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Foaming system 2 also preferably includes an adjustable air
regulator 62. The foam block 58 is fluidly coupled to the
solvent pump 56, the treatment pump 52, the air regulator
62, and the foam discharge line 64. The solvent pump 56 is
fluidly coupled to a solvent source (not shown) via the
solvent line 54 and delivers the solvent (usually water) to the
foam block 58. The treatment pump is fluidly connected to
the at least one receptacle 50. The treatment pump 52
delivers the contents of the at least one receptacle 50 to the
foam block 58. The foam block 58 combines the contents of
the receptacle and the solvent with compressed air from the
air compressor 60 to produce a foamed landscaping or
marker composition which is discharged through foam dis-
charge line 64. Foam block 58 may be of the kind described
in U.S. Pat. No. 4,474,680 to Kroll. The foaming system
may also include at least one nozzle 66 or a manifold having
a plurality of nozzles, which is attached to the foam dis-
charge line. Further, foaming system 2 may also include a
static mixer (e.g., a pipe with glass beads) coupled to the
foam block 58 and foam discharge line 64 to ensure
adequate mixing of the contents of the receptacle 50 and the
water.

In the embodiment shown in FIG. 2, unlike the embodi-
ment shown in FIG. 1, the contents of the receptacle 50
(preferably, a concentrated solution containing a landscap-
ing or marker treatment, a surfactant and a solvent), is fed
into the inlet port of the treatment pump 52 and discharges
into the foam block 58, thereby eliminating the potential
negative effects of having particulate material in the solvent
pump, thus extending pump life. The preferred location for
injection is the downstream side of the liquid flow control
orifice in the foam block 58.

Schematics of two other employable foaming systems are
shown in FIG. 3A and B, wherein air aspirated nozzles are
employed to produce foam rather than a foam block. The
foaming system 30 of FIG. 3A comprises at least one
receptacle 70 (e.g., a drum or tank) containing one or more
elements of a landscaping or marker composition in liquid
form, a treatment pump 72, a second pump 74, a foamable
liquid line 76, air aspirated nozzles 78, and a solvent (e.g.,
water) source 80. The treatment pump 72 is fluidly con-
nected to the at least one receptacle 70 and the inlet port of
the second pump 74. The foamable liquid line 76 is fluidly
connected to the air aspirated nozzles 78. The solvent source
80 is fluidly connected to the second pump 74.

Referring to FIG. 3A, in one alternative method, a colo-
rant (landscaping or marker treatment) and surfactant (foam-
ing agent) mixture in the receptacle 70 is injected via the
treatment pump 72 into an inlet port of the second pump 74.
Water from a solvent source 80 also enters the second pump
74. Because this method calls for a potentially abrasive
material (colorant pigment) to be pulled through the second
pump 74, a severe duty pump is preferably used, such as a
Hydracell H25 pump manufactured by Wanner Engineering
Inc. of Minn, Minn. The pump 74 is preferably capable of
pressurizing the combined colorant/surfactant/water mixture
to 250 psi for delivery to the air aspirated nozzles 78. The
treatment pump 72 is preferably a peristaltic type pump,
such as a Watson-Marlow-Bredel SC-15 model or a
Delansco peristaltic type hose pump manufactured by ABO
Industries Inc. of San Diego, Calif. In this embodiment, the
treatment pump 72 would not be required to develop more
than about 50 psi since the colorant is dispensed into the
inlet port of the second pump. Preferably, the treatment
pump 72 has variable speed adjustment capability. Also,
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preferably, the foamable liquid line 76 is a hose having a 2"
diameter and is capable of withstanding up to 300 psi or
more.

The foaming system 35 of FIG. 3B comprises at least one
receptacle 82 (e.g., a drum or tank) containing one or more
elements of a landscaping or marker composition in liquid
form, a treatment pump 84, a solvent pump 86, a foamable
liquid line 88, air aspirated nozzles 90, and a solvent (e.g.,
water) source 92. The treatment pump 84 is fluidly con-
nected to the at least one receptacle 70 and the foamable
liquid line 88 after the discharge end of the solvent pump 86.
The foamable liquid line 88 is fluidly connected to the
solvent pump 86, the treatment pump 84, and the air
aspirated nozzles 90. The water source 92 is fluidly con-
nected to the solvent pump 86.

Referring to FIG. 3B, according to another alternative
method, a colorant (landscaping or marker treatment) and
surfactant (foaming agent) mixture in the receptacle 82 is
injected via the treatment pump 84 into a stream of pres-
surized water exiting the solvent pump 86, after the dis-
charge end of the solvent pump 86. Water from a water
source 92 enters the inlet port of the solvent pump 86. In this
embodiment, the solvent pump 86 can be a less abrasive
resistant pump, such as a CAT pump model 2520, because
it is not required to handle the abrasive colorant. Preferably,
the solvent pump is capable of delivering the water at 25
gpm or more and at a pressure of up to 250 psi or more. The
treatment pump in this embodiment would need to dispense
the colorant mixture at a higher pressure than the embodi-
ment depicted in FIG. 3A because such mixture is not being
dispensed and pressurized through the solvent pump. Pref-
erably, a pump such as a PCM Progressive Cavity Pump
model 6120, manufactured by ABO Industries Inc. is used as
the treatment pump. Preferably, the treatment pump 84 has
variable speed adjustment capability. Also, preferably, the
foamable liquid line 88 is a hose having a 2" diameter and
capable of withstanding up to 300 psi or more.

As another alternative to the embodiment depicted in
FIGS. 3A and 3B, a separate solvent source is not included,
but rather the receptacle 70, 82 contains the landscaping or
marker composition in a ready-to-be-foamed concentration.
In such embodiment, only one pump is required, preferably
one sufficient to handle abrasive materials and having a
capacity to deliver the composition to the air aspirated
nozzles at up to 250 psi or more. This embodiment would be
beneficial where it is not possible to obtain a separate source
of water.

