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ASPHALT RECYCLER AND HEAT 
MANAGEMENT APPARATUS 

FIELD OF THE INVENTION 

The present invention relates to a portable asphalt recy 
cling, asphalt management apparatus and hauler having a 
high e?iciency combustion chamber for recycling asphalt and 
for managing an asphalt mixture for on-site asphalt repairs. 

BACKGROUND OF THE INVENTION 

In repairing asphalt on a job site, often times, a cold asphalt 
mixture is used to repair damaged asphalt or to ?ll-in asphalt 
that has been removed. This cold asphalt mixture is generally 
used When large-scale hot asphalt mixtures are not Warranted 
or available. However, the cold asphalt mixture generally 
cannot provide the variability, ease of installation, and patch 
durability that a hot asphalt mixture can provide. 

Thus, a need exists for a portable asphalt recycling and 
asphalt management apparatus that alloWs for on-site recy 
cling and heat management of a hot asphalt mixture for 
asphalt repair. 

SUMMARY OF THE INVENTION 

One aspect of the present invention includes a portable 
asphalt recycling and asphalt heat management apparatus 
comprising a seamless vacuum-formed one-piece combus 
tion chamber that de?nes a fuel incubator disposed therein. A 
heat accumulator is operably coupled to the combustion 
chamber and a hopper assembly is operably coupled to the 
heat accumulator. The apparatus further comprises a heat 
distribution system in communication With the heat accumu 
lator and the hopper assembly to provide heat to the hopper 
assembly for recycling used asphalt or for maintaining a hot 
mixture of asphalt for use in asphalt repairs. 

Another aspect of the present invention includes a portable 
asphalt recycling and asphalt heat management system com 
prising a combustion chamber having a fuel incubator dis 
posed therein, Wherein the combustion chamber radiates heat. 
An insulated vented heat chamber or heat accumulator is 
operably coupled to the combustion chamber to collect heat 
that radiates from the combustion chamber. An insulated hop 
per assembly is operably coupled to the heat chamber, and a 
heat distribution system is disposed Within the heat chamber 
and hopper assembly to distribute heat in a controlled manner 
for recycling asphalt. 

Yet another aspect of the present invention includes a com 
bustion chamber for use in an asphalt recycling and heat 
management system, comprising: a protective cover in the 
form of a shell Which surrounds a one-piece, seamless and 
vacuumed-formed insulation member. The insulation mem 
ber includes an exterior portion and an interior portion, 
Wherein the interior portion includes a plurality of curved 
surface de?ning a fuel incubator. The insulation member 
further comprises an extension for extending into a heat accu 
mulator of the asphalt recycling apparatus. 

These and other features, objects and advantages of the 
present invention Will become apparent upon reading the 
folloWing description thereof together With reference to the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of an asphalt recycler and heat 
management apparatus; 
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2 
FIG. 2 is a side elevational vieW of the embodiment shoWn 

in FIG. 1; 
FIG. 2A is a cross-sectional vieW of an asphalt recycler and 

heat management apparatus; 
FIG. 3 is a perspective vieW of an asphalt hopper and 

combustion chamber; 
FIG. 3A is a perspective vieW of a combustion chamber; 
FIG. 4 is a cross-sectional perspective vieW of an asphalt 

recycler and heat management apparatus; 
FIG. 4A is a cross-sectional perspective vieW of a combus 

tion chamber; 
FIG. 4B is a side cross-sectional vieW of a combustion 

chamber; 
FIG. 4C is a side cross-sectional vieW of a combustion 

chamber; 
FIG. 5 is a bottom perspective vieW of an asphalt recycler 

and heat management apparatus; 
FIG. 5A is a bottom perspective cross-sectional vieW of an 

asphalt recycler and heat management apparatus; 
FIG. 6 is an exploded perspective vieW of an asphalt recy 

cler and heat management apparatus; 
FIG. 6A is a fragmentary, perspective vieW of an inside 

Wall of a hopper assembly; 
FIG. 7 is an exploded perspective vieW of an asphalt recy 

cler and heat management apparatus; and 
FIG. 7A is a fragmentary, perspective vieW of an inside 

Wall of a hopper assembly. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

For the purposes of description herein, the terms “upper,” 
“loWer,” “right,” “left,” “rear,” “front,” “vertical,” “horizon 
tal,” and derivatives thereof shall relate to the invention as 
oriented in FIG. 1. HoWever, it is to be understood that the 
invention may assume various alternative orientations, except 
Where expressly speci?ed to the contrary. It is also to be 
understood that the speci?c devices and processes illustrated 
in the attached draWings, and described in folloWing speci? 
cation, are simply exemplary embodiments. Hence, speci?c 
dimensions and other physical characteristics relating to the 
embodiments disclosed herein are not to be construed as 
limiting, unless expressly stated otherWise. 
As shoWn in FIG. 1, the reference numeral 10 generally 

