
UNITED STATES DISTRICT COURT 
FOR THE MIDDLE DISTRICT OF NORTH CAROLINA 

 
 

JJG IP Holdings, LLP 
a New Hampshire corporation, and  
Green Machine Sales LLC,  
a New Hampshire corporation, 
 
 Plaintiffs,  
 
v. 
 
Machinex Industries, Inc.,  
Machinex Technologies Inc., and  
Curbside Management, Inc., 

 
Defendants. 

 

 
 
Civil Action No.1:19-cv-437 
 

COMPLAINT WITH 
JURY DEMAND 

 

 
Plaintiffs JJG IP Holdings, LLC ("JJG") and Green Machine Sales LLC ("Green 

Machine") (collectively, "Plaintiffs"), for their Complaint with Jury Demand against the 

above-named Defendants Machinex Industries, Inc., Machinex Technologies Inc. 

(collectively, "Machinex"), and Curbside Management, Inc. ("Curbside") (collectively 

"Defendants"), allege the following: 

I. NATURE OF THE ACTION 

1. This is an action for patent infringement arising under the Patent Laws of the 

United States, 35 U.S.C. § 1 et seq. 

II. THE PARTIES 

2. JJG is a corporation organized under the laws of the State of New Hampshire, 

having a place of business at 5 Gigante Drive, Hampstead, New Hampshire 03841. 
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3. Green Machine is a limited liability corporation organized under the laws of 

the State of New Hampshire, having a place of business at 5 Gigante Drive, Hampstead, 

New Hampshire 03841. 

4. Machinex Industries, Inc. is a Canadian corporation with a place of business 

at 2121 Oliver Street, Plessisville QC, G6L 3G9, Canada. 

5. Machinex Technologies Inc. is a corporation organized under the laws of the 

State of North Carolina, having a place of business at 716 Gallimore Dairy Road, Suite 

103, High Point, North Carolina 27265. 

6. Curbside is a corporation organized under the laws of the State of North 

Carolina, having a place of business at 116 N. Woodfin Avenue, Asheville, North Carolina 

28804. 

III. JURISDICTION AND VENUE 

7. This is an action for patent infringement arising under the patent laws of the 

United States, Title 35 of the United States Code. 

8. This Court has subject matter jurisdiction over the asserted claim under 28 

U.S.C. §§ 1331 and 1338. 

9. Defendants are subject to personal jurisdiction in this judicial district 

because: (1) they regularly conduct business within and have had systematic and 

continuous contacts with this judicial district; (2) the activities giving rise to Plaintiffs' 

claims occurred, at least in part, within this judicial district; and (3) Plaintiffs have been 

damaged in at least this judicial district by Defendants' tortious conduct. 
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10. Venue is proper in this judicial district under 28 U.S.C. §§ 1391 and 1400(b) 

because Defendants reside in and/or have a physical presence in this district, they have 

offered infringing product for sale in and sold infringing product into this district, and at 

least a part of the events giving rise to the asserted claim and of the resulting damage 

occurred in this district. 

IV. GENERAL ALLEGATIONS 

A. Green Machine and the Green Eye® Optical Sorter 

11. Green Machine was founded in 2005 by John Green, an engineer with well 

over 40 years of experience designing systems for the recycling industry.  Mr. Green's goal 

in founding Green Machine was to create unique designs for recycling system components, 

including optical sorters, separation systems, and conveyors.  Since then, Green Machine 

has been in the business of manufacturing and selling innovative recycling, waste 

processing and sorting equipment and systems for a broad range of applications and for use 

across industries.  Its innovative and category leading products and resultant stellar 

reputation have been built upon, among other things, its distribution and placement of 

highly trained engineers at its two manufacturing facilities in New Hampshire and New 

York.  Having engineers on-site to oversee manufacture of its products ensures that Green 

Machine's products are continually improved, held to the highest standards, and pass 

multiple quality assurance tests.  Over time, Green Machine has come to be known as an 

innovative and respected leader in the recycling industry, with its "Green" brand of 

components. 
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12. One of Green Machine's product lines is directed towards automated 

identification and sorting of recyclable materials collected by waste management 

companies and the like.  While previous attempts at automating sorting of materials 

collected by such organizations was attempted, even using optical systems, the systems 

were either entirely unreliable or limited in material selection capabilities and exhibited 

poor material separation capabilities. 

13. Specifically, in 2008, sorting systems used single trace spectral spectroscopy 

and color sorter imaging and were primarily single- or dual-use sorters focused on 

separating plastics from mixed material streams.  Around this time, Green Machine 

customers had a need for multi-use sorters that could be used for multiple sorting 

applications and that were not limited only to the sorting of plastics.  Mr. Green worked 

with Green Machine's Principal Engineer, Peter Mendre, and set out to develop a sorter 

system that used hyperspectral analysis to effectively and efficiently sort these variable 

types of recyclables from a material stream comprised of numerous different material 

types.  At that time, the commercially available vision systems lacked the speed, flexibility 

and sort quality to be a precise recycling solution for customers. 