Air aspirated nozzles for use in foaming system 30, 35 are
commercially available. Acceptable air aspirated nozzles
include, for example, Scotty 4003 Air Aspirated Fire Fight-
ing Nozzles manufactured by Scott Plastics of Vancouver,
BC. The amount of nozzles used and the aperture type for
the nozzles are preferably selected to maintain 250 PSI at
each nozzle inlet. Preferably, the air aspirated nozzles are
customized by replacing a fixed orifice inside the nozzle
with a removable insert comprised of a plastic/glass com-
posite to increase abrasion resistance.

Foaming systems 1, 2, 30, 35, as illustrated in FIGS. 1-3B
may further include a flushing loop (not shown) for purging
a particular landscaping or marker composition from the
system before exchanging for another landscaping or marker
composition in order, for example, to avoid a mixing of
colors. Preferably, the pumps employed in each foaming
system include at least one control for adjusting or metering
the amount and/or flow of contents from the receptacles,
water source, and compressed gas. A variable speed pump
for receptacles which contain treatment will allow the treat-
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ment level to be increased without an increase in water flow,
where the water is added separately. Also, preferably, the
systems include instruments for monitoring the flow and
pressure of the contents of each of the receptacles, water
source and compressed gas. As described above with respect
to foaming system 1, each system may include means for
allowing the exchange of receptacles and the combining of
contents from a plurality of receptacles to achieve a desired
effect. These features allow the foaming system to be
adjustable continuously to ensure a proper end product.

The foaming systems 1, 2, 30, 35 of FIGS. 1-3B may
further include a remote control device for remotely acti-
vating, adjusting and inactivating the components of the
system. The at least one receptacle 10, 50, 70, 82 may also
include a stirrer, for example, to aid in continued pigment
dispersion where a pigment colorant is being employed.
Further, the foaming system may also include a means for
heating the solvent and/or landscaping or marker treatment,
such as, for example, heating coils. In each foaming system,
the pumps may by electrically or hydraulically powered. The
foaming systems 1, 2, 30, 35 may also include insulating
materials or heat pads to protect the system from freezing
temperatures. The foaming systems may further include a
computer for operating control, data collection, system
monitoring, overriding, generation of performance reports,
and/or location monitoring. Although shown in FIGS. 1-3B
as having a single receptacle wherein all of the elements of
the landscaping or marker composition are combined (ex-
cept for the solvent in FIGS. 2 and 3A-B), other variations
are contemplated and covered by this invention. For
example, the foaming systems 1, 2, 30, 35 may include a
plurality of receptacles, each carrying a separate landscaping
or marker composition element (e.g., one for a colorant
pigment dispersion and one for a surfactant/water solution).
In one embodiment, the foaming system comprises a plu-
rality of treatment containing receptacles (e.g., each having
a different colorant pigment, or one or more having a
colorant pigment and one or more having a different treat-
ment substance, e.g., an oil or combination of oils for
providing a fragrance, insect repellant and/or appearance
enhancer) and a surfactant containing receptacle. In still
another embodiment, the foaming system comprises a plu-
rality of treatment containing receptacles, each containing a
surfactant and treatment material. This allows for the adjust-
able combination of different colored colorants and other
treatments to achieve any desired landscaping or marker
material color and/or effect. It also allows for a quick and
efficient exchange of colorants (or other treatments) to allow
for an essentially continuous process of treating the land-
scaping or marker materials without having any substantial
interruption.

The step of applying the foamed landscaping or marker
composition preferably comprises using a foam dispensing
landscaping material processing machine to apply the
foamed landscaping or marker composition to the landscap-
ing or marker material. The foam dispensing landscaping
material processing machine includes a foaming system,
such as the ones disclosed above, coupled to a landscaping
material processing machine, such as mulch mixing devices,
trommel (e.g., auger-type mixing devices), whole tree wood
chipper devices, horizontal grinder devices, tub grinder
devices (or other types of grinder devices), blower trucks,
leaf or windrow turners, collection trucks, batch mixers and
leaf vacuum trucks. The foam dispensing landscaping mate-
rial processing machine may comprise an existing commer-
cially available landscaping material processing machine
which has been retrofitted with a foaming system, or a
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landscaping material processing machine which includes an
integrated foaming system. Examples of currently existing
machines which may be easily retrofitted to couple to the
foaming system include, for example, processing machines
manufactured by Fecon, Inc. of Cincinnati, Ohio, Morbark,
Inc. of Winn, Mich., PowerScreen of Louisville, Ky., Peter-
son Pacific Corp. of Eugene, Oreg., McCloskey Brothers
Manufacturing of Ontario, Canada, Komptech of Germany,
Erin Systems of Portland, Me., Extec of England, and
Becker Underwood of Ames, lowa.

Referring to FIGS. 4A-12, according to another aspect of
the present invention, an foam dispensing landscaping mate-
rial processing machine is disclosed for applying a foamed
landscaping or marker composition to landscaping or marker
materials. The foam dispensing landscaping material pro-
cessing machine comprises a landscaping material process-
ing machine and a foaming system. FIGS. 4A-12 show
various landscaping material processing machines incorpo-
rating a foaming system. The foaming system may be, for
example, a separate unit (which may be portable) that is
coupled to the processing machine or may be integrated into
the processing machine itself. The foaming system in each
machine may comprise any system which allows foam to be
formed and discharged, but preferably comprises one of the
foaming systems described above. The landscaping material
processing machine may be, for example, a mulch mixing
device, a trommel device, a whole tree wood chipper device,
a horizontal grinder device, a tub grinder device, a blower
truck, a leaf or windrow turner, a collection truck, a batch
mixer or a leaf vacuum truck.

