
the concrete saw. )

Figure 15 is another side view of the alternate
embodiment of the.concrete saw. ' '

Figure 16 is an exploded view of the concrete cutting
blade, skid plate, and blade housing of the alternate concrete
saw.

Figure—+17 is a schematic illustrating the transmission -
drive of the alternate embodiment of the concrete saw.

Figure 18 is a perspective view of the control panel.

Figure 19 is a partial side view showing the pin for
engaging the cutting drive shaft of the alternate embodiment.

.Figure 20 is a partial side view showing the pin when
engaging the cutting drive shaft of the alternate embodiment.
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cortesponding to that where the shift lever 356 is in the neutral position.
Only when the toggle 401 is activated does the notor 363 which powers the
actuator 360 cause the actuator, and thus the shift |lever to nove towards
the forward speed. A spring 364 is conpressed between the end of the
actuator arm 362 and the side 229 of the saw 220. The spring 364 keeps the
shift lever 356 fromnoving into the reverse gear. For the transm ssion to
be shifted into reverse, the spring 364 nggg be overcone using the handl e
254a as described bel ow. The spring 364 and actuator 360 are chosen such

that when the toggk ?&Pé b §L~. & afa;gzxfa«wﬁ;meﬂr@mtﬁéw%&%suaaw

360 noves the shift [ever e saw to a posjition corresponding to

a cutting spe§8"8F°§5°F§/ﬂfnt?ﬁ Blﬂ¥?ﬁW6tchAQEﬂﬂ§P¥ﬁﬁPQQSQﬂﬂﬁﬁfﬁed to the
tw sting handl-e 25gagand tdpe $&ifal fweoet 356w offThthealskddanplate achiade

are rigid e”OHQQsERg?léﬂ&’ﬁ?@rBé@i@bﬁP push or pull the shifter 356 and
" Figure 23 is a partial side view of the alternate
embodiment of the concrete saw of Figure 13, including a
distance counter mechanism.

Figure 24 is a perspective view of the concrete saw of
Figure 12 used in conjunction with yet another alternate
embodiment cﬁtting blade enclosure.

Figure 25 is an exploded view of the concrete cutting
blade, skid plate, blade housing and guards of the alternate
embodiment cutting blade enclosure of Figure 24.

Figuré 26 1is a perspective view of the alternate
embodiment cutting blade enclosure of Figure 24.

Figure 27 is a perspective view of the alternate
embodiment cutting blade enclosure of Figure 24 with the cover
plate removed. _ |

Description of the Illustrated Embodiment

As shown in FIGS. 1, 4 and 11, there is a concrete saw 20
for cutting a groove 38 in a concrete surface 30 in accordance
with one aspect of the invention. This concrete saw 20 is
designed to be lightweight, and uses a large diameter cutting
blade 46, having a diameter of 8-14 inches (20 - 35 cm), .
although smaller blades of 4 - 6 inches in diameter (10 - 15
cm ) may be used. lIn general this concrete saw 20 is
comprised of a motor 22 mounted on a frame.24 and driving a
cuttlng blade 46 which extends through a skid plate 42.

The frame 24 is a support structure which preferably has
two main sections: a lower supporting surface 26 which is
generally plapnar, and an upwardly extending supporting member
28. The lower supporting surface 26 is a substantially
rectangular plate generally parallel to the concrete surface
30. The upwardly extending supporting member 28 comprises two
generally parallel sides 32a, 32b which rise vertically from
opposing sides of the lower supporting surface 26 and which
meet at some distance above the lower supporting surface, to
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thee arm 362 in either direction, and wll extend far enough to pull the
shifter 356 into reverse. Thus, the speed of the saw 220 can be manual ly
controlled by handl e 254a. G ven the above information, it is also

contenpl ated that one skilled in the art could connect a fixed speed
transm ssion to the notor and vary the speed at which the saw 220 is
propell ed across the surface of the concrete 230 by directly mani pul ati ng
the speed of the notor and indirectly mani pul ating the speed of the

transm ssion through the throttle control-of the notor. A partial brake 243
for steering assistance is connected to the axle 352 on_ the side of the

ax| e opposif@&™ hanp| et anl"t NPy ELTYSHELng cdt® T9Ri O ke 243

conpri ses pRraly axtbintitsy 24dppobt andmbar aeBuaicmprdaielse 49ideTiFdat
- 42- surface which is used as a control pénel 34.

The lower supporting surface 26 is substantially flat,
and has depending sides 36 around the periphery of surface 26,
which sides 36 depend towards the concrete surface 30. These
sides 36 may be constructed by welding, stamping, or rolling,
and serve to strengthen the support surface 26 while
maintaining a light weight.

A first set of wheels 40 is attached to the concrete saw
20 near the longitudinal center of gravity of the frame 24,
but towards the rear, or trailing end of the saw 20. The
longitudinal axis of the saw 20 is generally parallel to the
groove 38. A transverse axis is substantially perpendicular

. to the longitudinal axis and substantially parallel to the
concrete surface 30. The first set of wheels 40 is connected
to an axle 44 which passes through, and is rbtatably nounted
ﬁo, the sides 36 of the lower supporting syrface 26. The axle
44 is substantially parallel to the transverse axis, with each
of the wheels 40 being adjacent a side 36 to provide a widely
spaced support for the saw 20. The axle 44 is mounted about
17 inches (43 cm) to the rear of the shaft on which the
cutting blade 46 is mounted, as will be described later. This
first set of wheels 40 is located between the sides 36 of the
frame 24, so that both wheels t;ack to one side of the groove
38 being cut in the concrete surface 30. In this manner, the
first set of wheels 40 is a distance away from the groove 38
and therefore will not effect the groove 38 after it has been
cut. The first set of wheels 40 is preferably of sufficient
size that they will not irreparably mar, the surface of the
concrete 30*when the saw 20 is used to cut wet concrete.

The first set of wheels 40 is angled so that they do not
travel exactly parallel to the cutting blade 46. Because the
cutting blade 46 is located on one side of the cutting saw 20,
cutting resistance on the blade will cause the concrete saw to °

" travel along a path angling towards the side of the saw on
which the cutting blade is mounted. 1In order to compensate
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conpressi on bl ocks 247a, b are nmetal pieces with sem -circular cut outs,
whi ch, when the bl ocks are closed against each other, forma circul ar bore.
The bl ocks 247a, b are nounted about the sleeve 245 and may be pul | ed

t oget her by the actuator cable 249 to cl ose upon the sleeve 253 as
described hereafter. The cabl e 249 passes through one block 247a and is
attached to the other 247b. The other end of the actuator cable 249 is
connected to the grip 256 attached to the_fiandl e 254b on the control panel
234 as descri bed above. Wen the grip 256 1s not squeezed, the actuator

cabl e 249 i S ﬂd&n&rﬁ@ml%%édb% atdae gléltO(tha& %é%azobtdowatrenouﬁhseﬂslght

anot her. 56 1s sq Z able 24 uLl s, Qcks
247a, b toget e'ag%néf[: % ingl %‘F%e '%?fiei §149 e(‘gl%"léd ltgo cu{‘e% FS ove
238 in concretaE 2e%alilled !«;a’wtneocuttméidadﬂ dﬁposT*B?— ol gst st PﬁgWheebﬁ

the first angg S&ba ff%ﬁek:seZ@ttaﬁé bllaaecutstlaﬂgf&avaegreésgneﬂd
with the desired line to t he al i gnnent ggl e The %“%ﬂe
370, whi ch stidtiR chEats Py ErkeritRel hes AR Ry AERLpet the thrrabto

concrete 30 which acts opposite, and compensates for, the
resistance of the cutting blade 46..

A second set of wheels 41 is attached to the frame 24
near the front or leading end of the saw 20, located on the
opposite side of the center of gravity as the first set of
wheels 40. The second set of wheels 41, like the first set of
wheels 40, is located on one side of the groove 38 being cut,
and therefore also will not interfere with the groove. The
second set of wheels 41 is attached to a transversely oriented
axle 48. Hinged levers 50 have one end rotatably mounted to
the surface of the frame 24 facing the concrete surface 30,
with a sécond end of levérs 50 connected to the axle 48 so the
axle and second set of wheels 41 can rotate on levers 50
toward and away from support surface 26 and the concrete
surface 30. )

The axle 48 is also connected to a first end of a
longitudinally oriented lever bar 52 which rides over the rear
axle 44. A second end of the lever bar 52 engages one end of
a vertically oriented acme screw 54. The other end of the
screw 54 is connected to a handle 56 located on the control
panel 34. The acme screw 54 thus extgnds from the handle 56
downwarp through a buéhing (not shown) in the lower suppérting
surfacé 26, and there engages the second end of the lever bar
52, which in turn is attached to the axle 48 on which the
second set of wheels 41 is mounted. :

Advantageously, the saw 20 is supported while cutting the
groove 38 in the.concrete surface 30 by the first set of
wheels 40, and the skid plate 42 to provide a three-point
support for the saw.

The second set of wheels 41 are placed into contact with
the concrete surface 30 to provide support. to the concrete
surface 20 when it is desired that the skid plate 42 not rest

' t
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the stop 374 is | owered by engaging the actuator 376 connected to the guide
370. The guide 370 is pivoted until it cones to rest just above the surface
of the concrete 230, with the roller sight 372 |ocated along the line to be
cut. The notor 222 is started by turning the ignition switch 389, and skid
plate 238 is | owered towards the surface of the concrete 230 as the second
set of wheels 241 are retracted when the operator presses the toggle button
401. At this time the transmission 346 is in neutral and the saw 220 is
not rr]?vi,\ﬂg, I al though the cutting bl ade=246 will be turni ng As the second
set o eels 241 are retracted the saw 22 | vot s about rear e 244,
causi ng t IR S¥1g shehace of tg‘%db?m?heol‘dg%ésr 519 hso%fT zo t'4re %lo?m%ete
surface 23k i engagas; whrbhamily dordmbl yndi-igwkting rear ngin-torekt tom| at e

242 into Eé)&t’?‘ﬁé Wt the.syl fagi qe23q,,,f§;{ okg tihe agg@}egf @@erglyld Ql,@te
242 conta at’ surface. nati v the skid plate 242 t act
the surfac%Hing c8AY &% tP h%P?zGHP&I §Iﬂ“§n s | 9T I’?é’"lcé'ggﬁy e 262

of the skivhpdadng4dr COG&AIg t€lge concrete saw, when the concrete saw
is being maneuvered on a slab of concrete to align the
concrete saw for cutting the groove 38, or when it is desired
to change the cutting blade 46 or the skid plate 42. The
second set of wheels 41 is raisable and lowerable by extending
or retracting the acme screw 54 égainst the lever bar 52.

_ When the groove 38 is cut, the cutting saw 20 is aligned
with the desired line to be cut, as delineated by a chalk line
or other sighting and alignment means known in the art and not
described .in detail herein. The rotating cutting blade 46 is
then lowered into the surface of the concrete 30. This is
accomplished by turning the acme screw 54 so that its lower
end pushes the second end of lever bar 52 toward the concrete
surface 30. The bar 52 pivots about axle 44 causing its first
end, and the axle 48 and front wheels 41 to move towards -the
support 26 and away from the concrete surface 30. Thisrﬁises
the second set of wheels 41 back under the frame 24, such that
the leading end of the cutting saw 20 on which the skid plate
42 is mounted lowers towards the concrete surface 30 as the
concrete saw pivots about the axle 44 on which the first set
of wheels 40 are mounted, until the skid plate 42 rests on the
concrete surface, after which the rotating blade 46 extends
through the slot to cut the concrete. There is thus ﬁrovided
a lever arrangement for moving the second set of wheels 41
into contact with the concrete surface.

" If the concrete is sufficiently wet when the groove 38 is
cut, the edges of the groove will deform if the wheels 40 run
over them, or if the skid plate 42 trowels over them. The
skid plate 42 is attached to one side 36 of the frame 24 a
sufficient distance away from the first set of wheels 40 so
that the groove 38 is not overridden or damaged by the wheels
40. The skid plate 42 is designed to smoothly contact the
surface of the concrete 30 and is therefore of sufficient
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concrete surface 230 first, the concrete surface wll be -43- gouged and
torn by the | eading edge of the skid plate 242 as the cutting blade 246 is
lowered. In the concrete saw 220 as illustrated, the skid plate 242 is
titted so that the trailing edge 264 is closer to the surface of the
concrete 230 than the | eading edge 262 by having the slot 316 in the shaft
284 connected to the | eading edge 262 be shorter than that in the shaft 284
connected to the trailing edge 262. Thergfore, the skid plate 242 will
again be tilted so that the trailing edge 264 of the skid plate contracts

t he surface QEdEHeaRQ”E%ﬁ%€52§9 LiT St WS e GiHd ithe Rlondee2ébsugface

| owered. It IS conte that if the concrete saw 220 does not pivot,
then the sk|a°p¢a¥én242“ﬁﬁ§"9be either be tilted or may be horizontal with

respect to the Referring to FIGS. 3 & 5, the skid plate 42 has a middle
portion 60 which contacts the surface of the concrete 30 when
the groove 38 is being cut. The skid plate 42 also has a
leading edge 62 and a trailing edge 64 which are curved
upwards and away from the middle portion 60, and thus away
from the surface of the concrete 30. The leading and trailing
edges 62 and 64 preferably re-curve into ends 66 which are
flat and which extend substantialfy parallel to, but away
from, the middle portion 60. The ends 66 of the skid plate 42
are offset vertically a distance away from the surface of the
concrete 30, so that the middle portion 60 depends from the.
saw 20 a distance sufficient to contact the concrete surface:
30 in order to support the concrete surface during cutting and
1nh1b1t ravelling of the concrete surface 30 adjacent the
groove 38.

The skid plate 42 has a slot 68 which allows the cutting
blade 46 to pass throuéh,the skid plate 42 into the surface of
the concrete 30 (FIG. 10). This slot 68 is preferably located
along a longitudinal axis 70 of the skid plate 42, which axis
is generally parallel to the longitudinal axis of the saw 20.
The slot 68 is centered in the middle portion 60, extending
from a point just behind the leading edge 62 to a point near
the beginning of the trailing edge 64. The slot 68 has a
leading end 72 which is closed and terminates near the leading
edge 62.0f the skid plate 42. The slot 68 also has a trailing
end 74 which is also closed and terminates near the trailing
edge 64 of the skid plate 42. i '

‘The slot 68 has inner sides 76a, 76b which extend through
the skid plate.42 to the bottom of the skid plate which faces
and contacts the éufface of the concrete 30. At a point near
the trailing end 74 of the slot 68, a recess 78 extends into
the bottom surface of the skid plate 42 and extends from the
trailing end 74 of the slot 68 to the trailing edge 64 of the
skid plate 42. The recess 78 about the trailing end 74 of the
slot 68 prevents the skid plate 42 from trowling over the
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surface of the concrete 230, because when the concrete saw 220 | owers

strai ght down, either of these skid plate arrangenents will prevent gouging
of the concrete surface. It is also desirable for the skid plate 242 to be
bet ow t he edge of the cutting blade 246 closest to the surface of the
concrete 230 when the skid plate 242 is not engaging the surface of the
concrete 230. In this manner, when the skid plate 242 is |owered so t hat
the cutting bl ade 246 contact the surface of the concrete 230, the skid
plate will preferably be in contact wi4iu+the surface of the concrete before
the cutting bl ade 246. In this manner, the skid plate 242 is al ready
supportnnhf$6w§unha@mﬂﬁhtﬁuscbeemebet230AnQﬂhﬂrtfmrwreé TEaARSSoutoMhen

the cutting begins,_a h ' i : i s
acconplisﬁgﬁn% iadfﬁsggﬁé %h%hﬁgﬁé% Cyp with aat vieler ahhl ishgBendd g

spring 320ccehgr edsicorbesdgrigngdedy g%’%\‘%‘g?e%%h?‘];\tessif“l%rdf aggf)ggéfﬁétnlt n‘&ﬁ%hgki d
PLate 42. gbﬁngglgsphggeraﬁadi&nlumsnewakmmm.@nntaoﬁﬁﬂJZ@HJuwhikéaﬁbeof
© Concre]t:gcggg ' h%rl-:d LQSR tl%%gs e&gg&l %%t 'Qtf)ev‘@%@ss described in that
patent.

The skid plate 42 has sides 80 which extend.from the slot
68 outward. The sides 80 are preferably of such a width that
when concrete is brought to the surface by the cutting blade
46 and is dislodged from such blaée, it is deposited primarily
on the surface of the sides 80 which faces towards the
concrete saw 20. Advantageously,_the sides 80 are wide enough
that the removed concrete dries while on the sides 80 enough
so that it does not re-adhere to the concrete surface being
cut. This allows the concrete which is removed while cutting
the groove 38 to be deposited back onto even a wet concrete
surface 30 so that it does not become part of the wet concrete
surface, but can be swept away at a later time.

Referring to FIGS. 1, 5, 9 & 10, the skid plate 42 acts
as both a supporting member and a guiding member. The skid
plate 42 can be formed from a substantially rectangular metal
sheet, preferably of stainless steel, so that the skid plate
will not wear at an excessive rate.

The skid plate 42 has a middle support portion 60 which
is preferably about 9.5 inches (24 cm) long and 2 inches (5
cm) wide, for a total area of abodt 19 square inches. The
skiaﬁplate 42 as illustrated is about 13 inches (33 cm) long
from end to end. It has an area of about 19 sqdare inches in
contact with the concrete surface during cutting. While the
thickness of the skid pIate 42 may vary at its ends 66 as
compared to7its middlé section 60, it is preferred to have a
uniform thickness for the entire skid plate 42 for ease of
manufacturing. AdVanta@eously, the middle section is made of
12 gage stainless steel, which has a thickness of about .1046
inches (.266 cm). This thickness correspondingly means that
the slot 68 depth should also be .1046 inches.

Guards 82 extend between the skid plate 42 and the frame
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241 are further retracted until the cutting bl ade 246 noves through the
slot 268 of the skid plate 242 into the concrete surface 230. The cutting
bl ade 246 is lowered to its |owest point, that being where the cutting
blrade engages the surface of the concrete 230 to a depth of about 1.25 to
1.375 inches (3.2 to 3.5 cn), although a nom nal depth of 1.1825 inches is
-44- also believed suitable. The exact depth at which the cutting blrade 246
cuts, and hence the depth of the groove_ 38 bei ng cut, depends on the force
with which the blade 246 is urged agai nst the concrete surface 230 and the

speed of thgesaw £R8. User&owwara% f@fd-‘@ éﬁ@ﬁél@d i9n dfieerasie 246 diat
controll ed by placing the center t he uttln sam/gg
primarily oYEMOVRE SQPErEBﬁn%EfF%gﬁ? q%§9d55{°8f QRetsting blade 46

and thrown therefrom is stopped by the guards 82. In this
manner, concrete removed from the groove 38 by the cutting
blade 46 is not thrown directly back onto the surface of the
concrete 30. .

The guards 82 may be of made of various material and
shape, but as shown they, are made of lightweight aluminum and
are rectangular in shape. The guards 82 are as wide as the
skid plate 42, and are advantageously curved inward at their
outer edges to help deflect the concrete material inwardly
onto the skid plate. The guards 82 may be mounted to the skid
plate 42, but are preferably connected to the frame 26 so they
need not be replaced as the skid plate wears and is replaced.
The guards 82 may be attached to the skid plate 42 or frame 26
by welding, screws, bolts or the like, preferably at a point
on the raised flat portions 66 of the skid plate 42.