14. In developing Green Machine's optical sorter, Messrs. Green and Mendre 

identified that then existing optical sorting systems used single dimension spectroscopy, 

i.e., capturing only typical bands of the electromagnetic spectrum, like infrared, red, green, 

and blue.  Messrs. Green and Mendre began experimenting with the use of multi-

dimensional hyperspectral imaging, involving the collection of the discrete narrow spectra 
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at every pixel in an image on a multi-dimensional spectral plane, collecting spectra tied to 

specific locations of each pixel.  At the time of this experimentation, hyperspectral imaging 

was not part of the state of the art in optical recycling systems. 

15. Messrs. Green and Mendre found that by looking at many narrow spectral 

bands, such as ultraviolet or infrared spectra, the devised method could analyze materials 

much faster and more accurately than existing traditional spectral systems.  In addition, 

Messrs. Green and Mendre found that not all spectral bands were relevant to recyclable 

material.  By taking advantage of this fact, they were able to limit relevant data to be 

collected and focus on very narrow and group specific wavelengths of information in their 

sorting process.  These developments reduced information processing computations, 

eliminating unnecessary data that had resulted in increased levels of uncertainty in material 

classification algorithms. 

16. Shortly after Green Machine introduced its new and improved optical sorter 

and system, with the sorter called the Green Eye® Optical Sorter, a large demand for the 

product began to emerge in the recycling industry.  That demand was due to the fact that 

customers finally had a solution that provided versatile, reliable and efficient sorting of a 

host of materials from typical mixed material streams. 

17. In particular, the Green Eye® Optical Sorter included hyperspectral imaging 

technology that was ground breaking in its ability to sort previously unsortable materials.  

For instance, black plastics, which are important to auto scrap and industrial recyclers, 

could now be sorted.  Chlorine-based plastics, such as PVC and vinyl, could also now be 
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identified and removed from the waste stream prior to their disposal at waste energy plants, 

extending the life of the plants' burn chambers and thereby raising the value of the feed 

stock.  Yet another example of enhanced sorting facilitated by this new technology was the 

ability to identify arsenic-laden pressure treated wood, which could now be differentiated 

from natural wood and removed prior to power generation.  Sorting all recyclable paper 

grades was also facilitated by the newly invented hyperspectral technologies.  All this 

sorting is accomplished at clean pick rates of up to 99%, meaning the target materials being 

separated from the material stream contain up to 99% of the target material, enabling 

acceptance of the collected materials by ever more particular export market participants. 

18. Since the introduction of the Green Eye® Optical Sorter, Green Machine has 

sold many systems that include the Sorter for a multitude of uses, resulting in sales totaling 

in the tens of millions of dollars.  The Green Eye® Optical Sorter's success is directly 

attributable to its efficiency, speed, and accuracy over products offered by more established 

companies.  Unit sales are usually in the dozens, as the Sorters are large and expensive, as 

reflected in the photograph of the side of a Green Eye® Optical Sorter: 
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. 

19. The success of Green Machine's Green Eye® Optical Sorter is also 

attributable to its multi-application use in a variety of markets and industries, including: 

1) municipal solid waste recycling; 2) plastics recovery from various material streams; 

3) single stream recycling; 4) construction and demolition waste recycling; 5) mixed scrap 

metal stream recycling; 6) commercial dry waste recycling; 7) fiber sorting; 8) textile 

recycling; 9) waste to energy systems; and 10) food and agricultural sorting systems. 

20. It is thus of little surprise to Plaintiffs that, subsequent to Green Machine’s 

successful development of its Green Eye® Optical Sorter, Green Machine's competitors 

have recently adopted the hyperspectral imaging technologies invented by Messrs. Green 

and Mendre into their own sorting systems. 
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B. Plaintiffs' Infringed Patent Rights 

21. To protect Green Machine's substantial investment in its Green Eye® Optical 

Sorter technologies, Mr. Green and Mr. Mendre sought and were granted U.S. Patent No. 

9,950,346 ("the '346 Patent"), entitled "Method and Apparatus for Sorting Recycled 

Material," which was duly and legally issued by the United States Patent and Trademark 

Office ("USPTO") on April 24, 2018 from an application filed on April 23, 2014.  The '346 

Patent has an earliest priority date of November 18, 2008.  (A copy of the '346 Patent is 

attached as Ex. 1 and is incorporated herein by reference.) 

22. Mr. Green obtained the '346 Patent to ensure that competitors would not 

unfairly copy Green Machine's innovations and incorporate them into a competing product 

that, due to the copying, could be sold at competitive prices. 