Referring to FIGS. 4A-4E, a foam dispensing trommel
system 100 is shown comprising a trommel device 101 and
a foaming system 103. The trommel device 101 includes a
rotating drum 102 and means 104 for discharging a treated
landscaping or marker material. The foaming system
includes means 106 for dispersing the foamed landscaping
or marker composition onto the landscaping or marker
material. Preferably, the system 100 further comprises a
means 108 for feeding the landscaping or marker material
into the rotating drum 102 and a means 110, 112 for
enhancing mixing. The rotating drum 102 may be a com-
mercially available screened trommel rotating drum which
has been modified with a substantially solid liner, such as an
ultra high molecular weight (UHMW) polyethylene liner, or
may be a substantially solid (without perforations) rotating
drum. Preferably the rotating drum 102 is a variable pitch
drum. The feeding means 108 and discharging means 104
may be a conveyor belt (folding or radial, for example), a
series of rollers, or screw augers, for example, or any other
feeding or discharging mechanism. Referring to FIGS.
4B-4E, the enhancing means may include, for example,
paddles 110 or tines 112. The paddles 110 or tines 112 may
be straight or curved, and may be continuous along the
length of the drum 102 or staggered at various intervals. The
dispersing means 106 includes, for example, one or more
nozzles or a manifold system having one or more nozzles.
According to one preferred embodiment, the dispersing
means 106 is located at an end of the rotating drum 102
which is adjacent to the feeding means 108 as shown in FIG.
4A. However, the means for dispersing 106 may be located
at alternative locations on the trommel device and may also
be located at more than one location. This trommel device is
well suited to apply a foamed landscaping or marker com-
position to substantially any type of landscaping or marker
material, including mulch, wood chips, particularized rubber
material, sand, gravel and stone, salt and other materials
having a wide-ranging particle size.
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Referring to FIG. 4F, according to another aspect of this
invention, a drum for a liner modified trommel device is
shown comprising a rotatable drum 122 that has been
equipped with a liner 124. (Typically, trommel devices are
equipped with screens having openings of varying dimen-
sions for use in applications such as topsoil screening.) The
liner 124 may be secured to and surround the outside of the
rotatable drum 122 or alternatively may be secured to and
surround the inside of the rotatable drum. The liner 124 may
be formed of a variety of materials, such as plastic, rubber
or fabric, or metal. In one preferred embodiment, the liner
124 is formed of polyvinyl chloride. As shown in FIG. 4F,
the liner 124 may be comprised of a plurality of tarps 126
which are secured together by straps 128, the straps also
being used to secure the liner 124 to the rotatable drum 122.
Tarps which may be used include those sold by Cambridge
Canvas Centre Limited of Cambridge, Ontario, Canada.
Although the modified trommel device is advantageously
used in connection with a foaming system, its use is not
restricted thereto, but rather, the modified trommel device
may be employed in the treatment of landscaping or marker
materials whether via foaming or known aqueous methods,
or other methods which would be obvious to one of ordinary
skill in the art.

Referring to FIG. 5, a foam dispensing auger-type mixing
system 200 is shown comprising a auger-type mixing device
201 and a foaming system 208. The mixing device 201
includes a hopper 202 for containing the landscaping or
marker material, at least one auger 204 for mixing the
foamed landscaping or marker composition onto the land-
scaping or marker material, means 206 for discharging the
treated landscaping or marker material, and means 212 for
powering the auger-type mixing device (which may be, for
example, a gas engine or battery powered motor). The
foaming system 208 includes means 210 for dispersing the
foamed landscaping or marker composition onto the land-
scaping or marker material. The discharging means 206 may
be a conveyor belt, series of rollers, or screw augers, for
example, or any other feeding or discharging mechanism
known to one of ordinary skill in the art. The dispersing
means 210 includes, for example, one or more nozzles or a
manifold system having one or more nozzles. According to
one preferred embodiment, the dispersing means 210 is
located towards a bottom of the hopper 202 and includes a
plurality of nozzles spaced along the circumference of the
hopper 202 as shown in FIG. 5. However, the dispersing
means 210 may be located at alternative locations on the
auger-type mixing device 200 and may also be located at
more than one location. The auger-type mixing device 201
may be a portable device, as shown in FIG. 5, including
means 214 for transporting the device. The discharging
means 206 may be stationary or may be capable of rotating
to allow for discharge of the landscaping or marker materials
onto different areas. (Alternatively both the hopper and the
discharging means 206 may be rotatable.) The auger-type
mixing device 201 may further include a liner (such as a
high molecular weight polyethylene liner) in the hopper 202
to reduce friction, commingling of treatments or the poten-
tial for landscaping or marker material substrates to stick in
the corners of the machine.

Referring to FIG. 6, a foam dispensing tub grinder system
300 is shown comprising a tub grinder 301 and a foaming
system 303. The tub grinder 301 includes a hopper 302, a
grinding means 304 for grinding raw materials or products
into landscaping materials, and a means 308 for discharging
the treated landscaping materials. The foaming system 303
includes means 306 for dispersing the foamed landscaping
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treatment onto the landscaping materials. Preferably, the
system 300 further comprises one or more of the following:
a mixing auger 310 under the grinding means 304 to enhance
mixing of the foamed landscaping composition and land-
scaping materials; a crane 312 and grapple 314 for lifting
raw materials or products to grind into landscaping materials
into the hopper 302; a power unit 316 for powering the
device; an operator compartment 318; transportation means
320; and means for rotating (not shown) the hopper and
means for discharging 308 to allow the landscaping mate-
rials to be discharged onto different areas. The grinding
means 304 may comprise a hammer mill, for example. The
dispersing means 306 the foamed landscaping composition
includes, for example, one or more nozzles or a manifold
system having one or more nozzles. In a preferred embodi-
ment, the dispersing means 306 is located toward a bottom
of the hopper 302 and along the length of the mixing auger
310. However, the dispersing means 306 may be located at
alternative locations on the tub grinder system 300 and may
also be located at more than one location. Although the
foaming system 303 as shown in FIG. 6 includes a plurality
of nozzles each attached to a separate foam discharge line
322, the plurality of nozzles may be attached to a manifold
which is coupled to a single discharge line. The tub grinder
system 300 is especially beneficial for turning raw materials
such as tree stumps, limbs or branches, or waste products
such as pallets, into treated (e.g., colored) landscaping
materials in one step. The tub grinder device may further
include a liner (such as a high molecular weight polyethyl-
ene liner) located on the inside walls and bottom of the
hopper in the area enclosing the augers to reduce friction
and/or to reduce commingling of treatments when treating
landscaping materials with different treatments (e.g., differ-
ent colorants) in the same machine.