designates an asphalt recycler and asphalt heat management 
unit Which, in this embodiment, is shoWn as a trailer mounted 
unit having a trailer 12 and a hopper 14. The present invention 
is also contemplated to be an asphalt recycler, hauler and 
asphalt heat management unit that can be mounted to a 
vehicle chassis, inserted in a slip-in con?guration on a dump 
truck, or other like con?guration that alloWs the apparatus to 
be moved to a job-site. The hopper 14 includes a set of access 
doors 16 comprised of access doors 16a and 16b for loading 
asphalt. The access doors 16a and 16b further comprise 
handles guides 17 for attaching handles to the access doors 
16a and 16b and the access doors 16a and 16b are generally 
hinged at their outer edges for alloWing access to the inside of 
the hopper 14. The access doors 16a and 16b are operable 
betWeen open and closed positions, and are shoWn in FIG. 1 
in the closed position. The hopper further includes a chimney 
assembly 18 for venting the hopper 14. The hopper generally 
includes a front Wall 30 and side Walls 32 and 33 (FIG. 5). The 
front Wall 30 includes an angled portion 30a and side Walls 
32, 33, Which are substantially symmetrical, also include 
angled portions 32a, 3311, Which generally direct asphalt to 
the bottom Wall 35 of the hopper 14. As shoWn in FIG. 1, the 
trailer 12 comprises a set of Wheels 24 and a vehicle mounting 
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apparatus 22 for mounting the trailer 12 to a vehicle to carry 
the unit 10 to an asphalt repair job site. As shown in FIG. 1, the 
unit 10 further comprises a combustion chamber 20 Which is 
coupled to a heat accumulator 26 for heating the contents of 
the hopper 14 as further described beloW. 

Referring noW to FIG. 2, the hopper 14 further comprises a 
rear Wall 34 upon Which a metering door 38, see FIG. 2A, is 
disposed betWeen a pair of metering door guides 39, best 
shoWn in FIG. 5. In operation, the metering door 38 moves 
vertically up and doWn to alloW controlled access to the inside 
of hopper 14, such that asphalt can be retrieved in an asphalt 
retrieval area 37 disposed above the heat accumulator 26 
adjacent rear Wall 34 of hopper 14. The asphalt retrieval area 
or the landing 37 is ?anked on either side by guards 36, Which 
help contain the asphalt as it exits hopper 14. 
As shoWn in FIG. 2A, the hopper 14 comprises a cavity 40, 

Which is shoWn in FIG. 2A as an upWardly opening inner 
enclosure surrounded by a series of Wall systems. The cavity 
or enclosure 40 holds an asphalt mixture (a hot mixture or 
cold mix), or asphalt to be recycled, for processing. The 
present invention is designed to perform several different 
functions With respect to different types of asphalt. For 
example, the cavity 40 of the hopper assembly 14 can be used 
to haul asphalt to a jobsite. It can also recycle asphalt pieces 
or millings to prepare a batch of hot mix asphalt. Hot mix 
asphalt concrete (HMAC) is produced at about 300° F. This 
high temperature serves to decrease viscosity and moisture 
during the manufacturing process, resulting in a very durable 
material. HMAC is most commonly used for high-tra?ic 
areas, such as busy highWays and airports. Warm mix asphalt 
concrete (WAM or WMA) reduces the temperature required 
for manufacture by adding asphalt emulsions, Waxes, or Zeo 
lites. Cold mix asphalt concrete, commonly referred to as 
cold mix, is generally asphalt emulsi?ed in soapy Water 
before mixing it With an aggregate, thereby eliminating the 
need for high temperatures altogether. HoWever, the asphalt 
produced is not nearly as durable as HMAC or WAM, and 
cold mix asphalt is typically used for loW tra?ic areas or to 
patch damaged HMAC. The present invention can be used for 
all types of asphalt mix by recycling used asphalt, heating a 
hot or Warm asphalt mixture to a desired Working temperature 
(2000 F.-300° F.) as Well as maintain a cold mix Which also 
needs to be heated to approximately 100° F. in order to be 
applied to a repair site. 

In the embodiment shoWn in FIG. 2, the hopper 14 com 
prises a series of Walls Which includes an outer Wall system, a 
middle Wall system, and an inner Wall system. As shoWn in 
FIG. 2A, the outer Wall comprises front Wall 30 and angled 
front Wall portion 3011. Rear Wall 34 is also part of the outer 
Wall system of the hopper 14. Middle Wall 42 is disposed 
betWeen front Wall 3 0 and inner Wall 44. Both the middle Wall 
42 and inner Wall 44 also have angled portions identi?ed as 
42a and 4411. Middle Wall 47 is disposed betWeen outer Wall 
34 and inner Wall 48 and the rear portion of the hopper 14. A 
similar con?guration is found on the side Walls 32, 33 and in 
the angled portions of the side Walls 32a, 33a With regards to 
an outer Wall, middle Wall, and inner Wall. Thus, the hopper 
side Walls, front Wall, and rear Wall have a spaced plating 
con?guration consisting of an outer Wall system, a middle 
Wall system, and inner Wall system. Spaces are de?ned 
betWeen the outer Wall system and the middle Wall system to 
provide insulated chambers as further described beloW. 
Spaces are also de?ned betWeen the inner Wall system and the 
middle Wall system Which de?ne heated chambers as further 
described beloW. 