23. Messrs. Green and Mendre assigned the '346 Patent to JJG, which at all 

relevant times has owned and owns all rights, title, and interest in and to the '346 Patent. 

Green Machine exclusively licenses the '346 Patent from JJG.   

24. Representative Figures 1 and 2, along with a key to the components, from 

the '346 Patent show an embodiment of the disclosed and claimed optical sorting system: 
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Component No. Description 
1 Conveyor/accelerator belt 
2 Air knife  
3 Computer system 
4 Camera enclosure 
5 Array of lights 
6 Camera  
7 Receiving hood area 
8 Blower 
9 Collection point 
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. 

25. The '346 Patent has two independent claims and sixteen claims overall.  

Independent claim 1 of the '346 Patent is set forth in its entirety below: 

1. A system for the identification and sorting of 
heterogeneous material, the system comprising: 

a hyperspectral identification system for capturing 
spectra of material, said hyperspectral identification system 
comprises at least one hyperspectral camera said hyperspectral 
camera configured to receive spectral data from a plurality of 
selected spectral bands of infrared and visible light 
corresponding to spectral signatures of target materials to be 
identified if present in said heterogeneous material and spacial 
data locating a position of said heterogeneous materials on a 
solid belt; said camera disposed proximate to a visible or 
infrared light source, said light source and said at least one 
hyperspectral camera are disposed on the same side of a stream 
of said heterogeneous material;  

said solid belt having first and second ends, said belt 
running beneath said hyperspectral identification system and 
upon which said heterogeneous material is conveyed from said 
first end to said second end, said belt traveling at a preset rate, 
said hyperspectral identification system being disposed over 
said second end of said belt;  
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a computer configured to receive and analyze data from 
said hyperspectral identification system, to identify target 
materials of a first user defined category from among said 
heterogeneous materials, identify the spatial position of said 
target materials, and to trigger an ejection system at a preset 
time delay equal to the distance between said camera and said 
ejection system divided by the rate of travel of the belt; and  

said ejection system disposed immediately after said 
second end of said belt, whereby said desired materials are 
separated from said heterogeneous material, said ejection 
system being triggered by said computer. 

 
26. Independent Claim 14 of the '346 Patent is set forth in its entirety below: 

14. A method for sorting heterogeneous material, said 
method comprising:  

reflecting visible or infrared light from the surface of 
said heterogeneous material disposed on a conveyer from a 
light source disposed proximate to a hyperspectral imager;  

conveying said heterogeneous material at a 
predetermined rate beneath said hyperspectral imager;  

generating hyperspectral images containing both 
spectral and spatial data of said heterogeneous material by 
receiving a plurality of selected spectral bands of infrared and 
visible light corresponding to spectral signatures of target 
materials to be identified if present in said heterogeneous 
material as said heterogeneous material passes on said 
conveyer beneath said hyperspectral imaginer;  

comparing said hyperspectral images of said 
heterogeneous material to hyperspectral images of known 
materials;  

identifying said target materials;  
activating an ejection system with a computer, said 

computer being configured to physically isolate target material 
with said ejection system from said heterogeneous material by 
locating said target material within said heterogeneous material 
and ejecting said target material with said ejection system at a 
preset time delay equal to a distance between said 
hyperspectral imager and said ejection system divided by a rate 
of conveying said heterogeneous material. 
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27. JJG is also the assignee of one or more continuation patent applications 

directed to the various technologies disclosed in the original patent application.  Those 

applications will issue in due course and it is anticipated claims thereof will also be relevant 

to the activities of Machinex. 

C. Machinex Copies the Green Eye® Optical Sorter 

28. Machinex is a longtime competitor of Green Machine in the area of waste 

and recycling sorting technologies.  At the 2015 Waste Expo, an industry trade show, 

Machinex introduced its hyperspectral optical sorter.  That system infringed Green 

Machine's Canadian Patent No. 2,688,805.  Mr. Green hand delivered a letter to Chris Haan 

of Machinex, which informed Machinex of its infringement.  Later, Mr. Green spoke with 

Machinex's CEO, Pierre Paré, who assured Mr. Green that Machinex had no prior 

knowledge of Green Machine's Canadian patent.  At that time, Green Machine decided to 

take no further action as it believed there was no infringement by Machinex in the U.S., 

but Mr. Green did tell Mr. Paré that U.S. patents were being pursued and the issues would 

be revisited when those issued. 

29. Green Machine recently learned Machinex introduced an optical sorting 

machine called the MACH Hyperspec into the U.S. market.  The system is shown below: 
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. 

(The product brochure depicting and describing the product is attached hereto as Ex. 2 and 

is incorporated herein by reference.) 