Referring to FIG. 7A, a foam dispensing horizontal
grinder system 400 is shown comprising a horizontal grinder
401 and a foaming system 403. The horizontal grinder 401
includes a grinding means 402 for grinding raw materials or
waste products into landscaping materials, means 404 for
feeding the raw materials or waste products into the grinding
means 402 (e.g., a hammer mill), a feeder wheel 406 for
compressing and advancing the raw materials or waste
products into the grinding means 402, and a means 410 for
discharging the treated landscaping materials. The foaming
system 403 includes means 408 for dispersing the foamed
landscaping treatment onto the landscaping materials. The
feeding means 404 and discharging means 410 may be a
conveyor belt, series of rollers, or screw augers, for
example, or any other feeding or discharging mechanism.
The dispersing means 408 includes, for example, one or
more nozzles or a manifold system having one or more
nozzles. In one preferred embodiment, the dispersing means
408 is located between the feeder wheel 406 and grinding
means 402. However, the dispersing means 408 may be
located at alternative locations on the horizontal grinder
system 400 and may also be located at more than one
location.

In a preferred embodiment, as shown in FIG. 7B, the
horizontal grinder 450 is modified to include one or more
screw augers 420 in an enclosure located at a discharge port
for the ground landscaping material (e.g., under the grinding
means as shown in FIG. 7B). Preferably a separate conveyor
422 (such as a belt or other conveying means) is placed at
a discharge area of the screw auger 420 for conveying the
landscaping material out of the machine. (Typically, as
shown in FIG. 7A, horizontal grinders simply include a
conveyor belt for conveying the ground material out of the
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machine.) In the embodiment shown in FIG. 7B, the dis-
persing means 424 is preferably located at one or more
locations along the screw auger 420, and more preferably at
multiple locations along both sides of the screw auger 420.
The inclusion of the screw augers allows the landscaping
material to be thoroughly mixed and treated with the foamed
landscaping composition. Although, the example includes a
horizontal grinder, other embodiments include screw augers
on all types of landscaping material grinding machines,
regardless of their configuration, for application of a foamed
landscaping composition onto landscaping materials. Pref-
erably, the enclosure housing the screw augers further
includes a liner located on the inside walls and bottom of the
enclosure (such as a high molecular weight polyethylene
liner) to reduce friction and/or to reduce commingling of
treatments when treating landscaping materials with differ-
ent treatments (e.g., different colorants) in the same
machine.

Referring to FIG. 7C, in another embodiment, a screw
auger attachment 900 for attachment to a foam dispensing
landscaping material processing machine comprises an
enclosure 952 housing one or more screw augers 954, a
drive motor 956 (preferably hydraulic) for driving the screw
augers 954, at least one attachment component 958 for
attaching the enclosure 952 to a machine for grinding
landscaping materials, and a means 960 for dispensing a
landscaping or marker composition into the enclosure 952.
Preferably the enclosure 952 is formed from a light weight
material, such as aluminum or a composite material like a
carbon fiber composite, and also is preferably lined with a
drag reducing material, such as a high molecular weight
urethane, to reduce the friction of the landscaping or marker
materials being advanced by the augers. Preferably the
drag-reducing material is also abrasion resistant to be able to
withstand certain abrasive treatment materials, such as colo-
rant pigments. Preferably, the enclosure 952 is sized to
correspond to the size of the discharge conveyor and output
specifications of the machine to which it is attached. In one
preferred embodiment, the enclosure 952 is four to eight feet
in length and two to six feet in width. The enclosure includes
a discharge opening 962 where the mixed landscaping or
marker materials are discharged for stockpiling or transport.

The drive motor 956 preferably uses the existing auxiliary
oil supply from the machine to which the screw auger
attachment is connected. There are preferably two screw
augers 954 for mixing and advancing the ground landscap-
ing or marker materials. The length and diameter of the
augers 954 may vary in accordance with the output speci-
fications of the machine to which it is attached, but prefer-
ably the augers are about eight to fourteen inches in diameter
and four to eight feet in length.

The dispensing means 960 may include any mechanism
for allowing a landscaping or marker composition to be
injected into the enclosure, but preferably includes one or
more openings for attachment of spray nozzles. Preferably
the openings 960 are located at multiple locations along the
length of the enclosure 952, as shown in FIG. 7C. The screw
auger attachment 900 may further include nozzles for inject-
ing the landscaping or marker composition on to the land-
scaping or marker materials.

The attachment component 958 may comprise any
mechanical means for attaching the enclosure to the machine
for grinding landscaping materials. The attachment compo-
nent 958 may be hinged to fold up or down and/or may be
on slide rails to avoid interference during normal transport
and movement of the host machine.
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Referring again to FIG. 7C, the screw auger attachment
900 is shown attached to a discharge conveyor belt 964 of
a machine for grinding landscaping materials. Although the
screw auger attachment is advantageously used in connec-
tion with a foaming system on a machine for grinding
landscaping materials, its use is not restricted thereto, but
rather, the screw auger attachment may be employed in the
treatment of landscaping or marker materials whether via
foaming or known aqueous methods, or other methods
which would be obvious to one of ordinary skill in the art.