The hopper 14 is fully insulated about the outer Walls of the 
enclosure. Speci?cally, in the embodiment shoWn in FIG. 2A, 
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4 
insulation 50 is disposed Within insulated chambers disposed 
Within a space betWeen a middle Wall system and an outer 
Wall system of the hopper 14 as described beloW. With respect 
to the front Wall, as shoWn in FIG. 2A, the insulation 50 is held 
in place by insulation brackets or rails 51. The insulation 50 is 
disposed betWeen the outer front Wall 30 and middle front 
Wall 42 as Well as betWeen the angled portions of the front 
Wall 3011 and 42a. Because of the spaced plating con?guration 
of the outer Wall, middle Wall, and inner Wall systems of the 
hopper 14, the insulation is held in place by the insulation 
rails 51 and helps to minimize heat loss from the interior 
cavity 40 of the hopper 14 during operation. Insulation is also 
found in the access doors 16a, 16b, rear Wall 34, and bottom 
Wall 35 in a similar plating con?guration as the insulation 50 
described With respect to the front Wall 30, 3011. Thus, the 
entirety of the hopper 14 is insulated about the outer Wall 
system With insulation disposed directly adjacent the outer 
Wall system, as Well as Within the access doors 16 and meter 
ing door 38, and adjacent the bottom Wall 35, Which is further 
described beloW. 
As shoWn in FIG. 2A, an angled lengthWise air duct 46 is 

shoWn Which, in this embodiment, extends from the angled 
portion of front inner Wall 4411 to the inner Wall 48 of the rear 
of the hopper 14. In this Way, the air duct 46 extends across the 
interior cavity 40 of the hopper 14 and interconnects the front 
portion of the hopper With the rear portion of the hopper, such 
that heated air is circulated from the front to the rear of the 
hopper, thereby providing more uniform heat distribution. 

In the spaced plating arrangement betWeen the series of 
Walls of the hopper 14, speci?cally betWeen the middle Wall 
system and the inner Wall system of the hopper assembly 14, 
a heat distribution system is disposed in the form of baf?es 54, 
Which make up a baf?ing system to control heat distribution 
as further described beloW. In the embodiment shoWn in FIG. 
2A, baf?es 54 are shoWn disposed betWeen the inner Wall and 
middle Wall, such as inner Wall 44, 44a and 42, 42a. The 
baf?es 54 of the baf?ing system are designed to prevent 
overheating of speci?c areas Within the interior cavity 40 of 
hopper 14 and, therefore, provide evenly distributed heat to 
the interior cavity 40 of the hopper 14. Heat is generated by 
the combustion chamber 20, as further described beloW, and 
?oWs along a path as indicated by arroWs C. As heated air 
exits the combustion chamber 20, it enters the heat accumu 
lator or burner box 26 and is then de?ected by a de?ectorplate 
56 and is then directed to heat chambers or heated air passages 
58 disposed Within a space betWeen the inner Wall system and 
middle Wall system of the hopper 14. As shoWn in FIG. 2A, 
the heated air?oW passages or sections 58 are disposed 
betWeen the front middle Wall 42 and the front inner Wall 44, 
for example, and heated air?oW sections 58 are also disposed 
betWeen the side Walls 32, 33 in a similar manner. Air vents 
(not shoWn) are disposed on the front inner Wall 44 and rear 
inner Wall 48, Which connect front and rear heated air?oW 
sections 58 via air duct 46. The de?ector plate 56 de?ects heat 
from being directly applied to the insulated bottom Wall 35 of 
the hopper 14 to the heated air?oW sections 58 disposed about 
the front, rear, and side Walls of the hopper 14 through the 
vents. In this Way, the heat distribution system is in commu 
nication With the heat accumulator 26 and the hopper 14 as 
heat is produced from the combustion chamber 20. This com 
munication is realiZed thought the vents of the heat accumu 
lator, described beloW, venting heat to the heat chambers 58 of 
the hopper 14. It is further contemplated that the heat cham 
bers 58 can be replaced With sealed sections that contain oil in 
the form of an oil jacket Which is heated by the system for 
providing consistent and uniform heat to the hopper assembly 
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14 in operation. Such an oil jacket Would generally be dis 
posed in sealed sections located betWeen the middle and inner 
Walls of hopper 14. 