30. Like the Green Eye® Optical Sorter, the MACH Hyperspec also uses 

hyperspectral optical detection to detect different material types present in a mixed 

material, material stream, and can also be used in different types of material recovery 

facilities, such as single-stream, construction and demolition, municipal solid waste and 

other common industrial sorting applications.  Similarly, the MACH Hyperspec touts that 

its system takes less than 1 millisecond to analyze materials passing under a scanner on a 

high-speed conveyor belt.  (A copy of an article advertising and describing the MACH 

Hyperspec is attached hereto as Ex. 3 and is incorporated herein by reference.) 
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31. Upon information and belief, the MACH Hyperspec copies the hyperspectral 

optical technology developed by Green Machine for the Green Eye® Optical Sorter and 

the inventive system described in independent Claim 1 in the '346 Patent.  Further, use of 

the MACH Hyperspec copies the method described in independent Claim 14 in the '346 

Patent.  In short, Machinex has directly and indirectly infringed multiple claims of the '346 

Patent. 

32. Importantly, Machinex obtained U.S. Patent No. 9,316,596 entitled 

"Apparatus and Method for Inspecting Matter and Use Thereof For Sorting Recyclable 

Matter" ("the '596 Patent").  Claim 1 from that patent is shown below: 

1. An apparatus for inspecting recyclable matter, said 
apparatus comprising:  

a lighting unit for projecting a concentrated diffused 
lighting onto at least a portion of said recyclable matter to 
generate a specular reflected light beam representative of the 
inspected recyclable matter;  

an imaging unit mounted according to a given imaging 
angle with respect to the projected concentrated diffused 
lighting for imaging at least a portion of the specular reflected 
light beam to provide spectral data representative of the 
inspected recyclable matter;  

an analyzing unit operatively connected to the imaging 
unit for analyzing the spectral data and providing recyclable 
matter characterization databased on the at least a portion of 
the specular reflected light beam representative of the 
inspected recyclable matter, and wherein the specular reflected 
light beam comprises specular rays selected from a group 
consisting of specular rays of second surface, specular ray of 
third surface, specular rays of fourth surface and specular rays 
of a supporting surface supporting said recyclable matter. 

 
33. In short, the '596 Patent is directed to a particularly narrow feature of 

Machinex's hyperspectral system.  Further, it is doubtful Machinex would have even been 
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granted these patent claims had it bothered to cite to the USPTO, as it had a duty to do, the 

JJG patents and published applications of which it was made aware in 2015. 

34. Also, upon information and belief, in an attempt to take Green Machine's 

product sales, Machinex is offering the MACH Hyperspec to customers in the U.S. at a 

similar or lower price than Green Machine can offer the Green Eye® Optical Sorter system.  

Upon information and belief, Machinex can only offer the MACH Hyperspec for sale at 

such prices because it copied Green Machine's innovative and patented features, rather than 

investing in its own research and development to create its own innovative features. 

35. In fact, it is believed that Green Machine has already lost sales of its Green 

Eye® Optical Sorter system to Machinex.  Curbside is in the business of collection, 

processing, and marketing recyclable materials separated from residential, commercial, 

and industrial mixed material streams collected from various counties in North Carolina.  

Upon further information and belief, Curbside processes these materials at its Material 

Recovery Facility, located at 116 North Woodfin Avenue, Asheville, North Carolina, 

where it processes and ships in excess of 1,000 tons of material of month.  It is further 

believed that sometime in 2018, Curbside decided not to purchase a hyperspectral optical 

sorting system from Green Machine, instead accepting a proposal from Machinex and then 

purchasing the MACH Hyperspec from Machinex, and is now using that machine at its 

Material Recovery Facility. 

36. In addition, it is believed that Boulder County Recycle, another Green 

Machine customer, chose to purchase a MACH Hyperspec over Green Machine's Green 

Case 1:19-cv-00437-TDS-JEP   Document 1   Filed 04/24/19   Page 15 of 19



16 

Eye® Optical Sorter.  Machinex has also sold the infringing system, upon information and 

belief, to Progressive Waste of Miami, Florida, Rumpke Waste Systems of Ohio, PDC 

Area Disposal Services of Peoria, Illinois, and certainly others. 

37. Defendants' unauthorized manufacture of, sale of, offers to sell, and/or use 

of the MACH Hyperspec in the U.S. has caused and will continue to cause substantial and 

irreparable harm to Plaintiffs, including, but not limited to, irreversible price erosion and 

loss of market position. 

V. FIRST CLAIM FOR RELIEF 
(Patent Infringement Under 35 U.S.C. § 271 – U.S. Patent No. 9,950,346) 

38. The allegations set forth in the foregoing paragraphs 1 through 37 are hereby 

realleged and incorporated herein by reference. 

39. Defendants have directly and literally, or in the alternative under the doctrine 

of equivalents, infringed one or more claims of the '346 Patent, in violation of 35 U.S.C. 