Referring to FIG. 8, a foam dispensing whole tree chipper
system 500 is shown comprising a whole tree chipper device
501 and a foaming system 503. The whole tree chipper
device 501 includes a chipping chamber 502, chipper disc
504 having chipper knives 506 for cutting tree materials into
landscaping materials, a means 508 for feeding tree mate-
rials such as whole trees, stumps, limbs or branches into the
chipping chamber 502, a means for 510 discharging the
treated landscaping material. The foaming system 503
includes means 512 for dispersing the foamed landscaping
treatment onto the landscaping materials and at least one
foam discharge line 514. Preferably, the system 500 further
comprises one or more of the following: a crane 516 and
grapple 518 for lifting the tree materials onto the feeding
means 508; a power unit 520 for powering the device; an
operator compartment 522; and transportation means 524.
The feeding means 508 and discharging means 510 may
comprise a conveyor belt, series of rollers, or screw augers,
for example, or any other feeding or discharging mecha-
nism. The dispersing means 512 includes, for example, one
or more nozzles or a manifold system having one or more
nozzles. In a preferred embodiment, the dispersing means
512 is located on at least one position on a wall 526 of the
chipping chamber 502.

Referring to FIGS. 9A and 9B, a foam dispensing blower
system 600 is shown comprising a blower truck 601 and a
foaming system 606. The blower truck 601 includes a
holding bin 602 having an opening for entry of a landscaping
or marker material, means 604 for discharging a treated
landscaping or marker material, and preferably at least one
mixing member 614 for mixing the foamed landscaping or
marker composition and landscaping or marker materials
and advancing the treated landscaping or marking materials
to the discharging means 604. The foaming system 606
includes means 608 for dispersing the foamed landscaping
or marker composition onto the landscaping or marker
material, one or more foam discharge lines 610, and at least
one receptacle 612 for holding at least one element (e.g.,
colorant or surfactant, or a combination of elements) of a
landscaping or marker composition. The discharging means
604 preferably comprises a blower hose 616 and a blower
box 618 containing a power unit for propelling the land-
scaping materials through and out of the blower hose 616.
The mixing members 614 are preferably one or more
screw-type augers. Preferably, there are two screw-type
augers positioned one on top of the other as shown in FIG.
9A.

The dispersing means 608 includes, for example, one or
more nozzles or a manifold system having one or more
nozzles. According to one preferred embodiment, the dis-
persing means 608 is located proximate to and along the
length of the mixing members 614 and comprises a plurality
of nozzles placed at spaced intervals along the length of
mixing members 614. Where the system 600 comprises two
screw-type augers positioned one on top of the other, pref-
erably the nozzles are placed at spaced intervals along the
length of the bottom auger as shown in FIG. 9B. However,
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the dispersing means 608 may be located at alternative
locations on the blower system 600 and may also be located
at more than one location. The blower truck 601 may further
include a liner (such as a high molecular weight polyethyl-
ene liner) located on the inside walls and bottom of the
holding bin to reduce friction or commingling of treatments.
Preferably the blower hose is lined with a non-stick material
for reducing drag of the landscaping or marker material as
it is discharged from the blower truck.

Referring to FIG. 10, a foam dispensing compost turner
system 700 is shown comprising a compost turner 701 and
a foaming system 706. The compost turner 701 includes a
holding bin 702, and a turning means 704. The foaming
system 706 includes means 708 for dispersing the foamed
landscaping composition onto the landscaping material and
at least one receptacle (not shown) for holding at least one
element (e.g., colorant or surfactant, or a combination of
elements) of a landscaping composition. Preferably, the
device further comprises an operator compartment 710 for
operating the compost turner 700. The compost turner is
especially useful for treating compost with plant aging or
plant decomposition accelerating materials.

Any of the above described landscaping processing
machines may also include a UV light source, such as a UV
lamp, for curing landscaping or marker materials (especially
rubber or aggregate materials) with UV curable resins.
Referring to FIGS. 11A and 11B, the trommel device 100 of
FIGS. 4A-4E is shown further comprising a UV light source
or lamp 114. Preferably, the device 100 further comprises at
least one lamp bar, which may be a longitudinal bar 116
running the length of the trommel drum as shown in FIG.
11A and/or may be a crossbar 118 as shown in FIG. 11B.
Preferably the bars 116, 118 have a means 120, 122 for
allowing vertical adjustment.

Referring to FIG. 12, a foam dispensing batch mixer 800
is shown comprising mixing bin 802, a foaming system 804,
and a UV light source or lamp 806. Preferably, the mixer 800
further comprises a means 808 for advancing or retracting
the UV lamp to and from the mixing bin 802. Preferably, the
means for advancing or retracting includes a track 810 with
rollers 812 on which the UV lamp 806 is moved. The above
described apparatuses and foaming systems would generally
be employed in commercial or large volume treatment of
landscaping or marker materials. However, the foaming
method for treating landscaping or marker materials may
also be performed for individual use, such as for application
onto mulch or other landscaping or marker materials located
on a homeowner’s property. Such method may be employed
by using an apparatus comprising a container having means
for emitting a foamed landscaping or marker composition
(e.g., a nozzle) containing a pressurized landscaping or
marker composition, the landscaping or marker composition
comprising a solvent, a surfactant or a soluble gas dissolved
in the solvent, and a treatment for landscaping or marker
materials. An individual, such as a homeowner, can use this
container, which may be in canister form, to apply a foamed
landscaping or marker composition onto his landscaping or
marker materials.