Referring to FIGS. 2 & 5, the skid plate 42 is mounted at
each of its ends 66 to a shaft 84 which is connected to a
mounting member 86 on the skid plate 42. The mounting member
86 is rotatably connected to the ends 66 of the skid plate 42.
These members 86 as illustrated are U shaped. The members 86
are mounted to the skid plate 42 with threaded fasteners 88
which pass through the members and into the skid plate. The
fasteners 88 attaching the members 86 may also hold the
concrete guards 82 in place if the guayds 82 are connected to
the skid plate 42.

The cylindrical shafts 84 have two parallel flat sides 94
at a first end which is nearest the skid plate 42. The flat
sides 94 correspond to flat inner mounting faces of the
mounting membe;s.as. The mounting members 86 and flat sides
94 have holes 90 passing through them to accommodate pins 92
for securing the flat sides 94 .of the shafts 84 to the
mounting members 86. Pinning the ends of the shafts 84 to the
mounting members 86 allows for rotation about a transverse
axis of the skid plate 42 relative to the shafts 84.

Advantageously, one of the two members 86 has its hole 90
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240. The center of gravity of the cutting saw 220 is slightly offset,
however, to exert a predetermned force on the skid plate 242. The anount
of offset may vary depending on the hardness of the concrete to be cut. For
wet concrete, with a hardness such that a steel rod weighing about 5.75
pounds, having a dianeter of 1.125 inches, when dropped from a height of
about 24 inches fromthe surface of the concrete nekes an indentation of
about .5 inches (1.27 cn) with a flat end of the rod, the offset is
such that the force on the approxrﬁérely 4 pounds of force are exerted

on the bl ade 246, and_about 1 ps te th

Thus, the whaged én the §3\ﬁ"‘22‘% %’sgéaggﬁ@@&éﬁﬁée%% |dgaf w@’elrclsl ({épelr ?@td‘% zzijlze
244, but Ofg‘zsaia}bysmldenguhterauﬁm pacall 1ed &oerthen qiﬂeijelpb@tnénéa f oflhe on
the cutting blade £ agq gégﬂll%a&ﬁe 244 a -Hi‘itfeoﬁﬁett‘i"' lﬁévé’aieyté’!éﬂ§ ke

har dness o%lt He concre

, lncreasin E
noni nal cutedmRenEAtieh ﬁﬁr 1‘\'—*!# S HRIRS ‘(‘Prﬂ??% eﬁ’cﬁé’? (’J:’rndrf ﬂ#%ﬂa ekd‘di(r) 2
inch di ametigyatd ad9 Afdvet RRrftdcedly relative to one another. It is

desirable for the shafts 84 to be made from metal, so that
they are resistant to abrasive forces, and so that they have
sufficient strength to support the skid plate 42.

Referring to FIGS. 1, 2 & 5, the shafts 84 have second
ends which extend into a rectangular blade housing 96 which is
fastened to the saw 20 so as to enclose a portion of the
cutting blade 46. The blade housing 96 has bores 98 aligned
to accept the shafts 84 which support the skid plate 42. The
blade housing 96 further has a semiécifcular hollow section
100 for accepting the rotating cutting blade 46. A removable
plate 102 is attached to the blade housing 96 on its side
which faces away from the concrete saw 20. The plate 102
covers the hollow section 100 which houses the cutting blade
46, and allows complete access to one side of the blade 46.

The bores 98 extend vertically through the blade housing
96 and are located near the opposite ends of the generally
rectangular hou51ng, on opposite ends of the circular hollow
section 100. These bores 98 are of a sllghtly larger diameter
than the shafts 84, so as to slidably accommodate the shafts
84 therein.

Referring to FIGS. 2 & 5, a siot 116 is located along a
portion of the length of each shaft 84. A rod 114 has one end
fastened to the blade housing 96, with the other end passing
through a bore 112 and into the slot 116 in the shaft. The
rod 114 and slot 116 arrangement movably connect the shafts 84
in the bores 98 so that the shafts 84, and the attached skid -
plate 42 may not come free from the blade housing 96. The rod
114 and slot 116 arrangement allows the shafts 84 to move
independently vertically to the extent each rod 114 travels in
its corresponding slot 116. The length of the slot 116
determines the amount of movement of the shaft 84 and the
corresponding end of the skid plate 42. The rods 114 serve as
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urging the blade 246 into the concrete is believed to be about four pounds,
In addition to the force needed to conpress the springs 230 which urge the
floating skid plate 242 against the concrete 230. This is for the wet
corncrete where the rod indentation is about .5 inches. For wet concrete

wi th harder aggregate, a force of about 5 pounds on the cutting bl ade 246
Is believed suitable. As the blade 246 rises out of the concrete 230, as
when it hits sone |large and hard aggregat€e,4-t he springs 320 exert a
restoring force through the saw 220 onto the bl ade 246 to urge the bl ade
back into thelehEréFeps tondAanikethramevenent of ythepghaffsefdt yhgngdpen
of 15/16 inchesdé. 9B75niticthérerd 38f ctie dlgdawesard force on the bl ade

242 is believed to,be, aboyty 5% PRYI% 1bRRCInE PRS 8 S dlif Hor"$1208n1ch

i ndentation is abolt
houses the shafts 84. The springs 120 rest on a smaller

cylindrical top end 122 of each shaft 84. An adjustment screw
124 is positioned above the spring 120 in each bore 98 at a
point near the top of thé blade housing 96, thus sandwiching
the spring against the top end 122 of the shaft 84. ‘T h e
springs 120 are preférably coil springs so they can easily be
inserted into the bores 98. The springs 120 are compressed
into the bore 112 with the adjustment screw. 124. This
adjustmeht screw 124, as illustrated, is a threaded plug which
engages thém top portion of - the bore 98, which has
corresponding threads. The adjustment screw 124 may be
advanced into the bore 112 to compress the spring 120 against
the shaft 84 and vary the force with which the shaft 84 is
angled downwards towards the surface of the concrete 30.

The compression of each of the springs 120 between the
top end 122 of the shaft 84 and the adjustment screw 124
resiliently urges the shafts 84 away from the saw 20 and
towards the surface of the concrete 30. The shafts 84 thus
correspondingly force the skid plate 42 toward the surface of
. the concrete. This is necessary to assist in pressing the
skid plate 42 against the concrete surface 30 with a
predetermined force. The spring size and amount of
compression can be used to vary the fq;ce.

The skid plate 42 as described is movably mounted
relaéi%e to the concrete cutting saw 20. In this manner, the
skid plate 42 may float relative to the saw 20 while
maintaining support of the surface of the concrete 30 as the
‘concrete saw 20 traverses the concrete surface during cutting,
while.providi;g a predetermined force on the skid plate 42 to
support the concrete surface. This is important since the
skid plate 42 acts as a support for the concrete surface 30
surfounding the groove 38 being cut. If the skid plate 42 is
pressed against the concrete too hard it will unacceptably
mark or damage the concrete surface 30. If insufficient
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.5inches. A spring constant of about 4-5 Ib/in is believed appropriate for
each of the springs 320 for the wet concrete. If the dianeter of bl ade 246
is 9 inches (22.9 cnm) a downward force on the bl ade 246 of about four
pounds is believed suitable. For an 8 inch (20.3 cm dianeter blade 246, a
downward force on the blade 246 of about 3.7 pounds is believed suitable.
The spring constant and downward force on the bl ade 246 are believed to
change linearly. These forces and spring constants are the current best
esti mates and have not yet been experiméi®tally verified. The force exerted

' ' in qne nethod b
st eoting R ho T oRiIROnt o1 CPRCABEGF R BUEE 5opBRRE PGUPRESIRDS f set
fromthe adhe ByisEce wik} aveletadjfacsimdelthe? 4Gosiven 3she axl e 244 is
mount ed t owar ds A 10eRieatel therfcane 234 b\:,l\_/ﬁélatﬁ&gé%ﬁcy ¢ is hﬁgp‘%%ﬂices
may be ad1¥§t bxlnnunt|r¥%£égh§|rst set of eeli 4 naa_905| 1
nearer the Tear of THEF f¢4 aitfavds 9f ofenEranet 2hgabl Ale Zrentand
t hem novi ngight fetrel @%nerar dfmotor drive shaft 104 (FIG. 5) passes
through the side of the blade housing 96 nearest the frame 24.
This shaft 104 is driven by the motor 22 to rotate the cutting
blade 46. The shaft .104 terminates at a sufficient distance
from the side of the removable plate 102 so that the cutting
blade 46 and a locking nut 106'may be positioned thereon.
Advantageously, the plate 102 has a circular hole 110 aligned
with the. shaft 104 to allow access to the nut 106 so as to
remove the blade 46 without removing plate 102. The cutting
blade 46 is thus mounted perpendicular to the cutting shaft
104, to cut the groove 38. The blade housing 96 also provides
a safety shield to protect the user from flying particles
dislodged by the cutting blade 46. The blade housing 96 may
be made from any material, however, advantageously, steel or
aluminum is used.

Referring to FIG. 1 & 5, the plate 102 which covers the
circular hollow section 100 of the .blade housing 96 is
removable so that the inside of the circular hollow section
100 of the blade housing 96 may be accessed. This-plate 102
may be attached in any manner, however, since it is preferable
that the plate be easily removable, attachment by screws 108
or the .like is suitable.

- ~.Because each-of the two shafts 84 has its own independent
adjustment screw 124, the compression of each spring 120 may
be adjusted so that an individualized downward force may be
applied to each of the shafts 84. Further individualized
adjustmentSama§ be made by using stiffer or weaker springs -
120. Locating the rods 114 at different positions in the
housing 96 relative to the location of the slots 116 allows
adjustment of the position of each end of‘the skid plate 42
relative to the blade housing 96. The rods 114 also act as
limiting stops to limit the motion of the skid plate 42.
These individualized adjustments permit the skid plate 42 to
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‘the axle 244 on which these wheels turn. Rather than shifti '
of conponents, the addition of balance wei ghts coul d alsotbgguggg Lgcsg;;n
the force on the bl ade 246 and skid plate 242. To adjust the force exerted
by the skid plate 242 when a different dianeter cutting blade 2465 is used
the notor 222 may be noved relative to the axle 244, the axle 244 may be ’
noved Wi th respect to the frame 224, or bal ance weights may be added. As
illustrated, the mpjority of the weight of the saw 220, which is believed
gnggngouthPO 250 pounds total, is cent®red over the rear axle 244. The
saw 220 15 Dal anged 85y | £ha €% e ahalt df Reundscad see odrehe

ond set 1-7during cutting, -approxi tely <P ds
force onto ﬁliéfsk'ledtplmletml dmosAg ienet i Hy, r&ﬁa aBButt% %‘gun ghcr‘?’ﬁe

S On
cutting bl adg e @ @hgﬂtehags&qathﬂté.ﬂ£7ﬁotnmhesowmantawmxhrﬂhﬁ

Thrtd
bl ade 246. cgﬁciiﬁébéﬁg$a§é? fl ]ﬁxﬁngSugtment of the force with which
the skid plate 42 is urged against the concrete surface 30.

Referring to FIG. 11, when the second set of wheels 41 is
raised, the saw 20 is supported by the rear wheels 40 and the
skid plate 42. As the wheels 41 are raised, the saw 20 pivots
about the rear axle 44, causing the_skid plate 42 to approach
the generally horizontal concrete surface 30 in an arc which
will normally bring the rear of the skid plate 42 into contact
with the surface 30 before the front of the skid plate 42
contacts that surface. It is preferred that when the skid
plate 42 is jowered onto the concrete surface 30 that the
trailing edge 64 of the skid plate 42 contact the surface of
+the concrete first, or alternatively, that the skid plate
contact the surface in a completely horizontal fashion.
Should the leading edge 62 of the skid plate 42 contact the
concrete surface 30 first, -the concrete surface will be gouged
and torn by the leadiﬁg edge of the skid plate as the cutting
blade 46 is lowered. :

In the concrete saw 20 as illustrated, the skid plate 42
is tilted so that the trailing edge 64 is closer .to the
surface of the concrete 30 than the leading edge 62 by having
the slot 116 in the shaft 84 connected to the leading edge 62
be shorter than that in the shaft 84 comnected to the trailing
edge 64. Therefore, the skid plate 42 will be tilted so that
the trailing edge 64 of the skid plate contacts the surface of
the concrete 30 first when the cutting blade 46 is lowered.
It is contemplated that if the skid plate 42 and blade 46 are
completely vertically positionable, and do not pivot, then the
skid plate 42 may be either tilted or may be horizontal with
respect to the surface of the concrete 30.

It is also desirable for the skid plate 42 to be below
the edge of the cutting blade 46 closest to the surface of the
concrete 30 when the skid plate 42 is not engaging the surface
of the concrete 30. 1In this manner, when the skid plate 42 is
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-46- nominal cutting depth, sinking deeper in softer concrete and rising
slightly in harder concrete or when large or hard aggregate is encountered.
The force on saw bl ade 246 thus also varies slightly during cutting. The
skid plate 242 is about 19 square inches in size, so there is about one psi
or less of pressure exerted by the skid plate 242 on the concrete 230. For
cutting wet concrete with a hardness such that a steel rod weighing about
5.75 pounds, having a dianeter of 1.125 inches, when dropped froma height
of about 24 inches fromthe surface of the concrete makes an indentation of
about .5 inches (1.27 cn) with a flat éfd-of the rod, the wei ght

di st b t t t f &S dc 4 | s, nof Iess t han
% o ot e 98 LSS ) el 3

S|
bei ng pref eFPREORFRE DV or §'§§UF§18an1%e é"kﬁld- ﬁF&FErEEQYh'Eﬁp!sn Fankast t he
skid pl ate ¥itm heldurfacet ofwehecoonerdte defdrgdtRg Gutding Uplddy 46.

In this manner, the skid plate 42 is already supporting the
" surface of the concrete 30 around the area to be cut when the
cutting begins, and the cut groove 38 will not ravel. Contact
by the skid plate 42 prior to cutting may be accomplished by
adjusting the length of the shafts 84 and adjusting the spring
120 compression so that when the skid plate 42 is not in
'contact with the surface of the concrete 30, the skid plate is
not vertically as far from the concrete surface as the cutting
blade 46. ) .

Preferably the blade 46 cuts a groove 38 about 1.25 to

‘1.5 inches deep in concrete slabs over 6 inches (15 cm) thick,
which is cutting less than the one-forth of the slab thickness
as is recommended by the American Concrete Institute, and
followed by lubricated concrete saws. Advantageously the 10
inch (25.4 cm) diameter cutting blade 46 extends into the
surface of the concrete 30 approximatgly 1.1875 to 1.375
inches (3 to 3.5 cm) in depth. The exact depth at which the
cutting blade 46 cuts, and hence the depth of the groove 38
being cut, depends on the force with which the blade 46 is
urged against the concrete surface 30, and this force is
resisted or reacted by the resiliently mounted skid plate 42
which is movably mounted relative to the blade 46 and saw 20.
The downward force exerted on the blade 46 is controlled

by -placing the center of gravity of the cutting saw 20
primarily about the first set of wheels 40. The center of
gravity of the cutting saw 20 is slightly offset, however, so
that approximately 8 to 10 pounds of force is exerted on the
blade 46, which force is partially offset by the skid plate 42
pressing against the concrete. Thus, the weight of the saw 20
is balanced substantially over the rear axle 44, but offset by
an amount sufficient to exert a predetermined force on the

cutting blade 40 and skid plate 42.

The weight exerted by the skid plate 42 and blade 46 on

the concrete may be adjusted, in one method, by mounting the
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the concrete surface 230 when it is wet. If concrete harder th '
is cut, then smaller skid plates nay be used, so long as suf%i??eﬁ?ogugzgrt
i's prOV|ded_to prevent raveling of the cut groove 238 while avoiding
unaccept abl @ marking of the concrete surface 230 by the skid plate. This
wei ght distribution and the independent movement of the skid plate-242
relative to the cutting blade 246 allows the cutting bl ade 246 to nove
upwardly, away fromthe concrete surface @30 if the blade 246 hits sone

| arge aggregate, while the skid plate 242 maintains contact with the

Sgpf{g;g 2?&% g?sgéfggga'&nghirkg&ﬁblb@gteﬁéuanwageabslyxlﬁhé4spfet@ﬁ t he
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blade 46, and then moving the motor 22 rear of the axle 44 on
which these wheels turn.

As illustrated in FIGS. 1, 4 & 11, the motor 22 is -
mounted to the lower support surface 26 of the frame 24,
preferably by bolting it to the frame. As stated earlier, in

- order to position the weight of the concrete saw 20 over the
first set of wheels 40 such that the desired force is exerted
on the skid plate 42, the motor 22 should be mounted such that
its mass is primarily centered about the axle 44 supporting
the first set of wheels 40. The exact-location of the motor
22 is subject to manipulation depending on the exact weight
and positioning of the rest of the saw structure, including
the first set.of wheels 40 on its axle 44.

The motor 22 is the power source which rotates the
cutting blade 46 and drives the concrete saw 20. This motor
22 may be of any type.' A gasoline-powered, Briggs & Stratton
9~horsepower motor with a 3600 RPM maximum speed is believed
suitable. The saw 20 is balanced with the gas tank half full
to average the effect of the weight of the gas on the balance
of the saw 20.

The motor 22 may be slidably moqpted so that-it may be
moved_rglative to the axle 44, or alternatively, the axle 44
may be‘positionable so that it may be moved with respect to
the frame 24.

As illustrated, the majority of the weight of the cutting
saw 20 is balgpced about the rear axle 44 of the saw 20. The
weight that balanced about the axle 44 is used to exert then
a predetermined force on the second set of wheels 41 (when the
saw 20 is not cutting), or on the skid piate 42 and blade 46
(when the saw 20 is cutting) . The relatively low force on the.
skid plate 42, e.g. about 1 psi or less for wet concrete,

helps'prevent the skid plate from sinking into wet concrete or
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concrete, Vhthdshewamaldaiee shntthe 641t4i0vs the cutting blade 46 to
move upwardly, away from the concrete surface 30 if the blade
46 hits some large aggregate, while the skid plate 42
maintains contact with the concrete surface 30 to inhibit
ravelling.