§ 271, in this judicial district and elsewhere by making, using, selling, and/or offering for 

sale a product or products that infringe one or more claims of the '346 Patent ("Accused 

Products").  Machinex has also induced and contributed to the direct literal, or in the 

alternative under the doctrine of equivalents, infringement of one or more claims of the 

'346 Patent, in violation of 35 U.S.C. § 271, in this judicial district and elsewhere by 

making, using, selling, and/or offering for sale Accused Products. 

40. Upon information and belief, Defendants' Accused Products include but may 

not be limited to the MACH Hyperspec.  Discovery will be needed to confirm the full 

nature and scope of Machinex's infringing conduct. 
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41. Because of Defendants' infringement of the '346 Patent, Plaintiffs have 

suffered and will continue to suffer irreparable harm in this judicial district. 

VI. PRAYER FOR RELIEF 

WHEREFORE, Plaintiffs pray for judgment in their favor and against Defendants 

as follows: 

a. That Defendants have infringed one or more claims of the '346 Patent; 

b. That Defendants, their officers, directors, agents, servants, employees, 

privies, representatives, attorneys, parent and subsidiary corporations or other related 

entities, successors, assigns, licensees, retail distributors, and all persons in active concert 

or participation with any of them, be preliminarily and permanently enjoined from further 

acts of infringement of the '346 Patent; 

c. That Plaintiffs be awarded damages in an amount to be determined at trial 

for Defendants' infringing activities, which are at least a reasonable royalty; 

d. That Plaintiffs be awarded treble damages by reason of any willful, wanton, 

and deliberate infringement found under 35 U.S.C. § 284; 

e. That Plaintiffs be awarded their pre-judgment and post-judgment interest; 

f. That Plaintiffs be awarded their costs and expenses of suit, including expert 

witness fees; 

g. That Plaintiffs be awarded their attorneys' fees should this be found to be an 

exceptional case under 35 U.S.C. § 285; 
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h. That Defendants be ordered to deliver to Plaintiffs, for destruction at 

Plaintiffs' option, all products that infringe the '346 Patent; 

i. That Defendants be required to account for all gains, profits, advantages, and 

unjust enrichment derived from its violations of law; and 

j. That Plaintiffs be awarded other and further relief as the Court deems 

appropriate and just. 

VII. JURY DEMAND 

Plaintiffs demand a trial by jury on all issues so triable. 
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Respectfully submitted, 

Dated:  April 24, 2019  By:   /s/Matthew J. Ladenheim    
Matthew J. Ladenheim 
mjl@thlip.com 
TREGO, HINES & LADENHEIM, PLLC 
10224 Hickorywood Hill Ave., Suite 202 
Huntersville, NC  28078 
Phone: 704-599-8911 
Facsimile: 704-464-1084 
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rbrunelli@sheridanross.com 
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(Notice of Special Appearance to be filed) 

pho@sheridanross.com 
Kendria E. Pearson 
(Notice of Special Appearance to be filed) 

kpearson@sheridanross.com 
SHERIDAN ROSS P.C. 
1560 Broadway, Suite 1200 
Denver, Colorado 80202-5141 
Phone: (303) 863-9700 
Fax:   (303) 863-0223 
E-mail:  litigation@sheridanross.com 
 
ATTORNEYS FOR PLAINTIFFS 
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GREEN MACHINE SALES LLC 
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METHOD AND APPARATUS FOR SORTING camera are disposed on the same side of a stream of the 
RECYCLED MATERIAL heterogeneous material ; a solid belt having first and second 

ends , the belt running beneath the hyperspectral identifica 
RELATED APPLICATIONS tion system and upon which the heterogeneous material is 

5 conveyed from the first end to the second end , the belt 
This application is a continuation of U . S . application Ser . traveling at a preset rate , the hyperspectral identification 

No . 12 / 620 , 909 filed on Nov . 18 , 2009 which claims the system being disposed over the second end of the belt ; a 
benefit of U . S . Provisional Application No . 61 / 115 , 771 , filed computer receiving and analyzing data from the hyperspec 
Nov . 18 , 2008 . These applications are herein incorporated by tral identification system and selecting materials of a first 
reference in their entirety for all purposes . 10 user defined category from the materials ; and an ejection 

system disposed immediately after the second end of the 
FIELD OF THE INVENTION belt , whereby the desired materials are separated from the 

heterogeneous material , the ejection system being triggered 
The invention relates to methods and apparatus for sorting by the computer at a preset time delay equal to the distance 

heterogeneous material , and more particularly , to an auto - 15 between the camera and the ejection system divided by the 
matic sorting systems for the identification and separation of rate of travel of the belt . 
such material . A further embodiment of the present invention provides 

such a system further comprising a conveyer to deliver the 
BACKGROUND OF THE INVENTION heterogeneous material to the system . 