Referring to FIG. 13, according to another aspect, a high
pressure detection system 900 comprises a treatment pump
902, a pressure sensor/switch, 904, a fuse 906, an audio
and/or visual alarm 908, a control panel 910, a battery 912,
and a relay 914 for engagement of the pressure switch 904.
In some embodiments the control panel is replaced by a
programmable logic controller. In one embodiment the
detection system 900 is part of a foaming system as
described above. However, the detection system 900 may be
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included on any apparatus wherein a pump is used to apply
a treatment material to landscaping or marker materials. As
shown in FIG. 13, the treatment pump has attached thereto
a discharge hose 916 which is connected to one or more
nozzles or a manifold 918, including one or more nozzles,
which disperses a treatment onto landscaping or marker
materials. Currently, when coloring in mulch coloring
machines, foreign materials, such as mulch particles, scale,
or concentrated pigment, can clog nozzles resulting in
poorly treated mulch or system failure. An early detection
system, which alerts an operator when pressure is rising due
to the onset of nozzle clogging, will allow the operator to
correct the problem at a convenient time, before material
quality begins to deteriorate and before a more serious
system failure occurs.

Referring to FIG. 13, the pressure sensor 904 is located in
the head of the pump just prior to a discharge hose 916.
Preferably the pressure sensor 904 is set at 300 psi. The
treatment material and solvent is preferably pumped at about
250 psi through the discharge hose 916 to the manifold 918.
When clogging starts to occur, the pressure in the hose 916
and pump 902 will begin to rise. Once the pressure reaches
300 psi, the sensor 904 will send continuous voltage to a
relay 914 that engages and sends voltage to an alarm 908
located on a control panel 910. A relief cartridge (not shown)
is preferably employed and set at 400 psi. A 12 volt DC
battery is preferably employed.

Although the high pressure detection system is advanta-
geously used in connection with a foaming system, its use is
not restricted thereto, but rather, the pressure detection
system may be employed in the treatment of landscaping or
marker materials whether via foaming or known aqueous
methods, or other methods which would be obvious to one
of ordinary skill in the art.

EXAMPLES

Further advantages of the embodiments are further
described with reference to the following specific examples.
The examples are merely intended to be illustrative and not
to be construed as limiting the scope of the invention. In the
following examples, the preferred methods for applying a
foamed landscaping composition to landscaping materials,
as described above, were employed and tested on wood
products, in particular, aged wood mulch and freshly cut
wood chips.

In examples one through twelve, foam was produced
using a foam system according to the embodiment shown in
FIG. 1 comprising a NTC-8 air driven Pneumatic Foam
Unit, manufactured by Rusmar, Inc of West Chester, Pa., a
185 CFM portable compressor, a receptacle (e.g., a 55 gallon
drum or larger tank) for holding the landscaping composi-
tion, a 1"x120" discharge hose, and in some cases, a four
outlet manifold utilizing 2" MNPT, 80200 V-jet nozzles
from Spraying Systems Co. of Wheaton, Ill. The liquid
landscaping composition to be foamed was prepared by
diluting the stated concentrate, providing the dilute compo-
sition described in each example. The liquid flow rate was
8.5 gpm, unless otherwise stated. The foam was discharged
through the discharge hose. The foam outlet was either
directly from the nozzle of the foam hose or through the four
outlet manifold. The width of the manifold was altered to fit
the individual application machine. The surfactant used in
examples one to twelve was Witcolate 1247H, an alkyl ether
sulfate having an ammonium salt.
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Example One

Aged mulch was treated at minimal rate, 1.1 (cubic yard)
CY/minute, in a trommel screener manufactured by Retech
of Durand, Mich., with the screens blocked with plastic
panels or liners. The foam injection was at the top of the
rotating drum, adjacent the mulch feed entry, with the four
nozzles of the four outlet manifold pointing down at about
a 45° angle. The landscaping composition solution volume
was 150 gallons, i.e., approximately 1250 pounds of solu-
tion, containing approximately 74 pounds (5.9 percent) of
carbon black suspension, or 22 pounds (1.8 weight percent)
of carbon, Witco 1247H surfactant at approximately 7000
ppm actives, and water. Approximately 3000 pounds (5 CY)
of mulch was treated with the landscaping composition
using 38 gallons of the above solution, indicating the use of
5.6 pounds of carbon (1.1 pounds/CY), and 317 pounds of
water (10.6 weight percent, based on the feed mulch
weight). The result was a thoroughly coated black mulch,
even though the mulch was aged and thus more difficult to
color.

Example Two

As in Example One, aged mulch was treated at minimal
rate, 1.1 CY/minute, in a Retech trommel screener with the
screens blocked with plastic panels. The foam injection was
at the top of the rotating drum in the same location as in
Example One, with the four nozzles pointing down at about
a 45° angle. The solution volume was 150 gallons, 1250
pounds of solution, containing 180 pounds (14.4 percent) of
red pigment suspension, or 135 pounds (10.8 percent) of red
pigment, Witco 1247H at 7000 ppm actives, and water.
Approximately 10800 pounds (18 CY) of mulch was treated
using 123 gallons of solution, indicating 111 pounds of
pigment (6.2 pounds/CY), and 1026 pounds of water (9.5
weight percent, based on the feed mulch weight). The result
was a very red mulch, indicating that a lesser amount of
pigment could be employed, even though the mulch was
aged and thus more difficult to color.

Example Three

Aged mulch was treated at slow rate in a Fecon Rainbow
Mulch Continuous Mixer. The foam injection manifold was
at the top of the rotating augers at the exit end of the feeder
hopper, with the four nozzles pointing vertically downward.
The solution volume was 150 gallons, 1250 pounds of
solution, containing 148 pounds (11.8 percent) of carbon
black suspension (as in Example One), or 44.4 pounds (3.6
weight percent) of carbon, Witco 1247H at 7000 ppm
actives, and water. With the feed rate set on the low range,
35 percent, the mulch output was excellent with good
uniform black color. The maximum throughput was
achieved at 77 percent. At higher mulch mass flow, the exit
clogged before dumping onto the stacking conveyor because
the chips were so dry. There was no moisture (liquid) to
slurry them through the system. Based on the screw con-
veyor setting, the mulch flow rate was estimated to be 160
CY/hour or 2.7 CY/minute or 1620 pounds/minute. The
mulch was warm and steamed in the open atmosphere and
steamed even more during the treatment process. Assuming
a correct estimate of the mulch mass flow rate, in theory, 4.4
weight percent moisture was added, not counting the mois-
ture which vented from the system. A solids determination
for the untreated mulch defined the solids level at 50.73
percent, while an equivalent determination for the treated
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mulch showed 50.58 percent. Thus, in fact, no measurable
moisture was added to the mulch.