Ordinary concrete cutting operations using water
lubricated saws accomplish concrete cutting by cutting the
concrete when hard in order to prevent ravelling. The water
lubricated saws utilize heavy downward forces on the cutting
blade, oftgn in excess of 100 pounds, as well as a high
horsepower motor to d;ive the blade. When the conerete 30 is
cut wet, as is desirable when using this cutting saw 20 to
inhibit cracks, aggregate in the concrete may be disrupted by
the cutting blade 46 and be pushed away, thus destroying the
uniformity of the concrete and resulting in early concrete
ravelling. However, if the cutting blade 46 is allowed to
move slightly away from the aggregate so as to lessen the
initial impact from the first contact with the aggregate, this
is greatly reduced. It is believed that the resulting groove
38 cut in wet concrete, even though not as deep as required
for conventional hard cutting saws, will still cause proper
crack growth. A cutting depth of 1.25 to 1.5 inches ( 3.18 to
3.81 cm) is believed to be advantageous with concrete having
aggregate having up to 2 inches (5.08 cm) in diameter, and
over-5 inches (12.7 cm) thick. A nominal cutting depth of
1.1875 inches, which is below the above range, is also
believed suitable, with the depth varying .25 inches less with
blade wear and movement. '

Referring to FIGS. 5 & 6, two thin load bearing members
128 in the form of steel straps approximately .S inch (1.3 cm)
wide, and .060 inches thick, extend between the two ends 66 of
the skid plate 42. These load bearing members 128 are located
one on each side of the cutting blade 46. The load bearing
members 128 are in tension, so that they pull the ends 62, 64
towards one another and slightly bow the middle portion 60
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bl ade 246 may need to be increased, while the force on the skid

may be reduced, so long as-sufficient force is applied to naintaPLagﬁpsgft
to the concrete adjacent the groove to inhibit raveling of the concrete at
t-he cut groove. Once the cutting blade 246 is in the concrete surface, the
operator may begin to cut the groove 238. The saw 220 may be pushed ’
manual |y, however it is preferred that the drive mechani sm 344 be used. The
drive mechani sm 344 drives the saw 220 atyoa nore uniformrate, which i n

turn causes less variation in the cut groove 238. At the sane tinme that the
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concrete, or inward away from the concrete.

It is believed p0551b1e that the load bearlng'members may
be made from a strip of aluminum .060 inches thick, with a
center portion stamped out to leave two longitudinal straps or
members 128 which are .25 inches w1de, and joined at the ends
by unstamped metal. Holes can be punched in the end pieces to
allow passage of fasteners and pins as needed to connect the

. members 128 to the ends 62, 64. This aluminum version
provides for fewer pieces and easier manufacturing. While the
metal is softer than the steel version, it has a relatively
short use life as it need only last until the skid plate wears
out and needs to be replaced, at which time the members 128
can also be replaced, preferably as an entire assembly with
‘the skid plate 42.

The load bearing members 128 prevent bowing of the skid
plate 42 during cutting. The larger 10 inch (25.4 cm)
diameter blade 46 requires a longer skid plate 42 to support
the concrete during cutting to prevent ravelling, while the
support along the blade 46 may be limited to the cutting edge,
the support advantageously extends along the full length of
the blade 46. Because the skid platg has ends 66 which are
vertically offset from the middle portion 60 of the skid plate
which rests on the concrete surface 30, and because the skid
plate is relatively thin, the skid plate bows away from the
concrete at its middle portion 60 when the cutting blade 46 is
urged against the concrete by springs 120 and members 88. To
remedy this problem, the load bearing members 128 are used to
prevent bowing of- the skid plate 42 away from the concrete
surface 30.

The load bearing members 128 should be of such a length
that when the skid plate 42 is not in contact with the surface
of the concrete 30, the skid plate bows outward, or downward
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negative voltage to be sent to the notor 363. However, the notor 363 is in
the fully extended position and the negative voltage does not cause its
extension to change. As the blade -246 continues to approach the skid plate
242, the switch 285 noves onto another raised portion of the cam 281 which
further conpresses the switch 285 causing a positive voltage to be sent to
the actuator notor 363, causing the actuator 360 to retract and nove the

shift lever 356 so the transm ssion 346 -48- propels the saw 220
forward. As the bl ade 246 reaches its-2esired cutting depth, the roller on
switch 285 falls off the highest caminto a neutral position. Thus, as the

cutting bl eowapds ithel ewarfedeco| thel goncreteoi0er s c¥helelhs (kG cam

bunp, and L12peSeLtiRSchbRtdct i GHEn POSE Ls@Pfaderer e abridetics 30), &he

position ere the swtch 285 is in neutral. ' :
skid plate 1is subs antlaqu gfa£. The amount of bowing caused
by the load bearing members 128 is offset by the bowing caused
.by springs 120 and memberé 88. These load bearing members 128
may be of any type, such as wire, flat strips, shafts, or the
like. The load bearing members 128 may be attached to the
ends 66 of the skid'plate 42 by welding, bolting, or other
means known in the art. In the'illustrated embodiment pins
are placed in the ends 66. Holes are placed in the ends of
the load bearing members 128, but the distance between the
holes is slightly smaller than the distance between the pins,
so that the skid plate 42 bows slightly when the load bearing
members are installed. If the skid plate 42 were mounted so
that the middle portion 60 bowed toward the concrete during
cutting, then the direction of the initial bowing by the load
bearing members 128 would be reversed.

Alternately, to prevent bowing, the skid plate 42 may be
pfestressed or bent such that it naturally bows towards the
concrete surface 30 when the skid plate is not in contact with
the surface of the concrete, and so that when the skid plate
42 is in contact with the surface of the concrete, the.skid
plate is flat. The bow should thus have an apex in the middle
portion 60 of the skid plate. It is also believed possible
that the skid plate 42 could be stiffened to resist bowing,
as, for example, by having the edges of portion 60 bent
upwards or by placing ribs thereon, as shown in FIG. 8.

Referring to FIG. 7, an alternate embodiment is shown in
which pegs 125 are used to prevent bowing. One end of the
pegs 125 may be resiliently mounted to the blade housing 96,
with the other end of the pegs 125 engaging the sides 80 of
the skid plate 42 at a point near the center of the skid plate
42. The skid piate 42, when loaded, is prevented from bowing
at its center due to the resilient support of the pegs 125.
The resilient mounting is achieved by spring loaded shafts
analogous to members 88 and springs 120.

Referring to FIG. 5, the cutting blade 46 is a circular
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This position corresponds to that where the saw 220 wil |

preferably at the preset speed of 15 ft/mn (4.6 nmimn). The operat or
he saw 220 by twi sting the handle 254 so as to pull the shifter
356 towards a slower transm ssion setting. The cutting blade 246, which is
connected to the notor 222 with a belt 332, preferably turns in a
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or as shown, have a center section to which is mounted outer
cutting segments 131. The cutting segments 131 have teeth
with slots betweeﬁ-them so that concrete material may be
carried to the surface. The cutting segments 131 are
typically made from carborundum o} a diamond -impregnated
matrix. )
Referring to FIGS. 1, 4 & 11, the cutting blade 46 is
mounted to the rotating cutting shaft 104 which passes into
the blade housing 96. In the illustrated embodiment, the

cutting shaft 104 is transversely mounted. 1In the surface of

the lower support section 26 of the frame 24, is an opening
(not shown) for a belt 132. The belt 132 is connected to a
pulley (not shown) fixed to the cutting shaft 104 and to a
pulley 136 on the drive shaft of the motor 22.

The counterclockwise motion of the cutting blade 46 is
such that the leading cutting edge 126 of- the cutting blade
moves out of the surface of the concrete 30. 1In other words,
the cutting blade 46 moves so as to impede the motion of the
concrete saw 20 in its forward direction. In this manner, the
cutting blade 46 removes concrete and brings it to the surface
in the slots in the cutting segmegts 131, where it is
deposited onto the sides 36 of the skid plate 42. The surface
of the concrete 30 around the groove 38 being cut is protected
from ravelling through the support of the skid plate 42 which
surrounds at least the leading cutting edge 126 of the cutting
blade 46 and supports the surface of the concrete 30.

The crank shaft 138 of the motor 22 has mounted to it
pulleys 136 and 140. One pulley 136 is connected to belt 132
which drives the cutting shaft 104 and the cutting blade 46.
The other pulley 140 is connected to a belt 142 which is
connected to a saw drive mechanism 144.

The drive mechanism 144 comprises a pulley driven
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concrete 230 being cut is wet, as is desirable when using this saw 220,
aggregate in the concrete may be disrupted by the cutting bl ade 246 and be
pushed away, thus destroying the integrity of the concrete and possibly
resulting in concrete ravelling. Al low ng the blade 246 to nove | essens

t he inpact on the aggregate and reduces damage to the concrete surface 230.
However, while the cutting blade 246 is allowed to nove out of the concrete
surface 230 away from any aggregate that it may encounter, this tends to
cause the groove 238 to have a non-unifgpmdepth. In order to nmaintain the
advant ageous cutting depth of 1.25 to 1.5 inches (3.2. to 3.8 cm, or the
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belt 142 which is connected to a pulley 150 mounted on the
transmission 146. This transmission 146 reduces the
‘rotational speed of the belt 142 and then transfers the powver
to an axle 152. The axle 152 has drive wheels 148 mounted on
it. These drive wheels 148 are mounted so as to selectably
contact the first set of wheels 40. The drive mechanism 144
is pivotably connected to the concrete saw 20 and connected by
a rod 153 to a lever 154 which is located on the control panel
34. The user may disengage the drive mechanism 144 by pulling
up on the lever 154, which lifts the drive wheels 148 out of
contact with the first set of wheels 40.

The cutting saw 20 may thus either be pushed by the user,
or alternatively be self driven by motor -22. It is preferred
that the user allow the self drive mechanism 144 to drive the
cutting saw 20, for the drive mechanism drives the saw at a
more uniform rate, which in turn cause less variation in the
cut groove 38. .

A handle 156 is attached to the upper extending support
member 28. The handle 156 is a tubular section of metal
formed into a "U" shape and connected at its free ends to the
upper support frame 28. The handle 156 may be provided with
a cushion (not shown) for comfortable pushing. The handle 156
is used by the operator to guide the cutting saw 20 so as to
maintain the cutting line on whlch %the saw is operating, and
if the drive mechanism 144 is dlsengaged is used to push the
concrete saw 20.

In operation, the motor 22 on the concrete saw 20 is
started, and the cutting blade 46 begins to turn. .The cutting
blade 46 is lowered towards the surface of the concrete 30 by -
retracting the second set of wheels 41. The skid p:ate 42
will contact the surface of the concrete 30 at either its
trailing edge 64, or flat with the surface. After the skid
plate 42 is on the surface of the concrete, the cutting blade
46 will be lowered through the slot 68 of the skid plate 42
into the concrete surface 30. The cutting blade 46 is lowered
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so as to cut nore downwardly through it. The floating skid plate 242 allows
the concrete surface 230 to be supported as the bl ade 246 noves. A spegd
control systemis provided by which the saw 220 sl ows down. The nechani'sm
which allows the blade 246 to cut the aggregate is best shown in FIGS. 21 &
22. \Wen the cutting blade 246 is cutting a groove 238 and encounters a

pi ece of aggregate, the blade 246 will nove upwards as if to exit the

concrete 230. Wien this occurs, the m'crosz'tch 285 noves with the bl ade

246 and housing 296 upwards over the highe€st cam into a raised cam
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38.

In a normal cutting operation for wet concrete, a cutting
blade 46 of about 10 inches (25;4 cm) in diameter with a
cutting segment 131 about .09 inch (.29 cm) wide is believed
to be suitable. The cutting blade 46 should be flat so that
it does not wobble. The width of the cutting segment 131 is
selected so that the cutting blade 46 provides a groove 38
width sufficient to relieve concrete stress and provide the
necessary concrete crack initiator.

Larger diameter concrete cutting blades tend to wobble
more than smaller blades. As the spacing between the slot and
the cutting blade affects the quality of the cut groove, the
amount of ‘wobble of the concrete blades becomes imporﬁént for
the first time. The cutting blade 46 may not be rotatably
mounted exactly perpendicular to the surface of the concrete
30, and the cutting blade may not be perfectly flat, thus
causing the cutting segment to wobble, and requiring more
restrictive dimensional tolerances than have been previously
needed for concrete cutting. If the wobble becomes too great,
the cutting segment 131 will abrade the sides 76a, 76b of the
slot 68, and if the slot 68 is too wide, the guality of the
groove 38 deteriorates. A runout tolerance of about .001
inches on the flatteners of the blade 46 is believed
advantageous. These tolerances are much less than that
allowed in previous saws, as the use of a larger diémeter
cutting blade 46 necessitates closer tolerances to maintain
good groove characteristics.

The cutting of the groove 238 by the concrete saw 220 °
preferably occurs within about two hours after pouring or at
such time as the saw 220 can be moved across the concrete
surface 220 without unacceptably marking the concrete surface
230. Because the concrete can be cut by the saw 20 while the
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and length of the slot 68 in the skid plate 42 are important
in determining the characteristics of the cut groove 38. It
has been determined that too wide of a slot 68 will cause the
concrete surrounding‘ the cutting blade 46 to ravel thus
causing the resulting groove 38 and surrounding concrete
surface 30 to have unsatisfactory surface characteristiés.
It is preferred that the slot 68 have a width such that
the sides 76a, 76b of the slot are as close to the sides 127a,
127b of the cutting segment 131 of the cutting blade 46 as
possible, without contact between the cutting segments 131 and
slot sides. since cutting blades 46 méy not be perfectly
planar.on their sides, and due to the fact that cutting blades
46 tend to wobble, the slot 68 width advantageously is
maintained uniformly close to the sides of the cutting
segments 131. However, the slot 68 width must accommodate the
inherent blade wobble and misalignments, and therefore the
slot width must be somewhat larger than the width of the
cutting blade 46. A slot width of about .118 to .120 inches
(.23 - .30 cm) is believed advantageous for the specified skid
plate 42, although a slightly wider slot width of .13 inches
(.33 cm) is believed to perform satisfactorily while being
slightly easier to manufacture. "

Thus, for cutting wet concrete as described in U.S.
Patent No. 4,869,201, a satisfactory slot 68 is believed to
have a space of about .020 inches (.51 mm) from each of the
sides of the cutting segments 131, such that the total slot
width is around .13 inch (.33 cm) for a cutting blade 46 with
cutting segments .09 inches thick. This tolerance should be
large enough to allow for variations in cutting blade 46, as
well as adequately support the concrete surface 20 adjacent
the cutting blade. The distance from the edges of slot 68 to
the sides of the cutting blade 46 (which includes segments 31)

are advantageously less than .125 inches for wet concrete.
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--50- potentioneter could be connected between the skid plate 242 and apart
of the saw 220 which noves with the saw bl ade 246. The voltage fromthe

| i near potentiometer would vary continuously with the relative position of
the bl ade 246 and skid plate 242 in order to send a continuous contr ol
signal that can be used to vary the speed of the saw 220, unlike the

m croswi tch 285 descri bed above which have three distinct positions.

| ndeed, an energized coil in the bores 298 could surround a magnetized
shaft 284 to forma linear potentioneter for use as descri bed above. G ven
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bet ween hlttlng. This aspect 1s described in U S. Patent No.
4,869,201, and the specification of that patent |is
inéorporated by reference. If the width of the slot 68
becomes wider than this range, the concrete surface 30
surrounding the groove 38 deteriorates. For cutting concrete
harder than 1200 psi, a wvider blade spacing may be used. The
saw 20 is suitable for use -in harder concrete, but if the
concrete is too hard, then water lubrication must be used to
prevent the blade 46 from overheating.

It is also desirable for the width of the slot 68 in the
skid plate 42 to be between 1 and 1.25 times the thickness of
the middle portion 80 of the skid plate 42 where the slot 68
is located. Preferably the skid plate 42 is .1046 inches
(.267 cm) thick at this middle portion 80. It is difficult to
machine or to stamp a small width slot 68 in a skid plate 1 to
1.25 times as thick as the slot is wider. The preferred skid
plate has the advantage of being capable of being made, while
wearing out at about the same time as the ‘blade 46.
Therefore, the skid plate 42 and the cutting blade 46 may
optimally be changed at the same time to minimize down time
during which the saw 20 is not in use.

It is also desired that the slot 68 be of a length
sufficient to surround at least the leading edge of the
cutting segments 131. Advantageously, the slot 68 surrounds
a substantial length of the cutting blade 46 in contaéﬁ_with
the concrete surface 30, and preferably extends along the
entire length of the blade 46 passing through the skid plate
42. However, once again, because of cutting blade 46
imperfections and movement of the blade 46 relative to the
skid plate 42, a tolerance wherein the slot 68 extends on each
end no more than .25 inch (.64 cm) further than the cutting
blade is acceptable. This .25 (.64 cm) inch tolerance again
will provide the necessary support of the concrete surface 30
before and after the blade trailing edge 129 and leading edge
126.
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the cutting blade and the skid plate. More broadly phrased, there are a
variety of ways described to detect relative notion between the skid plate
and a portion of the saw which may be correlated to the notion of the
cutting blade, and the signal generated in response to this detected
relative notion can be used to vary the speed with which the cutting bl ade
i s noved through the concrete surface- 233~ The cutting of the groove 238 by
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used on many current wet cutting saws may also be used.
Current water lubricated concrete cutting saws often uses
cutting blades of about 24 inches (61 cm) in diameter. Such
blades could be used on a saw 220 as generally described
herein,- if suitable adjustments were made to the various
components given the disclosure herein. Preferably, however,
a blade 246 with a diameter of about 10 inches (25 cm) is
used.

In general, the concrete saw 220 is comprised of a motor
222 mounted on a frame 224 driving a cutting blade 246 which
extends through a skid plate 242. The motor 222 is mounted to '
the frame 224 at a point just in front of the longitudinal
center of gravity. The motor 222 may be mounted by bolting or
welding it to the frame 224. The motor 222 is the power'
source which rotates the cutting blade 246 and drives the
other components of the saw 220. This motor 222 may be of any
type. A 9 h.p. Brigs & Stratton gasoline motor, having a
maximum speed of 3600 r.p.m., is believed suitable.

The motor 222 speed may be monitored by a tachometer 395
which is mounted on a control pane), 234 and the_speed may be
varied remotely by using a throttle cable 397 connected to the
motor 222 and the control panel 234. The motor 222 may be
remotely started by engaging a manual choke 387 connected to
the motor 222 ahd by turning an ignition key switch 389 which
is electrically connected to the motor 222, as would be
apparent to one skilled in the art. An indicator light 390
may be provideﬁ to indicate~that the motor 222 is running, and
an hour meter 393 may be electrically _connected to the
indicator light 390 to measure and display the number of hours
that the motor 222 has run. The light 390 and hour meter 393

may be electrically powered .and connected to the motor 222, as
R ment oneet
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cutting wet concrete, as discussed in U S. Patent No. 4,768, 201. It has
been detgrn1ned that too wide of a slot 268 will, relative to the width of
the cutting segnents, cause the concrete surface adjacent slot 238 ravel.
As the concrete hardens, w der spacings between the slot 238 and the

adj acent ~ -51- cutting blade 246 can be accommopdated without raveling

but the risk of having the concrete crack before it cut also increases Qﬁth
t he harder concrete. The relative: spaC|n and design of the various aspects
of skid plate 242 is the sane as dlSCUSSEg above regarding skid plate 42,

and w || not ?:%?ae.\k)g:%x}&\rte BeGausk ihheacht tne dtede 246 is located on

one side ofWQ1 saw 2 , tt
saw to travel al e oEYRR® 2A4 m% 3 l)n pégeg{:ﬁtg%gﬁggx%%l pc%li%e e, cnghete

portions: a lower support surface 226 comprising a plate 223

malin

connecting two beams 225, and sides 228, 229 which extend
upﬂards frém the lower support surface 226. The lower support
surface 226 comprises mainly the rectangular plate 223 which
is connected to the rectangular beam 225 on each side. The
plate 223 is made of metal such as steel or aluminum. The
metal beams 225 are mounted to the bottom of each side of the
plate 223 and depend downwards. ‘

The sides 228, 229 comprise two generally parallel plate
members which rise vertically from opposite sides of the lower
support surface 226. The sides 228, 229 may be made from
steel, aluminum or other durable material which will support
other saw 220 structures.