20 Yet another embodiment of the present invention provides 
Recycling of post consumer and industrial material such a system further comprising a receiving system , 

requires that composite materials be sorted and separated whereby the materials of a first user defined category are 
according to color , composition , shape , size , or any of segregated and collected . 
several criteria . Such sorting has traditionally been done A yet further embodiment of the present invention pro 
manually , wherein sorters visually identify objects to be 25 vides such a system further comprising an array of lights 
sorted , and transfer them from one conveyer belt to another disposed proximate to the hyperspectral identification sys 
running parallel to the first . This is labor intensive and tem . 
expensive . Automated systems have been developed to Even another embodiment of the present invention pro 
replace this traditional hand sorting . In such systems , mate - vides such a system wherein the lights have a wavelength 
rials are identified by conventional optical scanner and are 30 suitable for hyperspectral imaging . 
transferred from a first conveyer by means of a mechanical An even further embodiment of the present invention 
or pneumatic force to a second conveyer . Such systems provides such a system wherein the hyperspectral identifi 
typically are imprecise in their sorting , allowing materials to cation system is configured to collect spectral and spatial 
be mixed , which must then be resorted before pelletization . information from heterogeneous material entering the sys 
This lack of precision is due both to the optical scanning 35 tem , store the spectral and spatial information as images . 
mechanism , and the imprecise mechanical and pneumatic Still another embodiment of the present invention pro 
sorting mechanism . vides such a system wherein the computer comprises soft 
Known optical sorting techniques carry materials on a ware configured to compare the images to images stored in 

conveyor or vibratory deck and then rely on air jet propul - a library of images . 
sion methods and or finger push methods that lift or push 40 A still further embodiment of the present invention pro 
desired picked materials past an outboard barrier . Unse - vides such a system wherein the ejection system comprises 
lected items typically fall off the end of the optics conveyor a plurality of independently controlled air nozzles disposed 
or shaker deck and often dropped on a conveyor below that beneath the material , and a blower hood disposed above the 
would transport that material to another optical system material , the blower hood providing a air current whereby 
where the process occurs again . The selected ejected items 45 the selected material is blown out of a discharge port . 
that have been propelled either land on another belt or Yet another embodiment of the present invention provides 
vibratory conveyor and deposited in a holding bunker often such a system wherein the heterogeneous materials comprise 
with some type of post sorting to qualify the material is waste and recyclable materials . 
correctly identified . Such a system requires extensive room , yet further embodiment of the present invention pro 
both horizontally and vertically to allow for conveyers and 50 vides such a system wherein the computer can select a 
dropping of the materials . plurality of user defined materials . 
What is needed therefore is a means for automated sorting Still yet another embodiment of the present invention 

heterogeneous material with high degrees of precision . provides such a system wherein the ejection system com 
prises a mechanical ejector . 

SUMMARY OF THE INVENTION A still yet further embodiment of the present invention 
provides such a system wherein the ejection system com 

One embodiment of the present invention provides a prises a fluid jet . 
system for the identification and sorting of heterogeneous Still even another embodiment of the present invention 
material , the system comprising : a hyperspectral identifica - provides such a system wherein the fluid jet is a water jet . 
tion system for capturing spectra of material , the hyperspec - 60 One embodiment of the present invention provides a 
tral identification system comprises at least one hyperspec - method for sorting heterogeneous material , the method 
tral camera the hyperspectral camera receiving a plurality of comprising : reflecting visible or infrared light from the 
selected spectral bands of infrared and visible light corre surface of the heterogeneous material disposed on a con 
sponding to spectral signatures of target materials to be veyer ; conveying the heterogeneous material at a predeter 
identified if present in the heterogeneous material ; the 65 mined rate through a hyperspectral imager ; generating 
camera disposed proximate to a visible or infrared light hyperspectral images of the heterogeneous material by 
source , the light source and the at least one hyperspectral receiving a plurality of selected spectral bands of infrared 

55 
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and visible light corresponding to spectral signatures of In one such embodiment , illustrated in FIGS . 1 and 2 , a 
target materials to be identified if present in the heteroge conveyer 1 carries material to a identification camera enclo 
neous material as the heterogeneous material passes on the sure 4 . The identification camera enclosure 4 encloses a 
conveyer beneath the hyperspectral imaginer ; comparing the camera 6 disposed proximately to an array of lights 5 , 
hyperspectral images of the heterogeneous material to 5 highlighting the target area for the camera 6 . In such a 
hyperspectral images of known materials ; identifying the system , the camera 6 is a hyperspectral camera . Hyperspec 
target materials ; after a preset time interval from the iden tral cameras and sensors such as those employed in the one tifying the target material , the interval equal to the distance embodiment of the present invention collect and then com between the hyperspectral imager and a separating system bine spatial and spectral information as a set of ' images ' . In divided by the predetermined rate , physically isolating target 10 one embodiment , illustrated in FIG . 3 , the camera 6 may be material from the heterogeneous material by separating the 
selected material from the heterogeneous material as it mounted on camera mounting brackets 10 . 
leaves the conveyer immediately after the hyperspectral Each image , thus generated , represents a range of the 
imager . electromagnetic spectrum and is also known as a spectral 