Turning to FIG. 3A, the hopper 14 is shoWn disposed above 
a burner box or heat accumulator 26, Wherein the burner box 
26 further has a combustion chamber 20 to Which it is oper 
ably coupled. The combustion chamber 20 comprises an exte 
rior metal shell 70 Which has a plate 82 attached thereto 
con?gured to connect the combustion chamber 20 to the heat 
accumulator or burner box 26, as further described beloW. As 
shoWn in more detail in FIG. 3A, the combustion chamber 20 
has a metal exterior shell 70 comprised of a top Wall 74, side 
Walls 75, a rear Wall 78, and angled bottom Wall portions 76a 
and 76b. A portion of the combustion chamber 20 is disposed 
Within the heat accumulator 26 in assembly as further 
described beloW. The rear Wall 78 of the combustion chamber 
20 has an aperture 79 through Which the combustion chamber 
20 communicates With a burner (not shoWn). The burner, 
referred to hereinafter as a diesel burner, is connected to the 
rear Wall 78 of the combustion chamber 20 using apertures 73 
Which are con?gured to engage fasteners (not shoWn). The 
present invention can also be used in conjunction With other 
burners knoWn in the art such as a propane burner or com 

pressed natural gas bumer. HoWever, for purposes of this 
disclosure, the burner Will be referred to as a diesel burner 
throughout this disclosure. Plate 82 of the exterior metal shell 
70 of the combustion chamber 20 comprises apertures 73 
Which are con?gured to engaged the fasteners (not shoWn) to 
connect the combustion chamber 20 to the heat accumulator 
26 on a front Wall 90 of the heat accumulator 26. As shoWn in 
FIG. 3A and described in more detail in FIGS. 4 and 4A-4C, 
the combustion chamber 20 has an exterior metal shell 70 
Which surrounds a vacuum-formed one-piece ceramic insu 
lation member 72, Which insulates the combustion chamber 
20 and maximiZes the combustion ef?ciency of the combus 
tion chamber 20 in delivering heat to the heat accumulator 26. 
As shoWn in FIGS. 4 and 4A, a cross section of the assem 

bly shoWn in FIG. 3 is depicted. In FIGS. 4 and 4A, a front 
portion extension 72' of the insulation member 72 is shoWn 
disposed Within the heat accumulator 26. As shoWn in FIG. 4, 
the heat accumulator 26 extends under the asphalt retrieval or 
landing area 37, such that the heat accumulator 26 Will keep 
asphalt disposed on the landing 37 heated for asphalt repair 
application. A de?ector plate 57 disposed Within the heat 
accumulator 26 ensures that asphalt disposed in the landing 
37 is not super heated and also directs heat into the interior 
cavity 40 of the hopper 14 through heated air passageWays 58. 
As further shoWn in FIG. 4A, the combustion chamber 20 
comprises an interior cavity 84 Which is made up of curved 
surfaces that are smooth and seamless as further described in 
the description of FIG. 4B. 

Turning noW to FIG. 4B, a combustion chamber 20 of the 
present invention is depicted having a protective covering in 
the form of a metal shell 70, Which comprises a top Wall 74, a 
rear Wall 78 having an aperture 79 disposed thereon, bottom 
Wall sections 76a, 76b, and 760, as Well as a front Wall 82 in 
the form of a connecting ?ange or plate. The rear Wall 78 acts 
as a diesel burner ?ange for connecting the combustion cham 
ber 20 to a diesel burner in assembly. The front Wall 82 acts as 
a connector plate for connecting the combustion chamber 20 
to the front Wall 90 of the heat accumulator 26 in a con?gu 
ration as shoWn in FIG. 4A. Contained Within the metal shell 
70 of the combustion chamber 20 is a vacuum-formed one 
piece seamless ceramic insulation member 72 that is capable 
of Withstanding temperatures of 23000 F. The one-piece 
seamless design of the insulation member 72 extends from the 
rear Wall 78 of the combustion chamber to the front Wall 82, 
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6 
then extends further into the heat accumulator (not shoWn) 
approximately 3 inches by insulation member extension 72'. 

Combustion chambers knoWn in the art are often times 
fabricated by using multiple pieces of insulation Which are 
seamed together using a high temperature sealant such as a 
caulk and other like adhesives to hold the insulated form. The 
multi-piece con?guration of these knoWn combustion cham 
bers leads to failure at the seams as heat Will breakdoWn the 
high temperature in operation. Thus, such combustion cham 
bers are not designed to Withstand the extreme heat required 
to recycle asphalt, Which can reach levels of 23000 F. in the 
combustion chamber in order to get the asphalt millings to a 
temperature of 300° F. The one-piece seamless design of the 
insulation member 72 of the combustion chamber 20 of the 
present invention protects against front Wall burnout, Which 
happens When an excessive amount of heat is conducted 
through the seams of a combustion chamber and radiates to 
the loWer portion of a front hopper Wall, causing structural 
damage to the steel of the hopper. When using the present 
invention, in a con?guration such as that shoWn in FIG. 4, the 
combustion chamber 20 Will not conduct heat to the angled 
portion of the front Wall 30a in su?icient levels so as to cause 
damage to the steel of the front Wall 3011 of the hopper 14. In 
this Way, the seamless combustion chamber of the present 
invention is capable of Withstanding temperatures of up to 
23000 F. for recycling asphalt Without causing heat leaks at 
seams Which can severely damage the steel of the front Wall of 
a hopper. The insulation properties of the combustion cham 
ber 20 as Well as the insulation extension portion 72' further 
add to the front Wall burnout prevention measures of the 
present invention as described beloW. 
The insulation member 72 of the combustion chamber 20 is 