A metal face plate 227 connects the sides 228, 229 at
their ends at the front of the saws 20.

A headlight 377 is mounted in a rectahgular cut out in
the face plate 227 for illuminating the concrete surface 230
in front of the saw 220. A side light 378 may be mounted in
the side 229 just behind the point where the cutting blade 246
is mounted in order to illuminate the area about the groove
238 being cut. Both of the lights 377, .378 are connected by
wires to a switch 399 and powered by a battery 405.

The top of the two sides 228, 229 are connected by a hood
382 which is hinged to the front of the frame 224.° The hood
382 is thus pivotable about the front of the saw 220 and
extends so as to cover the top, otherwise open, surface
between the sides 228, 229. The hood 382 as shown is
preferably made from metal, but could be made from a durable
plastic. The hood 382 has a raised portion 383 which has
openings at its end facing the rear of the saw 220 in order to
provide additional air access to the inside of the saw 220.
A linear actuator 384 (FIG. 13) is attached to the frqnt of
the hood 224 and the side (FIG. 12) 229 to open and close the .
hood 382. This actuator 384 is electrically powered, and is
activated by engaging a two way toggle 388 which is connected
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on which the cutting blade is nounted. In order to conpen [

resi stance and get the saw 220 to travel in a straigh?pliﬁgfetLgroLQLZtor
may engage the grip 256 which presses the brake bl ocks 247 a, b against the
sl eeve 253 on the drive axle 352. The brake 243 causes the sl eeve 253 to
stop rotating with the axle 352 but does not stop the axle 352 from

turning. That is, the sleeve 253 slips on the axle 352 and '
the adjacent wheel 240. Thus the drive to the wheel on the 2?32 S?ttﬂélggw
220 opposite the cutting bl ade 246 is-z%opped. Because only the wheel on
the side 229 of the saw 220 on which the cutting hlade 246.is |located is
bei ng drigenthé hictuzausedyt kdechwie2Virbnde s "‘t%’]thg’ﬁ SBYERHE: TP r°R%e

di : . .
rg;?gigﬁ2%£¥@¥eé[ﬁg1£ﬂg gHEting bl ade 246, thus conpensating for the bl ade

n | , th '
D93 Lo el nt ai b SRSEIRE IS PEFRE PR anguaf By £6' i Siflet 2283082bNe: Dr ake

%\égrgagg_ﬂgéleye&f idlast aheaay 280 .vaFle eeYer 38k A éqtbﬁg‘gﬁiaBF ?he

meta rw%q%ﬁ*g%ég;hs from the bottom of the sides 228, 229
nearest the concrete, upwards to a control panel 234, which is
described below. The sides 228, 229, hood 382, and cover 385
thus act to form an enclosure about the frame 224 on all but
the side facing the surface of th concrete 230.

As illustrated in FIG. 12, 14 & 15, an alignment guide
370 is mounted to the outside of the side 229 on which the
groove 238 is being cut. The alignment guide 370 comprises a
long column approximately 4 feet (1.2 m) long which is mounted
pivotably to the side 229 of the saw 220. The alignment guide
370 has a roller sight 372 mounted on its free end. An
actuator 376 is mounted to the pivot of the alignment guide
370 on the inside of the side 229 to provide powered rotation
of the guide into a use or non-use position. ' This actuator
376 is electrically powered and is controlled from a toggle
396 mounted in the control panel 234 and which is connected to
the actuator 376 by electric wiring, as would be obvious to
one skilled in the art. A stop 374 is mounted on the outside
of the side 229 to the rear of the pivot point of the guide
370 in order to limit the travel of the guide. The control
panel 234 is connected to the sides 228, 229 near the rear of.
the saw 220. The control panel 23 comprises an enclosure
containing a plurality of gages and controls, including the
mariual choke 387, the hood actuator toggle 388, the ignition'
key switch 389, the indicator light 390, a clock on/off switch
391, a clock 392, the hour meter 393, an ampere meter 394, the
tachometer 395, the guide arm actuator toggle 396, the
throttle cable 397, a gear actuator 398, the headlight switch
399, a control panel actuator toggle 400, a second set of
wheels actuator and drive toggle 401, a full depth cut light
402, a drive indicator light 403, and a transmission actuator
toggle 404 (FIG. 18).
The control panel 234 is pivotably connected to the saw
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Referring to FIGS. 24-27, there is illustrated an alternate enbodi nent of
the bl ade housing 496 and skid plate 442 arrangenent. In this description,
the "top" of the part refers to the portion of that part which is farther
away fromthe concrete 430, while the "bottonm of a part refers to the
portion of the part which is closer to the concrete. In particular, blade
housing 496 is designed to work in the sanme manner as those descri bed
above, and in conmmunication with both saw_20, 220 enbodi ments descri bed
above. However, this design acts partlcuP rly well to deaden the noise

created %h q;é.r ?QQ.SC%%' 08 8h éQgs GO rﬁ,sfdw o %ecamerwepm@i

and reducing t ruption to surroundin mel |n s and eop .
particul ar, &34 3Nk r"eﬁ%dS*P% Fidgs 228 g r-at e lﬁfe%l%’ﬁ the
desi gned, conssritiieganed opar fkesonnddted to the rear of the saw 220 with

an_actuator 239 so as to allow the control panel to be
remotely pivotable. The actuator 239 is electrically powered
and is activated by a two way toggle 400 on the control panel
234 which is connected to the actuator 239 by electric w1r1ng.

Handles 254a, b are mounted on each side of the control
panel 234 at its rear side (FIG. 13). The handles 254a, b
comprise cylindrical grips which extend from the control panel
234. The handle 254a on the side of the saw 220.on which the
groove 238 is being cut may be rotated or twisted so as to
actuate a cable. A squeeze grip 256, akin to a motorcycle
hand clutch, is attached to the other handle 254b. The grip
256 can be closed against the handle 254b so as to pull an
actuator 249 cable attached thereto. . '

A first set of wheels 240 is attached to the concrete saw
220 near the location of the center of gravity of the saw 224
along the longitudinal axis, but slightly offset towards the
rear or trailing end of the saw 220. The longitudinal axis of
the saw 220 is generally barallel to the groove 238. A
transverse axis is  substantially perpendicular to the
longitudinal axis and substantlally parallel to the concrete
surface 230. The first set of wheels 240 is connected to a
transverse axle 244 which passes through, and is rotatably
mounted to, the beams 225 of the frameizzé. The axle 244 is
substantially parallel to the transverse axis, with each of
the wheels 240 being adjacent a side 228, 229 to provide a
widely spaced suppoft for the saw 220. The axle 244 is
located about 18 inches (46 cm) rear of the shaft on which the
cutting blade 246 is mounted, as is described later. The
first set of wheels 240 is located between the sides 228, 229
of the frame 224, and preferably both wheels track to one side
of the groove 238 being cut.

Each of the wheels in the first set of wheels 240
preferably has a smooth tread pneumatic tire 10 inches (25.4
cm) in diameter and 4 inches (10.2 cm) in contact width, thus
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the prior skid plate 42, has a mddle portion 460 which contacts the
surface of the concrete 430 when the groove 438 is being cut. The skid

pl ate 442 also has a | eading edge 462 and a trailing edge 464, as well as
ends 466 which are flat and which extend away fromthe m ddl e portion 460.
The skid plate 442 is nmounted at each of its ends 466 to shafts 484 which
have one end connected to a nounting nenber 486 on the skid plate 442.

The nounting nmenber 486 is rotatably connected to the opposing ends of the
skid plate 442. These nenbers 486 are Lkhustrated as being U shaped, and
are nounted to the skid plate 442 with the use of screws. The nounting

nmenbers 48grbaM@inlgak &hdascé%a&ttékéwlmmaﬁlepmmgtbheoogh Iheally

accomodat pln 2 for. securi t.he fl f

t he nounti %‘6’ zﬁa 1?8{9 1Y% aﬁ%‘g" D ltys ez%df\%febe(r?q %5? &§4§§

the skid ph@a@mabmdpfnsteaq@qr@mayﬁé vyhen| t'a%v%q’ré 2@@ éspP§F€ 442
to be easily, RADVRE %rﬁstﬁe@e@edmedmat;eeagwl YheORRe@list hfet w01 8BHBA! S

486 has thiguﬂhaégghghgg3d25g %O%Qf @ peé%anently mark the concrete
surface 230 with indentations greater than 1/16 inch in depth
in road paving applications, although in residential or
commercial applications any visibly'perceptibie deformation is
undesirable and often acceptable, when used to cut concrete
having a hardness such that a steel rod weighing about 5.75
pounds, having a diameter of 1.125 inches, when dropped from
a height of about 24 inches from the surface of the concrete
makes an indentation of about 1/32 of an inch or less with a
flat end of the rod, although when cutting concrete for
certain residential or commercial applications any visible
deformation of the concrete surface is undesirable. If the
saw 220 is used to cut harder concrete, the wheels may be
smaller and harder as the harder concrete is less prone to
damage than the wet concrete. ' '

The first set of wheels 240 may be of other sizes and
configurations which will not irreparabiy mar the surface of
the concrete 230 when the saw 220. is used to cut wet concrete,
as described in U.S. Patent No. 4,869,201. Smaller wheels may
be used, but then the concrete must be harder before the saw
220 can be used.

A second set of wheels 241 is opnnected to the frame 224
near the front or leading edge of the saw 220, and located on
the opposite side of the center of gravity of the saw 220 as
the first set of wheéls 240. The second set of wheels 241 is
preferably made of rubber, 5 inches (12.7 cm) in diameter, and
about 2 inches (5.1 cm) wide. The second set of wheels 241,
like the first set of wheels 240 is located on one side of the
groove 238 being cut. ' '

Referring to FIG. 13, the second set of wheels 241 is
mounted on a transversely oriented axle 248. The axle 248
passes through one end of a rotatable member 250. The

rotatable member 250 is rotatably connected at its other end

et
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| ongi tudinal slot in which the pin 492 may slide generally parallel to the
skid plate 442 to pernmit the skid plate 442 to nove laterally to conpensate
for the di stance change when the ends of the skid plate 442 nove vertically
relative to one another. Load bearing nenbers 528 are | ocated one on each
side of the skid plate 442 and connect opposite ends 466 of skid plate 442.
The | oad bearing nenbers 528 are in tension, so that they pull the ends 466
t owards one another and slightly bow the_ghbddl e portion 460 away fromthe
saw 460 and towards the concrete surface 430. The shafts 484 have second
ends whi ch exioetlel fkama pestapghlpindlzale. honwshegudfbrWwhsezhis scdmséettl to

L Fau 20, 58, Vs DR TR SERhC R A BREEL UL, A e
rotatable member 251 at its other end. The actuator 252 has
a spring 253 mounted on it which pushes againét the rotatable
member 250. An electrical wire (not shown) connects the
actuator 252 with the actuator toggle 401 on the control panel
234. Activation of actuator 252 allows the wheels 241 to be
rotated into contact with the concrete surface 230.

A skid plate 242 is attached to side 229 of the frame 224
a sufficient distance away from the position of the first and
second set of wheels 240, 241 so that the groove 238 is not
overridden or damaged by the wheels 240. The skid plate 242
is designed, constructed and operates like the prior skid
plate 42, and a detailed description will not be repeated for
common parts and operation. The skid plate 242 is designed to
smoothly contact the surface of the concrete 230 and is
therefore of sufficient width and length so as not to drag
into the concrete surface 230. _

Referring to FIG. 16, the skid plate 242 has a middle
portion 260 which contacts the surface of the concrete 230
when the groove 238 is being cut. The skid plate 242 also has
a leading edge 262 and a trailing edge 264, as well as ends
266 which are flat and which extends away from the- middle
portion 260. The ends 266 of the skid plate 242 are offset
vertically a distance away from the surface of the concrete
230, so that the middle portion 260 depends from the saw 220
a distance sufficient to contact the concrete surface 230 in
order to support the concrete surface during cutting and
inhibit ravelling of the concrete surface 230 adjacent the
groove 238. '

Referring to FIG. 16, the skid plate 242 has a slot 268
which allows the cutting blade 246 to pass through the skid
plate 242 into the surface of the concrete 230. This slot 268
is located along a longitudinal axis of the skid plate 242,
which axis is generally paraliel to the longitudinal axis of
the saw 220. The slot 268 has a leading end 272 which is
closed and terminates near the leading edge 262 of the skid
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-53- enbodi nents. The bl ade housi ng 496 has bores 498 aligned to accept the
shafts 484 which support the skid plate 442. The bl ade housi ng 496 further
has a sem -circular hollow section 500 in which the rotating cutting bl ade
446 is accepted. A renovable plate 502, about .125 inches thick, is
attached to the bl ade housing 496 to allow conplete access to one side of
the bl ade 446. The bl ade housi ng 496 and plate 502 provide a safety shield
to protect the user fromflying particles dislodged by the cutting bl ade
446. Preferably, in this enbodi nents33-he housing 496 is constructed from
a single block of alum num The housing 496 and plate 502 encl ose the
upper portbPbatef24de cTheiskpthi2fhe adse. hasThethaiiing end 2p4sWwnicHoBs wit h
3,1l vabboasaubeki sl sdplomeriim pnior et e
Verti cal [ yERRS oRDREENEABr adht HBUSTHE ARV Py DRt P4 1R s « e
ends of thelgkn6&l la/ recess (not shown), analogous to recess 78 of skid
plate 42 (FIG. 3), extends into the bottom surface of the skid
plate 242,

Ideally, the saw 220 is supported on the concrete surface
231 by the first set of wheels 240 and the second set of
wheels 241. When the saw 220 is being used to cut the groove
238 in the concrete surface 230, fhe second set of wheels 241
are in a retracted position. This position corresponds to the
actuator 252 being fully retracted. '

Advantageously, the second set of wheels 241 are only
partially retracted by the actuator 252 so that they still
support and stabilize the saw 220 during cutting. The wheels
241 are retracted sufficiently so that only the spring 253
urges the wheels 241 into contact with the concrete 230. The
spring 253 limits the force which the wheels 241 can exert on
the concrete surface 230, while still making the saw 220 more
stable. In one embodiment partially tesfed, a spring 253
resiliently exerting the second set of wheels 241 against the
concrete surface 230 with a force of about 10 pounds was
believed suitable for cutting wet concrete with a 4 pound
force on the blade 246 and about 19 pounds downward force on

~ the skid plate 242. Varying forces from spring 253 may be
used depending on the hardness of the concrete 230, the
specific location of the center of gravity of the saw 220, and
the specifié forces exerted by the cutting blade 246 and skid
plate 242 on the concrete 230.

The second set of wheels 241 is fully engaged with the
concrete 230 primarily during non-cutting or non-operation
periods, as for example,' when it is desired to roll the
cutting saw 220 to and from various slabs of concrete, for
unloading or loading the concrete séw, when the concrete saw
is being maneuvered on a slab of concrete to align the saw for
cutting the groove 238, or when it is desired to change the
cutting blade 246 or the skid plate 242. 1In such a case, the
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rectangul ar housing, on opposite ends of the circular hollow section 500.
These bores 498 are of a slightly larger dianeter than the shaft 484, so
as to slidable accormpdate the shafts 484 therein. A spring 520 is ’
positioned inside of each bore 512 which houses the shafts 484. The
springs 520 rest on a snaller cylindrical top end 522 of each shaft 484.
An adj ustment screw 524 is positioned above the spring 520 in each bore 498
at a point near the top of the bl ade houggng 496, thus sandw ching the
;P;}ng g?alnsplat the top end 522 of the *dhaft 484. The springs 520 are
erably coil springs wth spr i , b 5 '
cutting wet %%‘ﬁ%’?cgtse? °£M&'§5"ee§ & Qéﬁpﬁgrn%%%gﬁ ggeﬁagwé’éé?g‘égﬁ? gﬂ%{]g?gh?ﬁbﬁn
concrete, as2%te iTaueneperatonfengrgekidl SHIHD &WQtPﬁt8°Pﬁ5°EOREP8?e234

;‘;;f ggrem fggsié‘g oA %e% h@sﬁggébgﬁgaﬁe{w Wit ittt asideresc amer ebgatahdespenhgs 520

adj ust ment  sePRw 524 %egaavaﬁ‘?&jr%dpga‘?‘ﬂ{ag%?ﬁ%&%q ?fcoa?rlg?%isr%e'tzﬁé'

spring 520 downward and away from the frame 224 but toward the concrete
surface 230.

Referring to FIG. 23, a distance counter 560 is mounted
to the frame 224 of the. saw 220 in between the first set of
wheels 240 and the second set of wheels 241 (see FIG. 24).
Preferably, the counter 560 comprisés a small wheel 562, about
3.75 inches in diameter, mounted on a bar or column 564. One
end of the bar 564 is pivbtally mounted to the saw 220 in a
pin and hole arrangement. A stop 566, such as a bar or pin,
is located on the frame 224 to limit the travel of the counter
560. Preferably, the stop 566 is located below the point of
attachment of the bar 564 to the frame 224, to limit the
movement of the bar 564 and wheel 562 toward the concrete 230.
Thus, when the cutting blade 446 is disengaged from the
concrete by lifting up the front end of the saw 220, the bar
564 and wheel 562 are also lifted up and disengaged from the
concrete. The pin 566 prevents the bar 564 from pivoting the
wheel 562 sufficiently to maintain contact with the concrete
430. Thus, when the second set of wheels 241 are engaqed with
the concrete surface 230, and the cutting blade 246 is lifted
out of the concrete, the wheel 562 of the counter 560 no

~ longer touches the surface of the congrete 230. Conversely,
when the saw 220 is lowered such that the cutting blade 246 is
cutting the concrete surface 230, the wheel 562 of the counter
560 contacts the concrete surface as well.

The counter 560 further comprises-a pin 572 located near
the outer circumference of the wheel 562 and protruding from
the wheel 562 parallel to its axis of rotation. A sensor 570
is mounted on the bar 564. The sensor 570 is sensitive to the
passage of the pin in front of it during each revolution of
the wheel 562. This sensor 570 is preferably an Omron
Corporation TLE-X2Cl proximity switch. The sensor 570 is

connected with wiring to a counter display (not shown), which
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adai nst the shaft 484 and resiliently urge the shaft downwards towards the
surface of the concrete 430. -54- The conpression of each of the springs
520 between the top end 522 of the shaft 484 and the adjustnment screw 524
resiliently urges the shafts 484 towards the surface of the concrete 430.
The shafts 484 thus correspondingly force the skid plate 442 towards the
surface of the concrete. This is necessary to aid in pressing the skid
plate 442 against the concrete surface 430 with a predeterm ned force. A
support 477 is mounted to each of the sh¥fts 484 just above their

[ 1th the ti 486 The  supports_477 are primarily
Fect angul arthY aPEs MR, R ERBOFENEREReRRNEh Lidvept PRETERBDINa! (thesd,

rectangularma ans i ( ei’ . . .
and as il ueeunkter, IBHnpahseOmroni reprpoxaticomn addedhedAEA,h whier eWs

It is electrically self-powered. As the wheel 562 and pin 572
rotate, the counter 560 counts the number of revolutions, and
keeps track of the linear distance traveled in feet when the
saw 220 is cutting concrete. It is noted that when using a
sensor 270 of the type described above, if three pins 572 are
placed on the wheel 5§62, the counter 560 will keep track of
the linear_distance traveled in meters. As mounted, the
counter 560 thus displays to ‘the saw user the distance
traveled (whether in feet or meters) when the saw 220 is in
the cutting position, so that the approximate blade wear and
use of the saw 220 can be monitored.