Another embodiment of the present invention provides band . These ` images ' are then combined and form a three 
such a method further comprising illuminating the hetero - 15 dimensional hyperspectral cube for processing and analysis . 
geneous material to optimize the hyperspectral images . Hyperspectral sensors also referred to as “ imaging spec 

A further embodiment of the present invention provides troscopy ” look at objects using a vast portion of the elec 
such a method wherein the hyperspectral images comprise tromagnetic spectrum . Certain objects leave unique ‘ finger 
spectral and spatial data for articles within the heteroge prints across the electromagnetic spectrum . These 
neous material . 20 ‘ fingerprints ' are known as spectral signatures and enable 

Even another embodiment of the present invention pro - identification of the materials that make up a scanned object . 
vides such a method wherein the heterogeneous material Identification systems , can compare the spectral “ finger 
comprises waste material and recyclable material in combi - print ” of a sample with an unknown composition to a known 
nation . spectra from a library of known exemplars . 

The features and advantages described herein are not 25 Hyperspectral cameras of one embodiment of the present 
all - inclusive and , in particular , many additional features and invention , utilize visible light , ultraviolet , and infrared spec 
advantages will be apparent to one of ordinary skill in the art tral imaging that utilizes spatial information provided by the 
in view of the drawings , specification , and claims . More hyperspectral image . Infrared is , in such an embodiment , the 
over , it should be noted that the language used in the primary band utilized in identifying individual recyclable 
specification has been principally selected for readability 30 commodities encompassing sometimes a variety of spectral 
and instructional purposes , and not to limit the scope of the signatures including color for sorting and commodity seg 
inventive subject matter . regation purposes . One skilled in the art will appreciate that 

embodiments of the present invention may be used in sorting 
BRIEF DESCRIPTION OF THE DRAWINGS heterogeneous materials in other fields including but not 

35 limited to agriculture , medicine , and industrial applications . 
FIG . 1 is a front perspective drawing illustrating a system Hyperspectral data , collected by the camera 6 , comprises 

for the separation of heterogeneous material configured in a set of contiguous bands . In one embodiment of the present 
accordance with one embodiment of the present invention . invention , this is collected by a single sensor , interfaced with 

FIG . 2 is a rear perspective drawing illustrating a system an ejection method that resides within its field of vision and 
for the separation of heterogeneous material configured in 40 then used to select the desired item . This is in contrast to 
accordance with one embodiment of the present invention . conventional multispectral techniques , where a set of opti 

FIG . 3 is a rear perspective drawing illustrating an optical mally chosen spectral bands that are typically not contiguous 
scanner of a system for the separation of heterogeneous and need to be collected from multiple sensors . This col 
material configured in accordance with one embodiment of lection of spectral data is valuable in improving the accuracy 
the present invention . 45 of the identification , and is employed in various embodi 

FIG . 4 is a side perspective drawing illustrating a blower ments of the present invention . A single sensor , in one 
hood configured for use in a system for the separation of embodiment of the present invention , performs all the fol 
heterogeneous material configured in accordance with one lowing tasks : Identify items searched for in a large area ; 
embodiment of the present invention . searching for multiple items at the same time ; identifying 

FIG . 5 is a front perspective drawing illustrating a con - 50 items by composition and color all with a higher degree of 
veyer , air knife and ejector configured for use in a system for positive identification . Thus a single system may be pro 
the separation of heterogeneous material configured in grammed to sort all commodities required by a user . 
accordance with one embodiment of the present invention . One embodiment of the present invention provides a 

FIG . 6 is a bottom , exploded perspective drawing illus - system equipped with Wedge Jet style high flow ejection air 
trating an air knife and ejector configured for use in a system 55 nozzles 17 and high speed real time computer interfaces thus 
for the separation of heterogeneous material configured in providing an ejection method capable of propelling desired 
accordance with one embodiment of the present invention . items into an elevated air conveyance system enabling 