a vacuum-formed, one-piece seamless insulation member, 
Which can be formed in a female mold and has a dense 
exterior portion 72a as compared to a less dense interior 
portion 72b. The less dense interior portion 72b has a greater 
ability to retain heat and, therefore retains the heat emanating 
from the cavity portion 84 of the combustion chamber 20, 
such that the exteriorportion 72a of the insulation member 72 
does not get as heated. Reduced heat in the higher density 
exterior portion 72a of the insulation member 72 results in 
minimal heat conducted to the metal shell 70 of the combus 
tion chamber 20 Which, in operation, minimiZes the heat 
transferred to the metal shell 70. With such minimal heat 
being transferred to the metal shell 70 of the combustion 
chamber 20, the front Wall, such as the angled front Wall 
portion 30a of FIG. 4, is protected from excessive heat Which 
can cause damage. 
The exterior portion 72a of the insulation member 72 is 

generally harder than the less dense interior portion 72b. For 
example, the exteriorportion 72a of the insulation member 72 
may exhibit a density, for example, of 19 pounds per cubic 
foot (pcf) as compared to a density of 13 pcf found in the less 
dense interior portion 72b of the insulation member 72. In this 
Way, the insulation member 72 has multiple densities Which, 
in the embodiment shoWn in FIG. 4B, is realiZed in a dual 
density con?guration With a less dense portion 72b and a 
more dense portion 72a. The insulation member 72 generally 
folloWs the contours of the metal shell 70 and has an aperture 
79' disposed near aperture 79 of the metal shell 70 for con 
necting With a diesel burner. The insulation member 72 fur 
ther comprises an aperture 81' disposed on the front end of the 
combustion chamber 20 adjacent the insulation member 
extension portion 72' Which opens into the heat accumulator 
in assembly. 

Other combustion chambers knoWn in the art are con?g 
ured using multiple pieces of insulated material Which is 
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seamed together With high temperature sealants such as caulk 
or other like adhesives. As explained above, these con?gura 
tions create seams Which fail under the intense heat required 
to recycle asphalt. Further, combustion chambers made from 
multiple sections of a single insulated material do not have a 
multi-density con?guration and, therefore, exhibit a common 
density throughout. The common and uniform density of 
these knoWn combustion chambers means that the heat cre 
ated in the combustion chamber is radiated from an interior 
side to an exterior side Without a loWer density interior por 
tion retaining high levels of heat and a higher density exterior 
portion insulating the protective shell from excessive heat. 
The intense heat radiated from the combustion chamber 
through the multi-piece seamed insulation to the metal shell 
of the combustion chamber creates not only an unsafe heat 
transfer to the hopper, but also a front Wall burnout effect 
Which leads to costly repairs and continued maintenance on 
the hopper assembly. Further, multi-piece insulation systems 
are comparatively inef?cient due to heat loss at the seams in 
operation Which is not realiZed With the seamless insulation 
member of the present invention. 

Referring noW to FIG. 4C, an insulation member 72 of a 
combustion chamber is shoWn Wherein the insulation mem 
ber 72 has an exterior high density portion 72a and an interior 
loW density portion 72b, thereby creating a con?guration 
having multiple densities, Which in this embodiment is a dual 
density con?guration for the insulation member 72. A reten 
tion head (not shoWn) mixes air and atomiZed diesel fuel 
through a noZZle Which circulates the air and fuel, creating a 
mixture Which is ignited by an igniter (not shoWn) near aper 
ture 79' of the insulation member 72. The ignited air and fuel 
mixture enters into the insulation member 72 of the combus 
tion chamber through aperture 79' in a direction as indicated 
by arroW D. As shoWn in FIG. 4C, the interior portion 72b of 
the insulation member 72 has curved or rounded edges 86 
Which create a tumbling effect of the ignited air and fuel 
mixture, such that the curved surfaces 86 Within the seamless 
con?guration of the insulation member 72 de?ne a fuel incu 
bator 88 Within the cavity 84 of the insulation member 72. The 
curved surfaces 86 of the insulation member 72 create a 
tumbling effect of the air and fuel mixture, as indicated by 
arroWs I. The fuel incubator 88 incubates the fuel and, there 
fore, retains, ignites and incubates the fuel Within the cavity 
84 of the insulation member 72. In this Way, a higher ratio of 
fuel is combusted and more ef?ciently consumed in the incu 
bation process as compared to a straight shot of fuel into the 
insulation member 72. Systems Without an incubator causing 
a tumbling effect are less ef?cient and cannot consume all the 
fuel injected into a combustion chamber. This fuel ends up 
un-combusted on the system components or even on the 
asphalt mix itself. 