Referring to FIG. 16, the skid plate 242 is mounted at
each of its ends 266 to a shaft 284 which is connected to a
mounting member 286 on the skid plate 242. The mounting
member 286 is rotatably connected to the ends 266 of the skid
plate 242. These member 286 are illustrated as being U
éhaped, and are mounted to the skid plate 242. )

The mounting members 286 have flat sides 293 with holes
290 passing through them to accommodate.pins 292 for securing
the flat sides 294 of the shafts 284 to the mounting members
286 to allow for rotation between the shafts 284 and the skid
plate 242. The pins 292 are removable to allow the skid plate
242 to be easily removed or attached. Advantageously, one of
the two members 286 has the hole 290 shaped in the form of a
longitudinal slot 291 in which the pin 292 may slide generally
parallel to the skid plate 242 to permit the skid plate 242 to
move laterally to compensate for the distance change when the-
ends of the skid plate 242 move vertically relative to one
another. '

Load bearing members 328 are located one on each side of
the cutting blade 246 and connect opposite ends 266 of skid
plate 242. The load beéring members 328 are in tension, so
that they pull the ends 266 towards one another and slightly
bow the middle portion 260 away from the saw 220 and toward

the concrete surface 230. »
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possi bl e, however, to attach the supports 477 to the shafts 484 by ot her
met hods, such as welding. In connection with this blade housing 496 and
skid plate 442 assenbly, side shields or guards 530a,b and front and rear
guards 482 are used to further enclose the cutting bl ade 446. These shiel ds
or guards 530a,b and 482, used in conjunction with the bl ade housing 496
and plate 502 encl ose the non- engaged portions -of the cutting blade 446
to reduce the noise created during cuttln of the concrete, as well as .trap
di sl odged concrete and keep it fronlbelnﬁ strewn about the surface of the

concrete 430. Thﬁagggﬁﬁggaggq Egrﬁbﬁﬂtgé EQEégeﬁtéfmkﬂgégk%f%gSQ tjygt

portion of the b I'S not engaged the concrete 430.
engaged porﬁb@Ner¢MQ%¥tQ?ﬁﬂﬁﬁthﬂtW¥ﬁhcﬁh?h@°¥ﬁ%&ﬁ94ﬂﬁmﬂﬁ¥%h2§§ten&§“ﬁnto
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a2 20 i RpFREE Pt FAREL % fhatls BhRceo oLl N sl <
ot her natercahpwhsehtwp pieces whlch are connected by a bolt. It is
possible, however to attach the supports 277 to the shafts 284
by other methods, such as welding.

A cam block 279 connects the ends of the supports 277.
The cam block 279 resembles ‘a cross on its side. The long
thin part of the cam block_279'c6hhects the supports 277,
while a cross piece with a cam 281 located thereon is located
in between and is mounted parallel to the long portion of the’
cam block. The cam 281 is elongated and has various bumps or
positions located aiong it. The exact shape of the cam 281 is
determined by the speed sensing devise which is used to
control the speed of the saw 220, as will be fully described
below. .

As illustrated in FIG. 16 & 22, a mounting bracket 283
extends from the side of the blade housing 296 facing the saw
220. The brackef 283 is L shaped, and is attached to the
blade housing 296 so that it extends slightly outward towards
the concrete saw 220 and then downward towards the concrete
surface 230. The bracket 283 is mounted to the blade housing
296 about half way between the front of the blade housing 296
and the center of the housing by welding, screws, or the like.
A microswitch 285 is attached to thg bracket 283 near the
bottom middle of the bracket so that upon relative movement
between the skid plate 242 (to which the cam is 281 are
mounted) and the blade 246 and housing 296 (to which the
microswitch 285 is connected), the microswitch 285 engages the
cam 281 in various positions.

The microswitch 285 is of the type which has an extending
roller or pin which acts to engage or disengage the switch 285
depending on the extension position of the roller. The switch
285 has three positions: when the roller is fully compressed
against the switch the switch transmits a positive voltage;
when the roller is half way extended from the switch, the
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darabl e and effective in blocking concrete dislodged by the cutting bl ade
446. Further, it is desired that the material be clear, in order that the
user may see through the guard 530a,b so as to see the cutting bl ade 446
and skid plate 442. A material which does not readily transmit sound is

al so preferable. It has been determined that a .25 inch thick sheet of
Lexan is a good material fromwhich to fabricate the -55- side guards
530a, b. One side guard 530a is mounted on the side of the housing 496

cl osest the saw 420, and the other guar$h530b is nounted to the renovabl e
pl ate 502, so that the guards 530a,b are parallel to, but on opposite sides
of the cutdwikrlol txkendsibts Far hegativa eolleageép ahbBowhehe thasyagaerd ide
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voltage. The switch 285 as shown, has a threaded area which
~allows it to be placed in the bracket 238 through
éorrespondingly threéded holes. The switch 285 may, of
course, be mounted in any variety of other manners. The
switch 285 extends towards the cam block 279 and the roller of
the switch 285 contacts the cross portion of the cam block so
as to engage the cam 281 in various positions upon relative
movement betﬁeen the blade 246 and the skid plate 242.

Referring to FIG. 16, the shafts 284 have second ends
which extend into a rectangular blade housing 296 which is
fastened to the saw 220 so as to enclose a portion of blade
246. The blade housing 296 has bores 298 aligned to accept
the shafts 284 which support the skid plate 242. The blade
housing 296 further has a semi-circular hollow section 300 in
which the rotating cutting blade 246 is accepted. A removable
plate 302 is attached to the blade housing 296 to allow
complete access to one side of the blade 24s6. The blade
housing 296 and plate 302 provide a safety shield to protect
the user from flying particles dislodged by the cutting blade
246.

The bores 298 extend vertically through the blade housing
296 and are located near the opposite ends of the generally
rectangular housing, on opposite ends of the circular hollow
section 300. These bores 298 are of a slightly larger
diameter than the shaft 284, so as to slidable accommodate the
shafts 284 therein.

Guards 282 depend from the supports 277 towards the skid
plate 242. The guards 282 are wide enough in dimension so
that removed concrete which is dislodged from the cutting
blade 246 and thrown there-rom is stopped by the guards 282.

Referring to FIG. 1., a slc: 316 is located along a
portion of the length of each shaft 284. A rod 314 has one.
end fastened to the blade housing 2§6, with the“other end
passing through a bore 312 in the blade housing 296 and into
the slot 316 in the shaft. The rod 314 and slot 316
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to"the saw 420 has an el ongated notch 538 located in it to coincide with
the location of the shaft 504 so as to enclose the rotating shaft 504. The
guards 530a,b are connected to the housing 496 through nounting bl ocks 532.
The nmounting bl ocks 532 are |located near the |eading and trailing ends of
the exterior of the housing 496, on each side of the blade 446, for a total
of four blocks 532. A nounting screw 534 connects the guards 530a,b to
each mounting bl ock 532. The guards 530agg-depend fromthe screws 534 in
each block 532. In order that the guards 530a, b be novable vertically, a
vertical sl airizmifgdmerftomatblf comictgushd SBAELb 294amﬁeﬁheeﬂchesszéewl
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shi el ds 540%012@85" %9%' %rc])g%_rh%q_ the shafts 284, and the attached skid plate
242 may not come free from the blade housing 296.

A spring 320 is positioned inside of each bore 312 which
houses the shafts 284. . The sprian 320 rest on a smaller
cylindrical top end 322 of each shaft 284. An adjustment

' screw 324 is positioned above the spring 320 in each bore 298
at a point near the top of the blade housing 296, thus
sandwiching the spring against at the top end 322 of the shaft
284. The springs 320 are preferably coil springs with a
spring rate of about 4-5 pounds/inch when cutting wet
concrete. Greater spring rates may be used for harder
concrete, as the indentation of the skid plate 242 into ‘the
concrete surface 230 is not of as much concern with harder
concrete. The springs 320 are compressed into the bore 312
with the adjustment screw 324. The adjustment screw 324 may
be advanced into tﬁe bore 298 to compress the spring 320
against the shaft 284 and resiliently urge the shaft downwards
towards the surface of the concrete 230.

The compression of each of the springs 320 between the
top end 322 of the shaft 284 and the adjustment screw 324
resiliently urges the shafts 284 towards the surface of the
concrete 230. The shafts 284 thus cogfespondingly force the
skid plate 242 towards the surface of the concrete. This is
necessary to aid in pressing the skid plate 242 against the
‘concrete surface 230 with a predetermined force.

Except for the cam 281 and microswitch 285, the overall
construction, mounting and operation of the floating skid
plate 242 is analogous to. skid plate 42, and will not be
repeated.

As illustrated in FIG. 12, the blade housing 296 is
mounted to the lower extending side 229 of the frame 224 at
its front right hand corner. A blade drive shaft 304 passes
through the side of the blade housing 296 nearest the frame
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- ith an L-shaped cross-section; they are nounted in an inverted
ngﬁ?gﬁ gxgr t wo edgeg of the rectangul ar mounting blocks 532, on OEpos!éZ
si-des of the housing 496. The top shields 540a,b are parallel to %he fl
of the cutting blade 446, but on opposite sides of the blade 446. e opSt
shi el ds 540a, b each preferably extend away fromthe housing 496 JUStd- pa
the outer surface of each guard 530a,b. Each top shle]d 540a, b eﬁperd554oa
downwardly at |east past the top of each guard 530a, b, the top shie I
| ocated on the side of the housing 496-x$esest the saw 420 having a snma

' 04. The bottom shiel ds
notch to al]low the passage of the blade drive shaft 5
542a, b ar ZZL%? 50 '{)‘i‘%f%ﬁ‘%ﬁgymé‘f ohyathus mowstedmydmendiidulan to hapethgr 0SS

section, pemel ReD tmdt hehua detse OfrbBoe Cubbi B ipkAURIA46. the TRERQL LA

shields S42arPifd€es at a sufficient distance from the side of the
removable plate 302 so that the cutting blade 246 and a
iocking nut 306 may be positioned thereon. The cutting blade
46 is thus mounted perpendicular to the drive shaft 304, to
cut the groove 238.

As illustrated in FIGS. 19 & 20, slot 310 is located in
the drive shaft 304 parallei to the length of the shaft for
engagement by a pin 312. The piﬁ 312 is mounted through the
face plate 227 of the frame 224 and is spring biased to a
disengaged position. When engaged, the pin 312 enters the
slot 310 so as to prevent the rotation of the shaft 304. This
allows the user to lock the drive shaft 304 and remove the
locking nut 306 with a wrench so the cutting blade 246 can be
replaced. )

Referring to FIG. 16, the cutting blade 246 is analogous
to cutting blade 46, and a detailed description will not be
repeated.

The battery 405 may be set on a ledge 406 attached to the
inside of one of the sides 228 of the saw 220. The battery
405 is connected to the switches and gauges on the control
panel 234, and to a generator (not shown) in a manner known in
the art, given the information herein. The current output of
the battery 405 may be measured by connecting wiring to the
ampere meter 394 on the control “panel 234, as would be
apparent to one skilled in the art.

A crank shaft 338 extends from the motor 222 in fhe
direction of the side of the saw 220 on which the cutting
blade 246 is mounted. A dual pulley 336 is mounted on the
crank shaft 338. A belt 332 is mounted from between the dual
pulley 336 and a Pulley 334 located on the blade drive shaft
304. Another belt 342 is mounted between the dual pulley 336
and a pulley 340 on a saw drive mechanism 344 which is
described below. Optional belt tensioning pulleys 345 may be
installed to maintain the belt. '

As illustrated in FIG. 17, the saw drive mechanism 344
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preferably nounted directly to the housing 49 [

and | ocated at the very bottom of the houging64ggdaggagfa522§0;espect|ver,
Ereferably, the bottom shields 542a, b each extend out fromthe housing 496
522a p0|Et near the inside surface of each guard 530a,b. The bottom shield

I on the side closest to the sawis preferably constructed of two pieces
Fcated on either side of the notch 538 in the bl ade housing 496 which

al l ows the passage of the drive shaft 504. Front and rear .guards 482 depend"

fromthe supports 477 towards the skid pf8fe 242. The front and rear P

guards 482 thus help seal off the front Ssm3fs < : FYEieEH
portion of tammRIdESEsSHG b‘f%’@%.st’%g éz}%dgﬁ%z aren{(:)ifSStall&?ﬁ ri‘thrs sug tﬂgt
they extend ﬂlﬂfcé&%ela @ vienagl esEB2 aneuntrd (e asPEd VEUSPRROER R BT TH® end
e g
e

suer 507 ol iAYEVaGEb L1 L heng desusrupamnerodogi iy

plate 502 i rismigotedly] cernerEegudt 98 gorrgt\‘/%nfultﬁgen?%gs L..-,Bga_é9ﬁoa5@i

Skid plate 4A7dfnsed ot thel rahelihg b6, OtheE Gnd ¢ oan YLl 106
extends from the frame 224 towards the rear of the saw 220 for
mounting the drive mechanism 344 thereto. An actuator 351 is
connected to the rear of the plate 350 and a bracket which
extends between the sides 228, 229. The actuator 351 is
electrically connected to switch 398 on control panel 234.
The actuator 351 allows the user to disengage completely the
caw drive mechanism 344, for instance, if the user wants to
push the saw by hand.

A chain 354 is mounted to a transmission drive gear and
connects the transmission to the drive axle 352. The drive
axle 352 is mounted to the drive support plate 350 so the axle
352 can rotate. A sleeve 353 is mounted on each of the. ends
of the axle 352. Each sleeve 353 is made of durable plastic
and fits tightly enough to the axle 352 so -that normally the
sleeve 353 rotates with the axle 352. The axle 352 is
positioned in the support plate 350 such that when the plate
350 is its normal, engaged position, the sleeves 353 are in
driving contact with the rolling surfaces of the first set of -
wheels 240, causing the saw 220 to move. The actuator 351 can
‘disengage the sleeves 353 from.the wheels 240 to stop the
self-propulsion of the saw 220.

The transmission 346 is mounted to the drive support
.plate 350. The transmission 346 is a hydraulically powered
transmission having forward, reverse, and neutral positions.
The transmission 346 has a shift lever 356 for changing speed.
The free end of the shift lever 356 is connected to an arm 362
of linear actuator 360. The actuator 360 preferably has a 24-
volt electric motor to drive the arm 362. The actuator 360 is

. powered by 12 volts to reduce its speed of operation. The
actuator 360 is activated when the second set of wheels and
drive toggle 401 which is electrically connected to the
actuator and a drive indicator liéht 403 is moved.
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slots 544 are in the hollow section 500 of housing 496, and two of the
slots 544 are located in the cover plate 502. The top of the end guards
548 fit into these slots 544. The end guards 548 nove with the skid plate
442, and the slots 544 allow relative nption between the end guards 548 and
t he housing 496, while helping to substantially enclose the non- engaged
portion of the cutting blade 496. In order to prevent dislodged concrete
fromslipping in between the top of the_end guard 482 and the housing 496,
a smal ler piece of spring netal 546 is%ftached to the top center of each

0850, o7 ops R ATILE RTEOMRE ot SRty B8 S i g o
i nsi de of ¥hreuBuEheguse6eoT thfe tFPESRY S5AENaR ELRRLGF der el ¢ HO Spathd diet ween
the cover &Y bandieberichhoy 666héctedADd the motbd $6RloPftthd Rajtuaiaie.

Smal [ bl Oc:iks%,54%sarso|u?.8at BQ Oanpppaorter}\tSi %S 8I1et hsekns.figd in the art.
Normally, the actuator 360 is fully extended into a positibn
corresponding to that where the shift lever 356 is in the
neutral position. Only when the toggle 401 is activated does
the mbtor 363 which. povers thé actuator 360 cause the
actuator, and thus the shift lever to move towards the forward
speed. ' _

A spring 364 is compressed between the end of the
actuator arm 362 and the side 229 of the saw 220. The spring
364 keeps the shift lever 356 from moving into the reverse
gear. For the transmission to be shifted into reverse, the
spring 364 must be overcome using the handle 254a as described
below. The spring 364 and actuator 360 are chosen such that
when the toggle 404 is flipped to the forward position, the
actuator 360 moves the'shift lever 356 of. the saw 220 to a
position corresponding to a cutting speed of 15 ft/min (4.6
m/min). .

A cable 361 is attached to the twisting handle 254a and
the shift lever 356. The cable and attachment are rigid
enough to allow the cable to push or pull the éhiftgr 356 and
the arm 362 in either direction, and will extend far enough to
pull the shifter 356 into reverse. Thus, the speed of the saw
220 can be manually controlled by hgndle 254a.

Given the above information, it is also contemplated that
one skilled in the art could connect a fixed speed
transmission to the motor and vary the speed'at which the saw
220 is propelled across the surface of the concrete 230 by
directly manipulating the speed of the motor and indirectly
manipulating the speed of the transmission through the
throttle control of the motor.

A partial brake 243 for steering assistance is connected
to the axle 352 on the side of the axle opposite the blade 246
and the groove 238 being cut. This brake 243 comprises
compression blocks 247a, b-and an actuator cable 249. The
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-57- plate 442 on the front guard 482 which is near the |leading e
the skid plate 442. Preferably, these small bl ocks 548 exteng bggﬁeggztgg
skid plate 442 sides and the inner surface of the side guards 530a, b, and
extend downwardly to be flush with the bottom of the skid plate 442, The
guards 482 cooperate with the Ieading end of the skid plate 442 to seal off
that portion of the enclosure of the non-engaged portions of the cutting
bl ade 446. The cover 502 and housi ng 496 encl ose the upper portion of the
ggg[gggggfg pgrt;on of the rotating cutffAG bl ade 446. The concrete 430

e bottom. en ed p | 0 t N i A8i
concrete V\hl‘iﬂ"\“ﬂ%esrfe‘iq{’gggﬁf:g&%%ﬁh}sg%ﬁa g%é:nig; ge péglrd'g.Ll iqgn.éé%'l‘gélii’gglar
shi el ds 530,cuthecetd, shihdlalls 48%en shibe tHecksp aHRl HPEBH §r‘ﬁaé1“&§‘ 538N 542

cooperate Widdhdhe £aueTa W cdihe Morel.NgTAGED180Kst he7akid atatwouredo
about the sleeve 245 and mnay bé pulled together by the
actuator cable 249 to close upon the sleeve 253 as described
hereafter. The cable 249 passes through one block 247a and is
attached to the other 247b. The other end of the actuator
cable 249 is connected to the grip 256 attached to the handle
254b on the control panel 234 as described above. When the
grip 256 is not squeezed, the actuator cable 249 is long
enough so that the blocks 247a, b do not touch one another.
When the grip 256 is squeezed, the cable 249 pulls the blocks
247a, b together against the sleeve 253.