Example Four

Aged mulch was treated at the maximum rate in a Retech
trommel screener. The foam injection was at the top of the
rotating drum, as in Example One, with the four nozzles
pointing down at about a 45° angle. The solution volume
was 150 gallons, 1250 pounds of solution, containing 148
pounds (11.8 percent) of carbon black suspension (as in
Example One), or 44.4 pounds (3.6 weight percent) of
carbon, Witco 1247H at 7000 ppm actives, and water. The
unit was operated at the maximum throughput allowed by
the trommel screener while feeding liquid, as foam, at 8.5
gpm. The colored mulch was uniformly black and of excel-
lent quality. The solids determination showed that the treated
much was 49.53 percent solids, indicating that the treatment
process added essentially no moisture to the mulch.

Example Five

The conditions of Example Four were repeated with
freshly prepared wood chips, as opposed to mulch. These
chips were standing trees within the previous 12 hours
before being treated. The chips were very black and very
well coated. The solids determination showed 53.03 percent,
with no untreated data available.

Example Six

The foam system described above was attached to a
Morbark 1200 Tub Grinder. The location of the nozzles was
below the hammer mill and above the exit screw conveyor.
Injection from the side (no manifold, no nozzles) perpen-
dicular to the treated material exit flow or injection from the
exit end (manifold with four nozzles) directed forward
produced identical results. The same solution as in Example
Four was employed. The feed material was the same as
Example Five, converting chips into mulch while coloring at
the same time. The coverage was excellent at lower feed
rates, but as the feed rate increased the coverage declined
indicative of too little foamed solution for the total flow rate
of chips.

Example Seven

The foam system described above was attached to a
Morbark Horizontal Whole Tree Chipper (see FIG. 8). The
location of the foam injecting nozzles was on the down-
stream side of the chipper disc in the chipping chamber and
about one inch above the chipper disc axle. This location
allowed the injected foam to impinge on the chipper disc and
then get distributed radially from the rotational force of the
chipper disc. More importantly, this location allowed foam
to enter the chipper receiver box behind the chipper disc, the
first destination of all chips going through the system. The
same solution as in Example Four was employed. The feed
material was whole trees and very large branches, which
were converted to chips while coloring at the same time. The
coverage was excellent at lower feed rates, but unlike all
other tested devices, the chip production on this device was
not constant. As the tree trunk enters the chipper, the chip
production is very high and then drops as the branches are
chipped. Thus, the coverage varies in quality, off and on, as
the trees are fed.
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Example Eight

The conditions of Example One were repeated, except
that the mulch flow rate was approximately 2.4 CY/min, the
landscaping composition solution volume was 265 gallons,
2210 pounds, and contained about 10,000 ppm actives
concentration of Witco 1247H and 250 pounds of carbon
black dispersion (or 75 pounds of carbon pigment or 3.4
weight percent). Approximately 74 CY of mulch was treated
with the 265 gallons of solution or 3.6 gallons/CY. The
resultant mulch was black, although some speckling
occurred. Two moisture samples of the treated mulch were
taken averaging 60.38 weight percent solids. An untreated
mulch sample was tested to be 60.59 weight percent solids,
indicating that the treatment process added essentially no
moisture to the mulch.

Example Nine

The conditions of Example Eight were repeated, except
30 gallons of red pigment dispersion (540 pounds of dis-
persion, 405 pounds of iron oxide pigment, 18.3 weight
percent pigment) and 12,500 ppm actives of Witco 1247H
were used in the landscaping composition solution. The
mulch was a solid red with only minor speckling. One
moisture sample of the treated mulch was tested to be 56.12
weight percent solids.

Example Ten

The conditions of Example Eight were repeated, except
that the mulch mass flow rate was 289 CY/hour, and 12,500
ppm actives of Witco 1247H and twice as much carbon
black dispersion (500 pounds of dispersion, 150 pounds of
carbon black pigment) were used in the landscaping com-
position solution (pigment concentration of 6.8 weight per-
cent). Approximately 144 CY of mulch was treated with 265
gallons (2210 pounds) of solution containing 150 pounds of
carbon pigment. Thus, 1.84 gallons of solution containing
1.04 pounds of carbon pigment were used to treat one CY of
mulch. One moisture sample of the treated mulch was tested
to be 55.27 weight percent solids.

Example Fleven

The conditions of Example Eight were repeated, except
that the mulch flow rate was about 250 CY/hour, the total
volume of landscaping solution was about 265 gallons (2210
pounds) having 150 Ibs of carbon (6.8 weight percent) and
Witco 1247H (12700 ppm actives) and the delivery rate of
the foamed solution was about 8.5 gpm. Approximately 130
CY of mulch was treated, the resultant mulch being slightly
speckled.

The mulch flow rate was then decreased to approximately
200 CY/hr and the pitch of the trommel drum was lowered
to about 3° while slowing the rotational speed of the drum.
The resultant mulch product was thoroughly blackened and
without speckling.

Example Twelve

The conditions of Example Fleven were repeated, except
that the carbon pigment was replaced by 370 lbs of red
pigment dispersion, 75 weight percent pigment (278 lbs
pigment, 12.6 weight percent in foamed solution), the deliv-
ery rate of the foamed solution was 1.0 gpm (2.6 gallons of
fluid/CY), and the mulch flow rate was approximately 200
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CY/hr. Approximately 103 CY of mulch was treated, the
resultant mulch being completely covered.