The insulation member 72 of the present invention has 
smooth and seamless transitions in the form of the curved 
surfaces 86 disposed betWeen all planar portions of the cavity 
or chamber 84 of the insulation member 72. The smooth 
seamless surface of the less dense portion 72b of the insula 
tion member 72 facilitates an unencumbered How of combus 
tion Within the cavity 84, and the curved surfaces 86 contrib 
ute to the circulation of the air and fuel in the fuel incubator 
88, as indicated by arroWs I, such that there is reduced thermal 
loading in any one particular area of the combustion chamber 
20. By incubating the fuel, the fuel incubator 88 consumes 
fuel more e?iciently and provides extremely high heat, all 
While producing loW emissions. While the surface of the less 
dense portion 72b of the insulation member 72 may reach 
temperatures of approximately 20000 to 23000 F., the metal 
shell 70, as shoWn in FIG. 4B, is protected from this high heat 
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8 
by the higher density portion 72a of the insulation member 
72, such that the heat radiated to the outer shell 70 is mini 
miZed. Heat generated Within the cavity 84 of the insulation 
member 72 exits the insulation member 72 at aperture 81' 
disposed at the end of extension portion 72' in the direction 
indicated by arroW E. Multi-piece combustion chambers that 
are seamed together do not have the smooth surfaces of the 
present invention and therefore cause disruptions in the air 
?oW such that an incubation effect is not achieved. 

Referring noW to FIG. 5, an asphalt recycling unit 10 is 
shoWn as removed from a trailer apparatus and generally 
comprises a hopper assembly 14, a heat accumulator or 
burner box 26, and a combustion chamber 20. The hopper 14 
includes outer side Walls 32, 33, Which have angled portions 
32a, 33a, a rear Wall 34, and a front Wall 30 (not shoWn). The 
hopper 14 includes a set of access doors 16 comprising left 
and right access doors 16b and 16a. The rear Wall 34 com 
prises a metering door 38 Which has metering door guides or 
rails 39, Which guide the metering door vertically in a direc 
tion as indicated by arroW F. In operation, the metering door 
38 is operable betWeen open and closed positions, shoWn in 
the closed position in FIG. 5, such that the metering door can 
be opened vertically to a select height for accessing asphalt 
disposed Within the hopper assembly 14. Further, hopper 
assembly 14 can be tilted at an angle to urge the asphalt 
mixture processed therein toWard the metering door 38 for 
dispensing the asphalt mixture onto the asphalt mixture 
retrieval area or landing 37. This tilting effect can be caused 
by a hydraulic system incorporated into the hopper assembly 
14, or the asphalt recycling unit 10 can be mounted on a dump 
truck bed Wherein the truck supplies the apparatus for tilting 
the hopper 14. 
As shoWn in FIGS. 5 and 5A, the combustion chamber 20 

is operably coupled to the heat accumulator 26. The insula 
tion member 72 of combustion chamber 20 includes an exten 
sion portion 72' Which is disposed Within the heat accumula 
tor 26. The extension 72' of the insulation member 72 extends 
into the heat accumulator 26 such that the heat accumulator 
burner ?ange 82 remains insulated from the heat of the com 
bustion chamber 20 as shoWn in FIG. 3A. In this Way, the 
angled portion of the front Wall 3 0a of the hopper assembly 14 
also remains insulated from heat exiting the combustion 
chamber 20 such that a minimal amount of heat radiates to the 
front Wall 3011 in operation. Surprisingly, the extension por 
tion 72' of the insulation member 72 need only extend into the 
heat accumulator 26 approximately 3 to 4 inches to effec 
tively deter heat transfer to the front Wall 3211 of the hopper 14. 
By releasing the extreme heat generated in the combustion 
chamber 20 approximately 3 to 4 inches aWay from the front 
Wall ?ange 82 into the heat accumulator 26, the extension 72' 
of the combustion chamber helps prevent against front Wall 
burnout and surprisingly increases the e?iciency heat produc 
tion to the hopper 14. 
As shoWn in FIGS. 5 and 5A, the heat accumulator 26 