When it is desired to cut a groove 238 in concrete 230,
the saw 220 is moved into position by rolling it on the first
and second set of wheels 240, 241. The cutting saw is aligned
with the desired line to be cut using the alignment guide 370.
The guide 370, which should be in its non-use position against
the stdp 374 is lowered by engaging the actuator 376 connected
t6 the guide 370. The guide 370 is pivoted until it comes to
rest just above the surface of_the concrete 230, with the
roller sight 372 located along the line to be cut. The motor
222 is started by turning the ignition switch 389, and skid
plate 238 is lowered towards the surface of the concfete 230
as the second set of wheels 241 are retracted when the
operator presses the toggle button 401. At this time the
transmission 346 is in neutral and the saw 220 is not moving,’
although the cutting blade 246 will be turning. As the second
set of wheels 241 are retracted the saw 220 pivots about the
rear axle 244, causing the skid plate 242 to approach the
generally horizontal concrete surface 230 in an arc which will
normally bring the rear of the skid plate 242 into contact
with the surface 230 before the front of the skid plate 242
contacts that surface. Alternatively, the skid plate 242 may
contact the surface in a completely horizontal fashion.
Should the leading edge 262 of the skid plate 242 contact the
concrete surface"230 first, the concrete surface will be

S "
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] he remai nder of the non-engaged portion of the rotating cutting
grgggsz4g,emhile allowing relative notion between the housing 496 and the
skid plate 442. It is noted that even with the guards and shields, snall
hol es exi st t hrough which noise fromthe cutting bl ade 446 can escape. Ith
has been determ ned, however, that these holes and cracks are snall enoug
that during use.of the saw 420, dislodged concrete fills these gaps
quickly, effectively sealing off these cracks and holes, and further |
acting to deaden the sound created durimp-cutting. It should also be note
that the place t of the guards 530a, b, 482 and shields 540, 542 in 4
conj unct i orp‘?/\‘)? t?l"éd h‘ERE’P%QYMB? elead ing eadaf raftthsatshigy Yatre the SABJQ
to escape ftrhen det g | I9Fade 4% tihe Musairedlhere are no bl ocks 5432deple? i ng
fromthe support 47€h tc(gpgré{gl I |‘gg ggd 464}2 S%hetsél d& Ieat gé ) t|s
i mport ant t hat t ere be d Space atvthe’t PEi FAYSERAtEds t F&idkipd atieaat e
442 to al | dfZoreriekdteathisn ﬁfsafdltshﬁ dowd lynd leeigeut2ieisnds closer to the

surface of the concrete 230 than the leading edge 262 by
having the slot 316 in the shaft 284 connected to the leading
edge 262 be shorter than that in the shaft 284 connected to
the trailing edge 262. Therefore, the skid plate 242 will
again be tilted so that the trailing edge 264 of the skid
plate contracts the surface df thé concrete 230 first when the
cutting blade 246 is lowered. It is contemplated that if the
concrete saw 220 does not pivot, then the skid plate 242 may.
be either be tilted or may be horizontal with respect to the
surface of the concrete 230, because when the concrete saw 220
lowers straight down, either of these skid plate arrangements
will prevent gouging of the concrete surface.

It is also desirable for the skid plate 242 to be below
the edge of the cutting bladé 246 ciosest-to the surface of
the concrete 230 when the skid Plate 242 is not engaging the
surface of the concrete 230. 1In this- ‘manner, when the skid
plate 242 is lowered so that the cutting-blade 246 contact the
surface of the concrete 230, the skid plate will preferably be
in contact w1th the surface of the concrete before the cuttlng'
blade 246. In this manner, the skid plate 242 is already
supporting the surface of the concrete 230 around the area to.
be cut when the cutting begins, and’ the groove 238 cut will
not ravel. This may be accomplished by adjusting the length
of the shafts 284 and adjusting the 'spring 320 compression as
discussed regarding the first embodiment and skid plate 42.

The skid plate 242 is lovered into contact with the
surface of the concrete 230, and then the second set of wheels
241 are: further retracted until the cutting blade 246 moves
through the slot 268 of the skid plate 242 into the concrete
surface 230. The cutting blade 246 is lowered to its lowest
point, that being where the cutting blade engages the surface
of the concrete 230 to a depth of about 1.25 to 1.375 inches
(3.2 to 3.5 cm), although a nominal depth of 1.1825 inches is
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bl ade 446 and thrown into the encl osed space between the ho

guards 530a, b, 482 to escape and be deposited on the concregzlggrﬁggeandThe
s;ze_of this opening on each side of the skid plate 442 is preferably'about
{hg anhesfln -58- height and .85 inches in width. This space between
Lhe ase of the rear support 477 and the inner surfaces of -the side guards

30a, b, as described above, is small enough that the rempved concrete wll
fill this area and thus deaden t he soundggand at the same tine |arge enough
that as concrete builds up in the enclosed area, the renoved concrete cang
pass througgﬂgy:5éymévyadsmﬂta®uho the concrete surface 430. Substantially

?u:‘ f ?fC, tegﬁ ;ug%%e&):e%etkﬁe%? ?ée‘ghf&ﬂ']tﬂé‘h@u&%ghalleaeou epeutsgsand e

of the saw, lmnce the depth of the grc\al\éve 238e ggfngcogt% et@e%&&%rpp&é‘t'on
force with which the blade 246 is urged against the concrete
surface 230 and the speed of the saw 220.'

The downwards force exerted on the blade 246 is
controlled by placing the center of gravity of the cutting saw
220 primarily over the axle connecting the first set of wheels
240. The center of gravity of the cutting saw 220 is slightly
offset, however, to exert a predetermined force on the skid
plate 242. The amount of offset may vary depending on the
hardness of the concrete to be cut. For wet concrete, with a
hardness. such that a steel rod weighing about 5.75 pounds,
having a diameter of 1.125 inches, when dropped from a height
of about 24 inches from the surface of the concrete makes an
indentation of about .5 inches (1.27 cm) with a flat end of
the 1rod, the offseﬁ js such that the force on the
approximately 4 pounds of force are exerted on the blade 246,
and about 1 psi or less is exerted by the skid plate 242.
Thus, the weight of the saw 220 is balance substantially over
the rear axle 244, but offset by an amount sufficient to exert
a predetermined force on the cutting blade 242 and skid plate
242. The force will vary with the hardness of the concrete to
be cut, increasing with harder concrete., '

For a nominal cutting depth of 1 3/16 inches (1.1875
inches or 3 cm) with a 10 inch diameter'blade 246, the force
urging the blade 246 into the concrete is believed to be about

. four pounds, in addition to the force needed to compress the
springs 230 which urge the floatlng skid plate 242 agalnst the
concrete 230. This is for the wet concrete where the rod
indentation is about .5 inches. For wet concrete with harder
aggregate, a force of about 5 pounds on the cutting blade 246
is believed suitable.

As the blade 246 rises out of the concrete 230, as when
it hits some large and hard aggregate, the springs 320 exert
a restoring force through the saw 220 onto the blade 246 to
urge the blade back into the concrete. When the blade 246

et
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have a non-

| i near path from any opening to the atnosphere. The only

possi bl e exceptions to this mght be the tunnel or recess (78 in Fig. 3
the trailing edge of the cutting blade 246, or the slot 538 surrounding
drive shaft 504. In the case of the recess, the spaci ng. bet ween the cut
bl ade 246 and the adjacent portions of the slot in the skid plate 442 a

sufficientl

y small, and the cutting blade 446 is just at the surface of

concrete 430, such that the noise escapi the openi ng does not of fset
reductions in noise fromthe Tenaining enclosure In t he case

subst anti al

of the sl oth&é&-ﬁr&u% talﬁtéri]s’ﬂhv%fshgz&659f}ctlxé£'e
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poi nt at which the, veable shi el

engage

surf ace SLKﬁPRWﬂH %x;quﬁﬂc of the springs 320 for the wet concrete.

If the diameter of blade 246 is 9 inches (22.9 cm) a
downward force on the blade 246 of about four pounds is
believed suitable. Eor an 8 inch (20.5 cm) diameter blade
246, a downward force on the blade 246 of about 3.7 pounds is
believed suitable. The spring constant and downward force on
the blade 246 are believed to change linearly. These forces
and spring constants are the current best estimates and have
not yet been experimentally verified.

The force exerted by the blade 246 and skid plate 242 may
be adjusted in one method by selecting the mounting location
of the motor 222 at a point suitably offset from the axle 244

‘of the first set of wheels 240 when the axle 244 is mounted

towards the center of the frame 224. Alternatively, the
forces may be adjusted by mounting the first set of wheels 240
in a position nearer the rear of the frame 224 and away from
the cutting blade 246, and them moving the motor 222 rear of
the axle 244 on which these wheels turn. Rather than shifting
the location of components, the addition of balance weights
could also be used to vary the force on the blade 246 and skid
plate 242. To adjust the force exerted by the skid plate 242
when a different diameter cutting ,plade 2465 is used, the
motor 222 may be moved relative to the axle 244, the axle 244
may be moved with respect to the frame 224, or balance weights
may be added. -

As illustrated, the majority of the weight of the saw
220, which is believed to be about 200-250 pounds total, is
centered over the rear axle 244. The saw 220 is balanced so
that it exerts about 10 pounds of force on the second set of
wheels 241 during cutting, approximately 19-20 pounds of force
onto the skid plate 242 during cutting, and about 4 pounds on
the cutting blade 246, for a cutting depth of 1.1875 inches
with.a 10-inch blade 246. The saw blade 246 floats about a
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the cutting bl ade 446 escapes. A simlar occurrence can take pl [
cutting blade 446 is rotating as the blade is | owered againstptﬁgecgac£2$e
surface and before the noveabl e shields engage the concrete surface to

encl ose the cutting bl ade. Once engaged, however, the enclosure of the
non- engaged portions of the cutting blade 446 serves to reduce the sound
fromthe cutting of the concrete. The overall construction, nounting and
operation of the floating skid plate 242 i s anal ogous to skid plate 42, and
-59- will not be repeated. -During use of* & he saw 420, when the skid piate

442 is in coptact w i dne C@%{ﬁt & S FRF QiR AN be tevt tongretadand46

is cutting, ?ﬁ% e guard% 30a, b rest upon and slide over e sur f

the concr et eriiging Bedago& 1hel i hérﬁﬁ‘ér &§%§§6§,eb % WUEPt fié‘gFJPy %uovggfgé 0

With respectaggregate is encountered. The force on saw blade 246 thus
also varies slightly during cutting.

" The skid plate 242 is about 19 square inches in size, so
there is about one psi or less of pressure exerted by the skid -
plate 242 on the concrete 230. For cutting wet concrete with
a hardness such that a steel rod weighing about 5.75 pounds,
having a diameter of 1.125 inches, when dropped from a height
of about 24 inches from the surface of the concrete makes an
indentation of about .5 inches (1.27 cm) with a flat end of
the rod, the weight distribution is such that the force on the
skid plate 242 is not less than .5 psi, nor greater than 1.25
psi, with a pressuré of about .8-1.0 psi being preferred. The
low pressure on the -skid plate 242 helps prevent the skid.
plate from sinking into wet concrete or digging or disrupting
the concrete surface 230 when it is wet. If concrete harder
than 1200 psi'iS'cut,'theﬁ smaller skid plates may be used, soO
long as sufficient support is provided to prevent raveling of
the cut groove 238 while avoiding unacceptable marking of the
concrete surface 230 by the skid pléte.

This weight distribution and the independent movement of
the skid plate 242 relative to the cutting blade 246 allows
the cutting blade 246 to move upwardly, away from the concrete
surface 230 if the blade 246 hits some large aggregate, while
the skid plate 242 maintains contact with the concrete surface
230 to inhibit ravelling. '

Advantageously, the size of the portions of the saw 220
which movably support the saw on the concrete surface 230
during cutting are sized so that the portions supporting the
saw on the concrete will not leave perﬁanent indentations of

“more than 1/16 of an inch (.159cm) in the concrete. The saw
220 is believed suitable for cutting grooves 238 without
raveling when the concrete has a hardness such that a steel
rod weighing about 5.75 pounds, having a diameter of 1.125
inches, when dropped from a height of about 24 inches from the
surface of the concrete makes an indentation of about .5
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the housi ng 496, novenent of the housing 496 relative to the skid plate 442
does not affect the ability of the guards 496 to effectively encl ose the
sides of the .cutting blade 446. Further, because the front and rear guards
482 are nounted on the supports 477, which are in turn connected to the
menbers 484 which connect the skid plate 442 resiliently to the housing
496, the front and rear guards 482 nove to the skid plate 442. Thi s

all ows the structure which encloses the portion of the cutting bl ade 446
bel ow the housing 496 to conpletely enckd@se the cutting bl ade 446 even when
the skid plate 442 is noving in relatlon to the saw 420. In this manner,
the sound AMERESd (GunG™ut Pk #st A WSRE nfihst &9 - trEBSeﬁuB?°Fﬁé“g

encl osur e, poirdtietis pyﬂﬁar;u&eﬁnanddeedheiwmpélﬁaznnitanﬁ idi seedkd,i the

bel i eved 1 haediy Sﬁfedg%' 9ng e y # d LA ledlfglore 3ﬁoP€£8§§.V§‘i Ry the

oper at or e saw, an re ferabl subsStantial I'y nore, can,be ac Rieved

with this ered o dke the $Hig el?%%gz‘!%eaﬁo%elﬁmsﬁed

agalnst the concrete 230 with a predetermined force, and to
that extent helps support a portion of the saw 220.

The saw 220 is believed to suitable to cut grooves 238 in -
harder concrete without raveling, as where the rod produces
indentations of 1/32 of an inch or less. Preferably, the saw
220 is used before the concrete 230 cracks. As the saw 220 is
used to cut harder concrete, the downward force on the cutting
blade 246 may need to be increased, while the force on the
skid plate 242 may be reduced, so long as sufficient force is
applied to maintain support to the concrete adjacent the
groove to inhibit raveling of the concrete at the cut groove.

Once the cutting blade 246 is in the concrete surface,
the operator may begin to cut the gfoove 238. The saw 220 may
be puéhed-manually, however it is preferred that the drive
mechanism 344 be used. The drive mechanism 344 drives the 'saw
220 at a more uniform rate, which in turn causes 1less
variation in the cut groove 238. )

At the same time that the operator engages'second set of
wheels actuator and drive toggle 401 and raises the second set
of wheels 241 so that the cutting blade 246 lowers into the
surface of the -concrete 230, power is delivered to the
microswitch 285 and thus the actuagtor 360. As the cutting
blade 246 iowers into the concrete 230, the microswitch 285
roller, which began in the neutral position, moves up onto a
raised portion of the cam 281 such that switch 285 causes a
negative voltage to be sent to the motor 363. However, the
motor 363 is in the fully extended position and the negative
voltage does not cause its extension to change. As the blade
“246 continues to approach the skid plate 242, the switch 285
moves onto. another raised portion of the cam 281 which further
compresses the switch 285 causing a positive voltage to be
sent to the actuator motor 363, causing the actuator 360 to
retract and move the shift lever 356 so the transmission 346
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highest cam into a neutral position. Thus as the cutting
blade 246 is lowered completely, the roller moves over a high
cam bump, and then'settles in a final position where the
roller is in a position where the switch 285 is in neutral.
This position corresponds to that where the saw 220 will be
moviﬁg forward preferably at the bPreset speed of 15 ft/min
(4.6 m/min). The opefator may slow down the saw 220 by
twisting the handle 254 so as to pull the shifter 356 towards
a slowver transmission setting. .

The cutting blade 246, which is connected to the motor
222 with a belt 332, preferably turns in a counterclockwise
motion when cutting wet concrete so that the leading cutting
edge 326 of the cutting blade moves out of the surface of the
concrete 230. In other words, the cutting blade 246 moves so
as to impede the motion of the concrete saw 220 in its forward
direction when it is cutting wet concrete. 1In this manner,
the cutting blade 246 removes concrete and bfings it to the
surface in the slots in the cutting segments 331, where it is
deposited onto the sides 236 of the skid plate 242.

As described above, the cutting bladé 246 is allowed to
move upwardly away from aggregate which it encounters in the
concrete surface 230. This is desirable because when the
concrete 230 being cut is wet, as is desirable when uéing this
Saw 220, aggregate in the concrete may be disrupted by the
cutting blade 246 and be pushed awa;, thus destroying the
integrity of the concrete and possibly resulfing in concrete
ravelling. ~Allowing the blade 246 to move lessens the impact
on the aggregate and reduces damage to the éoncrete surface
230. However, while the éutting blade 246 is allowed to move
out of the concrete surface 230 away from any aggregate that
it may encounter, this tends to cause the groove 238 to have
a non-uniform depth. In order to maintain the advantageous
cutting depth of 1.25 to 1.5 inches (3.2. to 3.8 cm), or the
alternative nominal depth of 1.1875 inches, the cutting blade
246 1is allowed to move, initially, upwards aWay from

Thié is the replacement gheet

Date: 1 4 .AUG 8%



having a rotating cutting blade with a leading cutting edge which cuts a
groove in a concrete surface as the saw i.s noved over the surface,
conprising: a skid plate; a first mounting portion on the skid plate
configured to be rel easably fastened to the concrete saw so that the skid
plate can be replaced periodically; a flat support portion having a sl ot
t hrough whi ch the cutting bl ade extends during cutting, the support portion
depending fromthe first nounting portion such that during cutting, the
support portion supports the surface oﬂ9rhe concrete adj acent to at | east
the | eading cutting edge of the bl ade so t0|n bi t I|n

edges of aggrespdecupfbprtWaicl i itFgUbPEM %"%m’f% lﬂ"zf&’e vag 898%? a
portion ool ke Ay faese mdré héowarnardlye thnmqu citt ¢ i nbhe 2floaingi gkpbat e

3ﬁlsl?gtr)lmyw%> efl gr#'otg t[i[l]el’cow&? @Enshg?aégoﬁBBaéoabéugﬁfaﬁak’E@U ¥s
the blade 246 moves. A speed control system is provided by
which the saw 220 slows down.

The mechanism which allows the blade 246 to cut the
aggregate is best shown in FIGS. 21 & 22. When the cutting
blade 246 is cutting a groove 238 and encounters a piece of
aggregate, the blade 246 will move upwards as if to exit the
concrete 230. When this occurs: the microswitch 285 moves
with the blade 246 and housing 296 upwards over the highest.
can, into a raised cam position which sends a negative voltage
to the motor 363 causing the actuator to extend and slow down
the saw 220. The transmission 236 speed will change fairly
slowly even though the voltage dropped suddenly, in part
because of the response time of the hydraulic transmission
236, and in part because .the motor 363 on the actuator 360 is

“set to run at 24 volts, while the voltage actually used is
around 12 volts. ' '

When the saw 220 slows down; the cutting blade 246 will
have time to cut through the aggregate which it encountered.
As the blade 246 cuts through the aggfegate, the blade will
lower back into the concrete surface 230, and the roller of
the_micrbswitch 285 will move back along the cam.283 onto the
highest cam position which will cause the saw 220 to speed up
as previously'described. The roller*on the microswitch 285 is
expected to alternate between the positions which cause the
saw 220 to speed up or slow down as the saw repeatedly
encounters and cuts through aggregate. .1In thls fashion,
aggregate which is encountered is not pushed away by a sudden
impact, and yet is cut in order to mainfain substantially
constant groove depth, all while maximizing the speed of
travel of the saw 220.