The following Example Thirteen used the foaming system
shown in FIG. 2. The surfactant used in the Examples
Thirteen through Sixteen was Stepan CA-207. The surfac-
tant actives concentration varied between 2000 and 6000

Example Thirteen

The coloring machine used for this example was a Mor-
bark 4000 P operating at 200 CY/hour with dry, untreated
mulch. The foam discharge location was similar to the Fecon
unit described in Example Three, located at the exit (dis-
charge) end of the feed screw conveyors. The flow rate of the
colorant composition was 22 gpm, and the experiment
operated for 30 minutes. The total flow was 660 gallons,
while the total mulch treated was 100 CY; therefore the
liquid addition to the mulch was 6.6 gallons/CY. The carbon
black dispersion consumed weighed 550 pounds and con-
tained 165 pounds of pigment, therefore, 1.65 pounds of
pigment/CY. The mulch was well covered at this treatment
rate.

During this experiment, in order to analyze the benefit of
the foam delivery, and after obtaining the above mentioned
well covered mulch, the control valve for the compressed air
was shut, thereby stopping the foam production, but allow-
ing the liquid composition to continue flowing. Within 2
minutes (the time it takes to adjust the inventory of the
Morbark unit), the exiting mulch was very poorly colored
(poor color distribution) and continued that way for several
minutes. The air control valve was re-opened, and, again,
within about two minutes, the mulch exiting the Morbark
unit was properly colored. This on-and-off sequence was
repeated several times with equivalent results, which dem-
onstrated the advantage of the foam delivery.

Similar experiments using the Retech trommel screener
showed the same effect when the foam delivery was inter-
rupted by stopping the air delivery.

Example Fourteen

The experimental prototype foam unit as shown in FIG. 2
was reconfigured to use an air aspirated foam delivery
system, as shown in FIG. 3B. The compressed air was
disconnected and the composite liquid flow was pumped at
full delivery rate for the employed Cat pump, 22 gpm,
against the discharge orifice plates of four air aspirated
nozzles. The air aspirated nozzles were Scotty 4003 Air
Aspirated Fire Fighting Nozzles manufactured by Scott
Plastics from Vancouver, British Columbia. The operating
pressure was about 275 psig. The mulch coloring machine
was a Retech trommel screener operating at 150 CY/hour.
Carbon black dispersion, 60 gallons, 630 pounds, was fed
over a thirty minute period. The total liquid flow was 660
gallons, or 8.8 gallons/CY, while the total pigment applied
was 189 pounds of carbon, or 2.5 pounds/CY. The colored
mulch was thoroughly and evenly colored.

Example Fifteen

A foaming unit according to FIG. 3A was used wherein
the treatment, or colorant, pump was a DELASCO model
PCM-DL.18 pump, manufactured by Delasco Manufacturing
of Vanves Cedex, France, the second pump was a APLEX
model SC-451 pump, manufactured by F. E. Myers of
Ashland, Ohio. The DL-18 pump dispensed colorant into the
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water stream at the inlet side of the APLEX pump. The
combined solution was pressurized to 300 psi with the
APLEX pump. This solution was pumped through a liquid
line to the air aspirated nozzles described in Example
Fourteen. A drum of Hamburger red gelled dispersion Prod-
uct No. 11601, weighing 500 pounds, and to which 8 gallons
of Stepan CA-207 surfactant was added, was used as the
treatment material to treat dry, untreated mulch. 5.42 pounds
of dispersion and 5.8 gallons of water were used per cubic
yard of mulch. The result was a thoroughly coated red
mulch.

Example Sixteen

The conditions of Example Fifteen were repeated except
that the landscaping material was Mason Sand and a drum
of Hamburger red gelled dispersion Product No. 11598,
weighing 500 pounds, and to which 8 gallons of Stepan
CA-207 surfactant was added was used as the treatment
material. 5.0 pounds of gelled dispersion and 10 gallons of
water were used per cubic yard of sand. The result was a
thoroughly coated red sand that was slightly wet indicating
that less water may produce similar, but drier results.

Although the invention has been described in terms of
exemplary embodiments, it is not limited thereto. Rather, the
appended claims should be construed broadly, to include
other variants and embodiments of the invention which may
be made by those skilled in the art without departing from
the scope and range of equivalents of the invention.

What is claimed is:

1. A method for treating a marker material comprising:

combining at least one treatment for the marker material,

a foaming agent and a solvent to form a marker
composition;

foaming the marker composition to form a foamed marker

composition; and

applying the foamed marker composition to the marker

material to form a treated marker material,

wherein the treated marker material persists after the

marker composition is no longer foamed.

2. The method of claim 1, wherein the marker material is
a salt.
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3. The method of claim 2, wherein the salt is selected from
the group consisting of sodium chloride, calcium chloride,
potassium chloride, magnesium chloride, and any combina-
tion of the above.

4. The method of claim 1 wherein the treatment comprises
a colorant pigment.

5. A treated marker material comprising:

a marker material; and

a marker composition applied to the marker material,

wherein the marker composition includes:

a treatment for the marker material;
a foaming agent; and
a solvent; and

wherein the treated marker material persists after the

marker composition is no longer foamed.

6. The treated marker material of claim 5, wherein the
marker material is a salt and the treatment is a colorant
pigment.

7. The method of claim 1, wherein the step of applying the
foamed marker composition to the marker material delivers
the treatment to the marker material.

8. The treated marker material of claim 5, wherein the
marker composition is foamed prior to application to the
marker material.

9. The treated marker material of claim 8, wherein appli-
cation of the marker composition to the marker material
delivers the treatment to the marker material.

10. The method of claim 1, wherein the treated marker
material contains no foam when it is applied to a location to
be marked.

11. The method of claim 1, wherein the step of applying
the foamed marker composition to the marker material
further comprises the substep of mixing the foamed marker
composition with the marker material.

12. The method of claim 1, wherein the step of applying
occurs in a landscaping material processing machine.

13. The method of claim 1 further comprising the step of
applying the treated marker material to a location to mark
the location.