comprises a box-type con?guration having a rear Wall 92, a 
front Wall 90, side Walls 94, 95, and a bottom lip or rim 96. In 
full assembly, the bottom rim 96 supports an insulated pan 
(not shoWn) Which closes off the heat accumulator during 
operation. The heat accumulator 26 further comprises a top 
Wall 93, Which also forms the bottom Wall 35 of the hopper 14. 
The heat accumulator 26 is fully insulated about the side Walls 
94, 95 and front and rear Walls 90, 92 by insulation panels 97, 
as Well as on the top Wall by insulation panels 99. The insu 
lation panels 97, 99 disposed on the top Wall, side Walls, 
bottom pan, and front and rear Walls create an insulation 
blanket Which alloWs for more heat to be held in the heat 
accumulator 26 Which translates into controlled movement of 
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large amounts of heat into the heat air?ow sections 58 of the 
apparatus. The heat accumulator 26 includes a cage-like sup 
port structure 102 Which surrounds the top Wall 93, side Walls 
94, 95, and front and rear Walls 90, 92, such that the insulation 
panels 97 are disposed betWeen the cage-support structure 
102 and the Walls of the heat accumulator 26. The bottom pan 
(not shoWn) Which rests on the bottom rim 96 of the heat 
accumulator 26 is also insulated, such that the heat accumu 
lator 26 is insulated on all sides. The heat accumulator 26 
further comprises vents 100, Which vent heat accumulated 
therein to the heated air?oW sections 58 of the hopper assem 
bly 14. Horizontal heat de?ector plate 56 de?ects heat to the 
front Wall, rear Wall and side Walls of the hopper assembly 14 
in operation, and vertical heat de?ector plate 57 controls the 
amount of heat sent to the asphalt retrieval landing 37. Insu 
lation panels 99 also insulate the hopper 14 adjacent the 
bottom Wall 35. 
As shoWn in FIGS. 6 and 7, a hopper assembly 108 is 

depicted in an exploded vieW Wherein the hopper assembly 
108 is similar to the hopper assembly 14 described in FIGS. 
1-5. The hopper assembly 108, shoWn in FIGS. 6 and 7, 
comprises a series of spaced-apart plating shells or Wall sys 
tems Which include an inner Wall system 110, a middle Wall 
system 114, and an outer Wall system 118. The inner Wall 
system 110 comprises a baf?ing system having baf?es 112 
disposed Within heated air?oW sections 158. The heated air 
?oW sections 158 are de?ned by the space betWeen the inner 
Wall system 110 and the middle Wall system 114 in assembly. 
The middle Wall system 114 comprises insulation rails 116 
Which support insulation panels that insulate the hopper 
assembly 108 in insulated chambers 150, Which are formed 
betWeen the outer Wall system 118 and the middle Wall sys 
tem 114. In assembly, the hopper 108 is operably coupled to 
a heat accumulator 126, Which has an aperture 124 disposed 
on the front Wall of the heat accumulator 126 for coupling the 
heat accumulator 126 to a combustion chamber 120. The 
combustion chamber 120 further includes an extension 122 
comprised of insulated material Which extends into aperture 
124 of the heat accumulator 126, such that heat is released 
from the combustion chamber 120 into the heat accumulator 
126 in a manner that insulates the outer Wall system 118 of the 
hopper 108 from excessive heat accumulation. The heat accu 
mulator 126 further comprises vents 130 Which direct heat 
from the combustion chamber 120 into the heated air?oW 
sections 158 of the hopper assembly 108. 
As shoWn in FIGS. 6A and 7A, a baf?e system comprised 

of baf?e members 112 is disposed in the heated air?oW sec 
tions 158 de?ned by space betWeen the inner Wall system 110 
and middle Wall system 114 (not shoWn) for evenly distrib 
uting heat to the hopper assembly. Air heated Within the 
heated air?oW sections 158 rises through gas passages 113 
disposed Within the baf?es 112. In this Way, the heated air is 
evenly distributed throughout the heated air?oW sections 158, 
such that, in operation, the baf?es 112 sloW the heat move 
ment and control the heat distribution Within the heated air 
?oW sections 158. The result is an evenly distributed heating 
system for the hopper assembly, such that localiZed overheat 
ing of asphalt material contained Within the hopper is 
avoided. 

In a recycling operation, pieces of previously cured asphalt 
can be loaded into the volume of the cavity portion 40 of the 
hopper 14 of the present invention, as shoWn in FIG. 4. A 
diesel burner (not shoWn) is then initiated to feed a fuel and air 
mixture to the combustion chamber 20 Where the mixture is 
ignited. The fuel and air mixture incubates in the fuel incu 
bator 88 (FIG. 4C) of the combustion chamber 20 and heat 
produced from the combustion chamber 20 is expelled into 
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10 
the heat accumulator 26 Where it is then de?ected by the 
de?ection plates 56, 57 to the heated air passages 58 of the 
hopper assembly 14. The heated air moves in a controlled 
uniform manner through the baf?es 54 (FIG. 2A) of the 
baf?ing system disposed Within the heated air passages 58 of 
the hopper assembly 14 to heat the asphalt pieces in a con 
trolled manner such that localiZed overheating of the asphalt 
materials is prevented in any one area. The time it takes to 
recycle a load of asphalt depends on the age of the material, 
density of the material and the ambient air temperature. The 
typical asphalt recycling procedure is to load the hopper at the 
end of the Workday, add rejuvenator as necessary, set the timer 
on the burner to start the burner at a predetermined time 
during the night, and When operators arrive for Work the next 
morning a load of hot mix asphalt should be ready for use. 