Microswitches are not the only means of increasing or
decreasing the voltage, and thus controlling the speed of
travel of the saw 220 as the cutting blade 246 moves relative
to the skid plate 242. It is contemplated that a linear
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[east the cutting edge of the blade during cutting which width is between
1.0 to 1.25 tinmes the thickness of the support portion Wwhich is adjacent
the cutting edge of the blade during cutting. 3. A skid plate assenbly as
defined in Claim1, wherein the skid plate further conprises a second
nmounting portion connected to the support portion and configured to be

rel easably fastened to the concrete saw so that the skid plate can be

repl aced periodically. 4. A skid plate.gssenbly as defined in Claiml,
wherein the slot has closed |eading and trailing ends which termnate in
the skid pl apetembhiiomgieeri couthé bkotohasctiedi Hétwdei vews sii8 gngtel3dqbnch

dj t th tdq ; i ut ti.ng nd_wherein {he -
2ULSS$? porﬁiﬁ% %%fg%gﬂ?e%ﬁ% %%?ﬁ?%gqgagg{o f%ebékgdghgug?ﬁggéﬁ??!h@shas a
thi ckness of TB3HouY°1439fchirgm  thegykLanERrE! cPAESRRDPYEERE deWoudd | Mazpy

one of continuously with the relative position of the blade 246 and
skid plate 242 in order to send a continuous control signal
that can be used to vary the speed of the saw 220, unlike the
microswitch 285 described above which have three distinct
positions. 1Indeed, an energized coil in the bores 298 could
surround a magnetized shaft 284 to form a linear potentiometer
for use as described above.

Given the disclosure herein, various other ways of
implementing the speed control could be devised by one skilled
in the art. There are thus provided a variety of means for
generating a signal responsive to the relative motion between
the cutting blade and the skid plate. More broadly phrased,
there are a variety of ways described to detect relative
motion between the skid plate and a portion of the saw which
may be correlated to the motion of the cutting blade, and the
signal generated in response to this detected relative motion
can be used to vary the speed with which the cutting blade is
moved through the concrete surface 230. _

.The cutting of the groove 238 by the concrete saw 220
preferably occurs within about two hours after pouring or at
such time as the saw 220 can be moved across the cbncrete
surface 220 without unacceptably marking the concrete surface
230. Because the concrete 230 is pregerably cut while it is
still wet and soft, the size of the slot 268 surrounding the
cutting blade. 246 must be designed to provide support to the
concrete surface 230 surrounding the cutting blade sufficient
to prevent ravelling of the groove 238. The width and length
of the slot 268 in the skid plate 242 are important in
determining the characteristics of the cut groove 238 when
cutting wet concrete, as discussed in U.S. Patent No.
4,768,201. It has been determined that too wide of a slot 268
will, relative to the width of the cutting segments, cause the
concrete surface adjacent slot 238 ravel. As the concrete
hardens, wider spacings between the slot 238 and the adjacent
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-61- Cains 1-3, wherein the slot is of substantially uniformw dth and
extends for a distance which corresponds to at |east half the dianeter of
thg saw bl ade extendi ng through the slot during cutting. 6. A skid plate
assenbly as defined in Claiml, further conprising a rotatable connection
adj acent each end of the skid pI ate to fasten the skid plate to the saw,
the rotatable connection orientated so_that each connection allows rotation
OL tPem;klﬁ pLate about an axi s substaﬁﬁlally parallel to the first axis
abou i C e c t|n der atesd allpow th
support p(‘)‘l"‘ttt g’tl t‘:rf‘é1 conct e erH‘g%J ace %iu%d@ P&wghﬁg LLQ ski
pl at e ass el yr:e&ét defi ﬂﬁ@d’-'lmg Gl rrpencm‘éﬁelcﬁa&&ctp%fmf%e1Fot%&"abPés°

connect i Og%ﬂ%@gsalehyeke Ravaes cortersdal | Yhd gleapeilver spdcliygaahir st
and secon oke nmenb
sign of the'various aspects of skid plate 242 is the same as

d

discussed above regarding skid plate 42, and will not be
repeéted here..

Because the cutting blade 246 is located on one side of
the cutting saw 20, cutting resistance will cause the concrete
saw to travel along a p%th angling towards the side of the saw
on which the cutting blade is mounted. In order to compensate
for this resistance and get the saw 220 to travel in a
stréight line, the operator may engage the grip 256 which
presses the brake blocks 247 a,b against the sleeve 253 on the
drive axle 352. The brake 243 causes the sleeve 253 to stop
rotating with the axle 352 but does not stop the axle 352 from
turning. That is, the sleeve 253 slips on the axle 352 and
does not drive the adjacent wheel 240. Thus the drive to the
wheel on the side of the saw 220 opposite the cutting blade
246 is stopped. Because only the wheel on the side 229 of the
saw 220° on which the cutting blade 246 is located is being
driven, this causes the saw 220 to begin to turn somewhat in
the direction away from the cutting blade 246, thus
compensating for the blade resistance. 1In this manner, the
operator may éelectively engage the brake 243 to maintain the
exact cutting line desired. There is thus advantageously
provided a means for varying the rotation of one of the wheels
.to steer the saw 220. | .

Referring to FIGS. 24-27, there is illustrated an
alternate embodiment of the blade housing 496 and skid plate
442 arrangement. ' In this description, the "top" of the part
refers to the portion of that part which is farther away from
the concreté 430, while the "bottom" of a part refers to the
portion of the part which is closer to the concrete. In
particular, blade housing 496 is designéd to work in the same
manner as those described above, and in communication with
both saw 20, 220 embodiments described above."However, this
design acts particularly well to deaden the noise created
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_Egﬁ %gkfnggp?gastgaggsPavi?g a Epgxial apertures through which a fastener
en e skid plate to the saw. 8 A skid
assenbly as defined in Claim?7, wherei es i S oRe oo
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_ _ _ _ aim6, wherein one of the rota
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the prior skid plate 42, has a middle portion 460 which
contacts the surface of the concrete 430 when the groove 438
is being cut. The skid plate 442 also haé a leading edge 462
and a trailing'edge 464, as well as ends 466 which are flat
and which extend away from the middle portion 460.

The skid plate 442 is mounted at each of its ends 466 to
shafts 484 which have one end connected to a mounting member
486 on the skid plate 442. The mounting member 486 is
rotatably connected to the opposing ends of the skid plate
442. These members 486 are illustrated as being U shaped, and
are mounted to the skid plate 442 with the use of screwvws.

The mounting members 486 have flat sides 493 with holes
490 passing through them to accommodate pins 492 for securing
the flat sides 494 of the shafts 484 to the mounting members
486 to allow for rotation between the shafts 484 and the skid
plate 442. The pins 492 are removable to allow the skid plate
442 to be easily removed.or attached. Advantageously, one of
the two members 486 has the hole 490 shaped in the form of a
longitudinal slot in which the pin 492 may slide generally
parallel to the skid plate 442 to permit the skid plate 442 to
move laterally to compensate for the distance change when the
ends of the skid plate 442 move vertjcally relative to one
another.

Load bearing members 528 are located one on each side of
the skid plate 442 and connect opposite ends 466 of skid plate
442. The load bearing members 528 are in tension, so that
they pull the ends 466 towards one another and slightly bow
the middle portion 460 away from the saw 460 and towards the
concrete surface 430. '

The shafts 484 have second ends which extend into a
rectangular blade housing 496 which is fastened to the saw 420
so as to enclose a portion of a concrete cutting blade 446,

similar to that described in conjunction with the previous

This is the replacement sheet

pate: §4 AUG 1936



contact with the concrete surface for cutting. 12. A sk

defined in Caim1l, wherein the support port?on S bomeddiglgtgiﬁzzsrgky 2
that would be away fromthe concrete surface if the skid plate were
installed on -62- a saw for use in cutting concrete, but before the skid
plate is placed in contact with the concrete surface for cutting. 13. A
skid plate assenbly as defined in C aim 10, wherein the | oad beafing'nenber
deforms the support portion when the skid plate is not resting against a
surface for cutting, and wherein the support portion is substantially flat

2’12?3 |to|h:t Z‘ekni;;{@gI f r?tés 'dﬂf%ﬁ%i %‘ﬁ“’;ﬁﬁ”“?" Hﬁdadr@s:utsscmargete@ th. A

menber camnmeth%l%nﬁfﬂéspﬁ%‘i t‘Ylb’rF s“ppor%i Tl 1R de" % Lo
blade housing 496 further has a semi-circular hollow section
500 in which the rotating cutting blade 446 is accepted. A
‘removable plate 502, about .125 inches thick, is attached to
the blade housing 496 to allow complete access to one side of
the blade 446. The blade housing 496 and plate 502 provide a
safety shield to protect the user from flying particles
dislodged by the cutting blade 446. Preferably, in this
embodiment, the housing 496 is constructed from a single block
of aluminum. The housing 496 and plate soi enclose the
upper portion of the cutting blade 446. The mass of the
housing 496 with its thick walls are believed to help to
deaden the sound created by the cutting blade 446 during
operation of the saws. | '

The bores 498 extend vertically through the blade housing
496 and are located near the opposite ends of the generally
rectangular housing, on opposite ends of the circular hollow
section 500. These bores 498 are of a slightly larger
diameter than the shaft 484, so as to slidable accommodate the
shafts 484 therein. .

A spring 520 is positioned inside of each bore 512 which
houses the shafts 484. The springs 520 rest on a smaller
cylindrical top end 522 of each shaft 484.° An adjustment
screw 524 is positioned above the épfing 520 in each bore 498
at a point near the top of the ,blade housing 496, thus
sandwiching the spring against at the top end 522 of the shaft
484. The springs 520 are preferably coil springs with a
spring rate of about 4-5 pounds/inch when cutting wet
concrete. Greater spring rates may be used for harder
concrete, as the indentation of the skid plate 442 into the
concrete surface 430 is not of as much concern with harder
concrete. The springs 520 are compressed into the bore 512
with the adjustment screw 524. The adjuétment screw 524 may
be advanced into the bore 498 to compress the spring 520
against the shaft 484 and resiliently urge the shaft downwards
towards the surface of the concrete 430.
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of the first and second nounting portions to nove toward one anot her so
that the support portion deforns toward the surface to be cut when the skid
plate is installed on a saw and before the support portion contacts the
surface to be cut. 15. A skid plate assenbly as defined in Caim 12,
wherein the deformati on of the support portion causes the mddle of the
support portion to extend away fromthe surface to be cut.when the skid
plate is installed on a saw and before thg,support portion contacts the
surface to be cut. 16. A skid plate asse Iy as defined in Claim1, further

conpri si ng rreans fm@ %@w@stsh@nswp@ratctpwt it Isﬁxqr@ssm Btvaldny dHeat

position adj et pantiaqn the,cuttin o _i nhi bi
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havi ng a r ot ¥esdd ientiyngriglesddhs tﬁhaéﬂseewﬁng:%@tr@lsngih@dgi@nf@c@utongm/es
in a concret goperbec489. thQn&a\yantavxed ENEE EHEr SedRting BP MUY e 2

rotating CUttk %&gge q owa¥ds gRtorhrPgég 8 the concrete. This is
necessary to aid in pressing the skid plate 442 against the
concrete surface 430 with a predetermined force.

A support 477 is miounted to each of the shafts 484 just
above their connection with the mounting members 486. The
supports 477 are primarily rectangular plates which have a
bore therein for accepting the shaft 484, and as illustrated,
comprise a single piece attached with a screw. It is
possible, however, to attach the supports 477 to the shafts
484 by other methods, such as welding.

In connection with this blade housing 496 and skid plate
442 assembly, side shields or guards 530a,b and front and rear
guards 482 are used to further enclose the cutting blade 446.

- These shields or guards 530a,b and 482, used in conjunction
with the blade housing 496 and plate 502 enclose the non-
engaged portions -of the cutting blade 446 to reduce the noise
created during cutting of the concrete, as well as trap
dislodged concrete and Kkeep it from beiné strewn about the
surface of the concrete 430. The non-engaged portion of the
cutting blade 446 is that portion of the blade 446 that is not
engaged with the concrete 430. The engaged portion refers to
that portion of the blade 446 which eg?ends into the concrete
430 so to be surrounded by the concrete during cutting.

The side guards 530a,b depend from each side of the blade
hoﬁsing 496. The side guards 530a,b are primarily rectangular
in shape and may be made of any other material which is
durable and effective in blocking concrete dislodged by the
cutting blade 446. Further, it is desired that the material
be clear, in order that the user may see through the guard
530a,b so as to see the cutting blade 446 and skid plate 442.
A material which does not readily transmit sound is also
preferable. It has been determined that a .25 inch thick
sheet of Lexan is a good material from which to fabricate the
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whi ch are nounted on a frane; at |east a wheel connected to the frame to
novabl y support the saw on the surface to be cut; a skid plate depending
fromthe saw to support the concrete surface adjacent the cutting bl ade
during cutting, the skid plate containing a slot through which the rotating
cutting bl ade extends to cut the concrete, the skid plate being novably
nmounted relative to the saw and resiliently urged toward the concrete
surface so that -63- the skid plate mai ntains the support of the
concrete surface along a sufficient pogtion of the cutting blade to inhibit
raveling of the concrete surface adjacent the groove even when the cutting

bl ade ri sesg RAIfIFdsY s ,®f. the concrete surface during cutting.

" One side guard 530a is mounted on the side of the housing
496 closest the saw 420, and the other guard 530b is mounted
to the removable plate 502, so that the guards 530a,b are
parallel to, but on opposite sides of the cutting blade 446.
Further, in order to allow the passage of the blade drive
shaft 504 into the housing 496, the guard 530a located closest
to the saw 420 has an elongated notch 538 located in it to
coincide with the location of the shaft 504 so as to enclose
the rotating shaft 504. .

The guards 530a,b are connected to the housing 496
through mounting blocks 532. The mounting blocks 532 are
located near the leading and trailing ends of the exterior of
the housing 496, on each side of the blade 446, for a total of
four blocks 532. A mounting screw 534 connects the guards
530a,b to each mounting block 532. The guards 530a,b depend
from the screws 534 in each block 532.

In order that the guards 530a,b be movable ve:tically, a
vertical slot 536 is formed into each guard 530a,b to accept
each screw 534. A washer (not shown) may be used "in
connection with each screw 534.

_ In order to seal the space between the top of the guards
530a,b and the housing 496, and to hold the mounting blocks
532, top and bottom shields 540, 542 are employed'on each end
of the housing 496. The top shields 540a,b are elongated
members with an L-shaped cross-sectien; they'are mounted in an
inverted fashion over two edges of the rectangular mounting
blocks 532, on opposite sides of the housing 496. The top
shields 540a,b are parallel to the side of the cutting blade
446, but on opposite sides of the blade 446. The top shields
540a,b each preferably extend awayjfrom the housing 496 just
past the outer surface of each guard 530a,b. Each top shield
540a,b extends downwardly at least past the top of each guard
530a,b, the top shield 540a located on the side of the housing
496 closest the saw 420 having a small notch to allow the
passage of the blade drive shaft 504.

The bottom shields S42a,b are also preferably elongate
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8. A saw as defined in daim17, further conprising a transmssion in
comuni cation with the notor, at |east said wheel propelling the saw across
{he concrete surface during cutting. 19 A saw as defined in Caim 17 or
I8, further conprising: means for sensing the novement of the skid plate
relative to position of the cutting blade and providing an el ectri cal

signal responsive to the relative position. 20. A saw as defined in Caim
17, further conprising: a rolling support novably nounted to the saw so
that it may be resiliently urged agai nst P8e concrete surface with a

predeterm ned force during cutting to help stabilize th W, 2 as
defined in CIRAWREES “Wiih l‘(?&ﬁﬁgfagi ﬁ’§°§gl%ea Y ripﬁéa‘%’%@egzoc%%?%a i ng
wi th opposit eeentReofcutitd rski bladat 4460 urffee t hetten &sbdeAdsa 3A28ddt eRFened

position rel aﬁfé’?eﬁa%ﬂ]%mﬁfrdirectly to the housing 496 and plate 502,

respectively, and located at the very bottom of the housing
496 and plate 502. Préferably, the bottom shields 542a,b each
extend out from the housing 496 to a point near the inside
surface of each guard 530a,b. The bottom shield 542 on the
side closes;'to the saw is preferably constructed of two
pieces located on either side of the notch 538 in the blade
housing 496 which allows the passage of the drive shaft 504.

Front and rear guards 482 depend from the supports 477
towards the skid plate 242. The front and rear guards 482
thus help seal off the front and rear ends of the non-engaging
portion of the cutting blade 446. The guards 482 are of a
width such that they extend between the inner surfaces of the
side guards 530a,b. The.end guards 482 preferably extend from
the load bearing members 528 upwardly inta the housing 496.

Four slots 544 are located in the housing 496 and plate.
502 in order to allow the guards 482 to move up and down with
the skid plate 442 in relation to the housing 496. Two of the
slots 544 are in the hollow section 500 of housing 496, and
two of the slots 544 are located in the cover plate 502. The
top of the end guards 548 fit into these slots 544. The end
guards 548 move with the skid plate 442, and the slots 544
allow relative motion between the end guards 548 and the
housing 496, while helping to substantially enclose the non-
engaged portion of the cutting blade 496. '

In order to prevent dislodged concrete from slipping in
between the top of the end guard 482 and the housiﬁg 496, a
smaller piece -of spring metal 546 is attached to the top
center of each guard 482. These smaller pieces 546 are
preferably attached to the guards 483 with screws, and are
bent in a direction so as to be urged against the inside of
the housing 496. The pieces 546 are as wide as the space
between the cover 502 and the hollow section 500, so as to
seal off that space. _

Small blocks 548 are located on both sides of the skid
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??én@ fgm%gsagffined in Claim1l7, conprising two mheelé connected to the
Lerme connectedybiugpggt t he s?m/on the surface to be cut, said two wheels
| ( _ nmon axl e, and wherein the center of gra
Z?ggbstﬁgbfgﬁgflﬁg!xaFaginegfa?ﬁut thebaxle, but slightly o?fsgitghg:egrgm
_ e saw by an anount suffic
predeterm ned force on the cuttin Thio the o @
. ing blade to urge the blade into

g?nfagtgémfﬁé A ??M/as defined in Caim1l7, wherein the center o%hgravity

-offset so that the force urging the cutting blade toward the

concrete i : :
s 11875 Tnches. 247 A saw as dofined in Claim 13, Cwherein he center of
gravity of the saw is offset by an afdunt which reshltse{ﬁlPhéhe C?EZ?r of

plate 442 on the front guard 482 which is near the leading

edge 462 of the skid plate 442. Preferably, these small

blocks 548 extend between the skid plate 442 sides and the

inner surface of the side guards 530a,b, and extend downwardly

to be flush with the bottom of the skid plate 442. The guards

482 cooperate with the leading end of the skid plate 442 to

seal off that portion of the enclosure of the non-engaged

portions of the cutting blade 446.