It Will become apparent to those skilled in the art that 
various modi?cations to the preferred embodiment of the 
invention as described herein can be made Without departing 
from the spirit or scope of the invention as de?ned by the 
appended claims. 

The invention claimed is: 
1. A portable asphalt recycling and asphalt heat manage 

ment apparatus comprising: 
a combustion chamber having an insulation member that is 

a seamless, vacuum-formed, one-piece insulation mem 
ber that de?nes a fuel incubator disposed therein; 

a heat accumulator operably coupled to the combustion 
chamber; 

a hopper assembly operably coupled to the heat accumu 
lator; and 

a heat distribution system in communication With the heat 
accumulator and the hopper assembly. 

2. The portable asphalt recycling and asphalt heat manage 
ment apparatus of claim 1, Wherein the hopper assembly 
further comprises: 

a series of Wall systems disposed in a spaced-apart rela 
tionship including an inner Wall system, a middle Wall 
system and an outer Wall system; 

heat chambers disposed Within a space betWeen the inner 
Wall system and middle Wall system; and 

insulated chambers disposed Within a space betWeen the 
middle Wall system and the outer Wall system. 

3. The portable asphalt recycling and asphalt heat manage 
ment apparatus of claim 2, Wherein the heat distribution sys 
tem further comprises: 

at least one heat de?ector, and 
a control system for controlling heat movement. 
4. The portable asphalt recycling and asphalt heat manage 

ment apparatus of claim 3, Wherein the control system is 
disposed Within the heating chambers. 

5. The portable asphalt recycling and asphalt heat manage 
ment apparatus of claim 4, Wherein the control system com 
prises a sealed oil jacket. 

6. The portable asphalt recycling and asphalt heat manage 
ment apparatus of claim 4, Wherein the control system com 
prises a series of baf?es. 

7. The portable asphalt recycling and asphalt heat manage 
ment apparatus of claim 1, Wherein the insulation member 
further comprises an extension Which extends into the heat 
accumulator. 

8. The portable asphalt recycling and asphalt heat manage 
ment apparatus of claim 7, Wherein the insulation member is 
a ceramic chamber having planar portions With curved sur 
faces disposed betWeen all planar portions of the chamber. 

9. The portable asphalt recycling and asphalt heat manage 
ment apparatus of claim 1, Wherein the fuel incubator circu 
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lates, retains and Warms fuel and air for decreased fuel con 
sumption and increased combustion e?iciency. 

10. The portable asphalt recycling and asphalt heat man 
agement apparatus of claim 8, Wherein the insulation member 
has an exterior portion and an interior portion, the interior 
portion having a ?rst density and the exterior portion having 
a second density, Wherein the second density is higher than 
the ?rst density creating a dual density con?guration of the 
insulation member. 

11. A portable asphalt recycling and asphalt heat manage 
ment apparatus comprising: 

a combustion chamber having a fuel incubator, Wherein the 
combustion chamber radiates heat; 

an insulated and Vented heat accumulator operably coupled 
to the combustion chamber to collect heat that radiates 
from the combustion chamber; 

an insulated hopper assembly coupled to the heat accumu 
lator; and 

a heat distribution system in communication With the heat 
accumulator and the hopper assembly. 

12. The portable asphalt recycling and asphalt heat man 
agement apparatus of claim 11, Wherein the combustion 
chamber comprises an insulation member in the form of a 
seamless Vacuum-formed one-piece insulation member. 

13. The portable asphalt recycling and asphalt heat man 
agement apparatus of claim 12, Wherein the insulation mem 
ber is a ceramic chamber having planar portions With curved 
surfaces disposed betWeen all planar portions of the chamber. 

20 

25 

12 
14. The portable asphalt recycling and asphalt heat man 

agement apparatus of claim 13, Wherein the insulation mem 
ber further comprises an extension Which extends into the 
heat accumulator. 

15. The portable asphalt recycling and asphalt heat man 
agement apparatus of claim 11, Wherein the hopper assembly 
further comprises: 

a series of Wall systems disposed in a spaced-apart rela 
tionship including an inner Wall system, a middle Wall 
system and an outer Wall system; 

heat chambers disposed Within a space betWeen the inner 
Wall system and middle Wall system; and 

insulated chambers disposed Within a space betWeen the 
middle Wall system and the outer Wall system. 

16. The portable asphalt recycling and asphalt heat man 
agement apparatus of claim 15, Wherein the heat distribution 
system further comprises: 

a heat de?ector disposed in an upper portion of the heat 
accumulator, and 

a control system disposed Within at least a portion of the 
heat chambers. 

17. The portable asphalt recycling and asphalt heat man 
agement apparatus of claim 16, Wherein the control system 
comprises a series of baf?es. 

18. The portable asphalt recycling and asphalt heat man 
agement apparatus of claim 16, Wherein the control system 
comprises a sealed oil jacket. 

* * * * * 