The cover 502 and housing 496 enclose the upper portion
of the non-engaged portion of the rotating cutting blade 446.
The concrete 430 encloses +he bottom, engaged portion of the
cutting blade 446 as the concrete which is being cut surrounds
that engaged portion. The side shields 530, the end shields
482, 546, the top and bottom shields 540, 542 éooperate with
the cover 502, the hpusing 496, and the skid plate 442 to
enclose the remainder of the non-engaged portion of the
rotating cutting blade 446, while allowing relative motion
petween the housing 496 and the skid plate 442.

It is noted that even with the guards and shields, small
holes exist through which noise from the cutting blade 446 can
escape. It has been determined, howévgr, that these holes and
cracks are small enough that during use of the saw 420,
dislodged concrete £ills these gaps quickly, _effectiveiy
sealing off these cracks and holes, and further acting to
deaden the sound created during cutting. - It should also be
noted that the plaéement of the guards 530a,b, 482 and shields
540, 542 in conjunction with the housiﬁg 496 eliminates direct
pathwéys for the sound to escape from the enclosure to the
user.

There are no blocks 548 depending from the support 477 at
the trailing end 464 of the skid plate 442. It is important
that there be a space at the trailing end 464 of the skiad
plate 442 to allow conciete which is displaced by the cutting
blade 446 and thrown into the enclosed space betveen the
housing 496 and guards 530a,b, 482 to escape and be deposited
on the concrete surface. The size of this opening on each
side of the skid plate 442 is preferably about .75 inches in
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skid plate exerting a pressure on the concrete sufficient to prevent

ravel ing of the cut groove, but not greater than one pound per square inch
for that portion of the skid plate in contact with the concrete surface
during cutting. 25. A saw as defined in Caim17, wherein the skid plate is
defined as in any one of Clains 1-16. 26. A saw as defined in any of Cdains
17-25, including neans for neasuring the Iength of concrete cut with said
saw. 27. The saw as defined in Caim 26, _.ncl udi ng nmeans for displaying the
| ength of concrete cut with said saw. 28. % met hod of supporting a skid

plate for a GANHL &AW gl jGleHdd %rﬂmwxs | PhasCapatet BegWeéACEhsi bisa
rotating cutting blade which rotates ab a first ax& g@ﬁérbf

traverses a ﬁ%ﬁt??ﬁlEﬁa¥h§uEBPF§cé7Fo t@ﬁé onmpri sing 93 s
of : dependi ngnemigpBEEta Jor tasndescrilséd dalpdee e is omah?e enough dtb@tm&be
sufficient L LR ! cbliereeacia sp{{pcenadi aGRAl 4ME Ehasv@cHEdmIthe

cutting to I avel | ng; Y
sound, and at the same time large enough that as concrete

builds up in the enclosed area, the removed concrete can pass.
through this gap and out onto the concrete surface 430.

Substantially all of the cutting blade is enclosed such
that any holes or openings are sufficiently small that they
£ill up with the cut concrete during operation of the saw, or
have a non-linear path from any opening to the atmosphere.
The only possible exceptions to this might be the tunnel or
recess (78 in Fig. 3) at the trailing edge of the cutting
blade 246, or the slot 538 surrounding the drive shaft 504.
In the case of the recess, the spacing between the cutting
_blade 246 and the adjacent portions of the slot in the skid
plate 442 are sufficiently small, and the cutting blade 446 is
just at the surface of the concrete 430, such that the noise
escaping the opening does not offset the substantial
reductions in noise from the remaining enclosure. In the case
of the slot 538 around the drive shaft 504, the sound escaping
is directed toward the motor and into the saw, so that it does
not directly emanate to the atmosphere. Here too, the noise
escaping the opening does not offset the substantial
reductions in noise from the remaining enclosure. o f
course, as the cutting blade 446 i§ disengaged from .the
surface there will come a point at which the moveable shields
are disengaged from the concrete surface such that noise from
the cutting blade 446 escapes. A.similar occurrence can take
place if the cutting blade 446 is rotating as the blade is
lowered against the concrete surface and before the moveable
shields engage the concrete surface to enclose the cutting
blade. Once engaged, however, the enclosure of the non-
engaged portions of the cutting blade 446 serves to reduce the
sound from the cutting of the concrete. |

The overall construction, mounting and operation of the
floating skid plate 242 is analogous to skid plate 42, and
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fermng a slot in the dependi ng support portion through which the cutting
bl ade extends during cutting, the slot being configured relative to the
cutting blade to inhibit raveling of the groove; rotatably nounting each
end of the skid plate to the sawto allow rotation of the skid plate about
an axis substantially parallel to the first axis about which the cutting

bl ade rotates during cutting in order to allow the support portion to nove
during cutting in order to inhibit ravelsigng. 29. A nethod as defined in
Claim 28, conprising the further step OP slidably connecting one end of the

slki d pl at e ;q it Pﬁ;é%tﬁ?ﬁééﬂéﬁé ]Ehtg}];rgﬁd Qlsel tF Lt édul'vlteztbp trﬁaﬂskzﬁtee

al ong an axi s al gn en 0 | te a r ot 3 An
appar at us ﬁéﬁldu?g %e ﬁs?i &ORTART ¥ tgsgbvghg?ﬁ%ég@é c%%&szfrae e%E:OS’t

bl ade whi clttieasua-rtlaggbgadg post Lenc%tha Ymm@ide qs@rrfdacéwarnhwe@&t ting

and whi ch mﬁ%nﬁaﬂﬁnsllde over the surface of the concrete 430. Because
the side guards 530a,b are vertically movable with respect to
the housing 496, movement of the housing 496 relative to the
skid plate 442 does:not affect the ability of the guards 496
to effectively enclose the sides of the cutting blade 446.
Further, because the front and rear guards 482 are mounted on
the supports 477, which are in turn connected to the members
484 which connect the skid plate 442 resiliently to the
housing 496, the front and rear guards 482 move to the skid
plate 442. This allqws the structure which éncloses the -
portion of the cutting blade 446 below the housing 496 to
completely enclose the cutting blade 446 even when the skid
plate 442 is moving in relation to the saw 420. In this
manner, the sound created during cutﬁing is always completely
trapped by the enclosure, protecting the user and reducing the
emitted noise.

It is believed that noise reductions of at 1least 10
decibels, as perceived by the operator of the saw, and
preferably of substantially more, can be achieved with this
movable enclosure. In addition to reducing the noise which
the operator of the saw must tolerate, the disruption to
surrounding persons is substantially reduced. This sound
reduction is especially important when cutting in areas, such
as residential neighborhoods, where cutting late at night or
early in the morhing is prohibited because it would disturb
the people in the surrounding areas. )

It will be understood - that the above described
afrangements of apparatus'and the methods therefrom are merely
illustrative of applications of the principles of this
invention and many other embodiments and modifications may be
made without departing from the spirit and scope of the
invention.
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ehgaged portion above the concrete surface during cutting of 65 said
concrete; conprising: a first structure at | east paF%LaLLy_ggnggLﬂg#gd
first portion of said non-engaged portion of said concrete cutting
durlng cutting of said concrete; a second structure lﬂﬁﬂﬂ&,

encl osing a second portion of said non-engaged porti H“hﬁ!ﬂte
cutting blade during cutting of said concrete, said first and#seso
portions being sized relative to one anotggr and cooperating with one

another and with said concrete cutting saw so as to encl ose substantially
all of said HHATel§ageAIMEDt ISm of said cutting blade to deaden theé sound

made by said.cutthng bbagﬁlﬁuymecutstsemly%bg LS Ly S%@M Cl Ly
structures beln noveabl e rel ative to one anot during cutting so as to
having a rotating cutting blade w1th a leading cuttlng edge

whlch cuts a groove in a concrete surface as the saw is moved
over the surface, comprising:

a skid plate;

a first mounting portion on the skid plate
configured to be releasably fastened to the concrete saw’
so that the skid plate can be replaced periodically;

a flat support portion having a slot through which
the cutting blade extends during cutting, the support
portion depending from the first mounting portion such
that during cutting, the support portion supports the
surface of the concrete adjacent to at least the leading
cutting edge of the blade so as to inhibit raveling of
the edges of a groove cut by the rotating blade as the
blade moves across a portion of the surface of the
concrete during cutting. _

2. A skid plate assembly as defined in Claim 1, wherein
the slot has a substantially uniform width adjacent to at
least the cutting edge of the blade during cutting which width
is between 1.0 to 1.25 times the thickness of the support
portion which is adjacent the cutting edge of the blade during
cutting. |

3. A skid plate assembly as defined in Claim 1, wherein
the skid plate further comprises a sgcond mounting portion
connected to the support portion énd ‘configured to be

‘releasably fastened to the concrete saw so that the skid plate
can be replaced periodically.

4. A skid plate assembly as defined in Claim 1, wherein
the slot has closed leading and trailing ends which terminate
in the skid plate, and wherein the slot has a width between
.118 and .13 inch adjacent the cutting edge of the blade
during cutting, and wherein the support portion adjacent the
cutting edge of the blade during cutting has a thickness of
about .1 inch.

5. A skid plate assembly as defined in any one of
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rate with said concrete surface to substantially-enrelese-sald—
ﬁgg?gngaged and engaged portions of said cutting blade as said cutting
bl ade nmoves relative to the concrete surface during cut tlumuumjluml’”uL
aiopar atus as defined in O aim30, wherein said second st ( i fs
two sheets on opposite sides of, but substantially parallel to, sides o
said concrete cutting blade, and wherein at | east one of said sheets has a

. : : : q
first edge movably nounted to said first structure and an opposing secon
edge to gont act said concrete surface dif¥nhg cutting. 32. . An apparatus as

[ [ ' rein. a.sufficient. poriion of id cutting blade
s enol osed b 3 AudrurdeRelrr e 4166 YR artubrEanBHaLFy Gutitemm toidsm
oper at or ofa'é‘gi‘ﬂ‘tsed!ﬁ‘-’oyf%ﬁ g edstangedwbiibbl sorg8sponasttwhat deant Hang

i i a n [ ' engagi ng
o ol RS S S ot o et RSP E €6, RS,
portion above t Concréle surface during cutting of said
6. A skid plate assembly as defined in Claim 1, further

comprising a rotatable connection adjacent each end of the
skid plate to fasten the skid plate to the saw, the rotatable
connection orientated. so that each connection allows rotation
of the skid plate about an axis substantially parallel to the.
first axis about which the cufting blade rotates during
cutting in order to allow the support portion to support the
concrete surface during cutting.

r

7. A skid plate assembly as defined in Claim 6, wherein
each of the rotatable connections comprise a yoke having a
generally U shape formed by a first and second yoke member,
the yoke members each having a coaxial apertures through which
a fastener can be inserted to fasten the skid plate to the
saw.

8. A skid plate assembly as defined in Claim 7, wherein
the apertures in one yoke comprises a circular hole, and the
aperture in the other yoke comprises a -slot.

9. A skid plate assembly as defined in Claim 6, wherein
one of the rotatable connections is configured to permit‘the
skid plate to translate generally along the length of the skid
plate as well as rotate.

10. A skid plate assembly as défined in Claim 3, further
comprising a load bearing member communicating with the first
and . second mounting portions to urge them to assume a
predetermined position relative to one another.

11. A skid plate assembly as defined in Claim 1, wherein
the support portion is bowed in a direction that would be
toward the concrete surface to be cut if the skid plate were
installed on a saw, but before the skid plate is placed in
contact with the concrete surface for cutting.

12. A skid plate assembly as defined in Claim 1, wherein
the support portion is bowed in a direction that would be away
from the concrete surface if the skid plate were installed on _
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concrete, conprising the steps of: at least partially enclosing a first
portion of said non- engaged portion of said concrete cut I,mmll

first structure during cutting of said concrete; enclosin w"ﬂuﬂmf
sai d non-engaged portion of said concrete cutting blade in“a Second 3
structure so as to -66-- substantially encl ose the non-engaged portion of
said cutting blade during cutting of said concrete to deaden the sound made

by said cutting blade during cutting; nouy,jng one of said structures so
that it can nove relative to the cutting blade to nmaintain said substanti al

encl osure of § hganofsengech Ratt ity @ordieteyt bukgbefogal €heoBrhat pluien
said cutting bl adfaggé/eisn rc?clmq'_a{é/te \«;J.q:hs%hde %%rx]'\%rree & SHEE%%% for cutting.

13. A skid plate assembly as defined in Claim 10,
wherein the load bearing member deforms the support portion
when the skid plate is not resting against a surface for
cutting, and wherein the support portion is substantially flat
when the skid plate is installed on a saw and used to cut
concrete. )

14. A skid plate assembly as defined in Claim 12,
wherein the load bearing member causes the relative position
of the first and second mounting portions to move toward one
another so that the support portion deforms toward the surface
to be cut when the skid plate is installed on a saw and before
the support portion contacts the surface to be cut. '

~15. A skid plate assembly as defined in Claim 12,
wherein the deformation of the support portion causes the
middle of the support portion to extend away from the surface
to be cut when the skid plate is installed on a saw and before
the support portion contacts the surface to be cut.

16. A skid plate assembly as defined in Claim 1, further
comprising means for urging the support portion into a
substantially flat position adjacent a sufficient portion of
the éutting blade to inhibit raveling of the edges of the
groove cut by the blade.

17. A concrete saw having a rotating cutting blade with
a leading cutting edge to cut grooves jin a concrete surface as
the saw is moved over the surface, coﬁprising:

a rotating cutting blade driven by a motor, both of
which'afe mounted on a frame;

at least a wheel connected to the frame to movably
support the saw on the surface to be cut;

a ‘skid plate depending from the saw to support the
concrete surface aajacent the cutting blade during
cutting, the skid plate cbntaining a slot through which
the rotating cutting blade extends to cut the concrete,
the skid plate being movably mounted relative to the saw
and resiliently urged toward the concrete surface so that
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34. A nethod as defined in Caim33, wherein said enclosing-steps—+reduce—

the noi se received by an operator of the saw by at |east 10 deci bel s.

) * c L ] -1 *
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the skid plate maintains the support of the concrete

surface along a: sufficient portion of the cutting blade

to inhibit raveling of the concrete surface adjacent the
groove even when the cutting blade rises partially out of
the concrete surface-during cutting.

18. A saw as defined in Claim 17, further comprising a
transmission in communication with the motor, at least said
wheel propelling the saw across the concrete surface during
cutting.

19- A saw as defined in Claim 17 or 18, further
comprising: |

means for sensing the movement of the skid plate
relative to position of the cutting blade and providing
an electrical signal responsive to the relative position.

20. A saw as defined in Claim 17, further comprising:

a rolling support movably mounted to the saw so that
it may be resiliently urged against the concrete surface
with a predetermined force during cutting to help

stabilize the saw. .

21. A saw as defined in Claim 17, further comprising a
load bearing member communicating with opposite ends of the
skid plate to urge them to assume a predetermined position
relative to one another. '

22. A saw as defined in Claim 17, comprising two wheels
connected to the frame to movably support the saw on the
surface to be cut, said two wheels bejng connected by a common
axle, and wherein the center of gravity of the saw is
substantially balanced about the axlé,-but slightly offset
therefrom along the longitudinal axis of the saw by an amount
sufficient to exert a predetermined force on the cutting blade
to urge the blade into the concrete. ]

23. A saw as defined-ih Claim 17, wherein the center of
gravity of thé saw is offset so that the force urging the
cutting blade toward the concrete is about 4 pounds. when the
nominal cutting dépth of the cut groove is 1.1875 inches.

24. A saw as defined in Claim 17, wherein the center of
gravity of the saw is offset by an amount which results in the
' , ghot!
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skid plate exerting a pressure on the concrete sufficient to
prevent raveling of the cut groove, but not greater than one
pound per square inch for that portion of the skid plate in
contact with thé concrete surface during cutting.
. 25. A saw as defined in Claim 17, wherein the skid plate
is defined as in any one of Claims 1-16. _

26. A saw as defined in any of Claims 17-25, ihcluding
means for measuring the,length of concrete cut with said saw.

27. The saw as defined in Claim 26, including means for
displaying the length of concrete cut with said saw.

28. A method of supporting a skid plate for a concrete
" saw which cuts grooves in a concrete surface with a rotating
cutting blade which rotates about a first axis as the saw
traverses a portion of the surface to cut the groove,
comprising the steps of:

depending a support portion of a skid plate from the
saw a distance sufficient to support the concrete surface
adjacent the groove during cutting to inhibit raveling;

forming a slot in the depending support portion
through which the cutting blade extends during cutting,
the slot being configured relative to the cutting blade
to inhibit raveling of the groove; _

rotatably mounting each end of the skidg plate to the
saw to allow rotation of the skid plate about an'akis
substantially parallel to the first axis about which the
cutting blade rotates during cutting in order to allow
the support portion to move during cutting in order to
inhibit raveling.

29. A method as defined in Claim 28, comprising the
further step"of slidably connecting one end of the skid plate
to the saw to permit that end of the skid plate to translate
along an axis along the length of the skid plate as well as
rotate. |

.30. An apparatus for use with a concrete cutting saw
having a concrete cutting blade which has an engaging portion
below a concrete surface during cutting and which has a non-
engaged portion above the concrete surface during cutting of
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said concrete; comprising:

a first structure at least partially enclosing a first
portion of said non-engaged portion of said concrete cutting
blade during cutting of said concrete;

a second structure at least partially enclosing a second
portion of said non-engaged portion of said concrete cutting
blade during cutting of said concrete, said first and second
portions being sized relative to one another and cooperéting
with one another and with said concrete cutting saw so as to
enclose substantially all of said'non—engaged portion of said
cutting blade to deaden the sound made by said cutting blade
during cutting, said first and second enclosing structures
being moveable relative to one another during cutting so as to
cooperate with said concrete surface to substantially enclose
said non-engaged and engaged portions of said cutting blade as
said cutting blade moves relative to the concrete surface
during cutting. ,

31. An apparatus as defined in Claim 30, wherein said
second structure comprises two sheets on opposite sides bf,
but substantially parallel to, sides of said concrete cutting
blade, and wherein at least one of said sheets has a first
edge movably mounted to said first sStructure and an opposing
second edge to contact said concrete surfaée during. cutting.

32. .An apparatus as defined in Claim 30, wherein a
sufficient portion of said cutting blade is enclosed by
structure sufficient to reduce the noise received. by an
operator of said saw by at least 10 decibels.

33. A method for- cutting concrete with_a saw having a
concrete cutting blade which has an engaging portion below a
concrete surface during cutting and which has a non-engaged
portion above the concrete surface during cutting of saia
concrete, comprising the steps of:

at least partially enclosing a first portion of said non-
engaged portion of said concrete cutting blade in a first
structure during cutting of said concrete;

enclosing the remainder of said non-engaged portion of
said concrete cutting blade in a second structure so as to
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substantially enclose the non-engaged portion of said cutting
blade during cutting of said concrete to deaden the sound made
by said cutting blade during cutting;

mounting one of said structures SO0 that it can move
relative to the cutting blade to maintain saidg substantial
enclosure of the non-engaged portion during cutting of said
concrete when said cutting blade moves relative to said
concrete surface. - '

34. A method as defined in' Claim 33, wherein said
enclosing steps reduce the noise received by an operator of
the saw by at least 10 decibels.
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