FIG . 7 is a top , exploded perspective drawing illustrating multiple units to be orientated on a straight line . 
an air knife and ejector configured for use in a system for the straight line orientation enables optical sorting systems 
separation of heterogeneous material configured in accor - 60 to be installed in a smaller area with no vertical grade 
dance with one embodiment of the present invention . differential , thus enabling the simple retrofit of existing 

manual sorting lines with optical automatic sorters with 
DETAILED DESCRIPTION minimal site work . Such an embodiment also enables new 

systems to be engineered into a much smaller footprint than 
In one embodiment of the present invention , a system is 65 existing traditional saw tooth designs which require eleva 

provided having a hyperspectral identification system and a tion consideration . A system design configured according to 
positively sorted air ejector . one embodiment of the present invention and illustrated in 
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FIGS . 1 and 2 provides an accelerator rubber belt feed a hyperspectral identification system for capturing spectra 
conveyor 1 of varying widths traveling at a rate of between of material , said hyperspectral identification system 
200 to 600 feet per minute . A light bar system 5 shines a high comprises at least one hyperspectral camera said hyper 
intensity light down on the belt where the hyperspectral spectral camera configured to receive spectral data 
imaging camera 6 collects its data . The camera 6 collects 5 from a plurality of selected spectral bands of infrared 
that data and feeds a high speed Lenox computer system or and visible light corresponding to spectral signatures of 
other suitable computer system 3 that has been programmed target materials to be identified if present in said 
to receive this data and then provide output signals timed heterogeneous material and spacial data locating a 
with the ejector nozzles 17 to eject desired product . Imme position of said heterogeneous materials on a solid belt ; 
diately after the discharge of the accelerator conveyor 1 is 10 said camera disposed proximate to a visible or infrared 
disposed an air knife 2 that helps to levitate materials and light source , said light source and said at least one 
decreases the likelihood of material lodging between the hyperspectral camera are disposed on the same side of 
accelerator belt 1 and manifold ejector plate 14 . The mani a stream of said heterogeneous material ; 
fold ejection plate 12 houses the wedge jets 17 and enables said solid belt having first and second ends , said belt 
those jets 17 to be directed to optimal lift . The wedge jets 17 15 running beneath said hyperspectral identification sys 
also referred to as vortex , Typhoon , Hurricane or Fixed Flow tem and upon which said heterogeneous material is 
Air Nozzles are fast acting , resistant to plugging and deliver conveyed from said first end to said second end , said 
a high velocity directed air flow that then expands to an 8 " belt traveling at a preset rate , said hyperspectral iden 
diameter air flow . A venturie effect delivered by this style tification system being disposed over said second end 
ejection jet positively holds the ejected item within its air 20 of said belt ; 
flow decreasing the likelihood of the item colliding with a computer configured to receive and analyze data from 
competitive items in the air and discouraging turbulence . said hyperspectral identification system , to identify 
The additional force generated by these jets 17 propels the target materials of a first user defined category from 
picked items into a receiving hood 7 area located above the among said heterogeneous materials , identify the spa 
accelerator belt 1 . This receiving hood system 7 is fitted with 25 tial position of said target materials , and to trigger an 
a high velocity fan type blower 8 that then pushes the ejection system at a preset time delay equal to the 
selected items toward the collection point 9 at a 90 degree distance between said camera and said ejection system 
angle . In an alternative embodiment , the ejection system can divided by the rate of travel of the belt ; and 
be configured with at least one flipping lever or other said ejection system disposed immediately after said 
mechanical device whereby desired material is pushed or 30 second end of said belt , whereby said desired materials 
otherwise segregated . Negative materials not selected con are separated from said heterogeneous material , said 
tinue down the ejector plate 12 and are deposited on another ejection system being triggered by said computer . 
accelerator conveyor ( not shown ) upon which non - selected 2 . The system according to claim 1 , further comprising a 
materials move in series to additional optical system where conveyer to deliver said heterogeneous material to said 
another desired item can be sorted and removed from the 35 system . 
waste stream . In such an embodiment , each optical sorter 3 . The system according to claim 1 further comprising a 
may be deployed in line with the previous sorter in a very receiving system , whereby said materials of a first user 
tight configuration with no change in elevation . The evacu - defined category are segregated and collected . 
ation fan within the collection hood also develops a venture 4 . The system according to claim 1 further comprising an 
effect that helps to draw light fractional items into its air 40 array of lights disposed proximate to said hyperspectral 
stream enhancing the collection rate of ejected selected identification system . 
items . An evacuation conveyor could also be positioned in 5 . The system according to claim 4 wherein said lights 
this location and would deliver similar results . have a wavelength suitable for hyperspectral imaging . 

A further embodiment provides an accelerator conveyor 6 . The system according to claim 4 wherein said computer 
enabling the spreading out of materials , a hyperspectral 45 comprises software configured to compare said images to 
imaging camera designed to positively identify about images stored in a library of images . 
approximately 100 % of the desired item ( for example , a 7 . The system according to claim 1 wherein said hyper 
recyclable material or other component of a heterogeneous spectral identification system is configured to collect spec 
material ) , items , air nozzle cannons with fast acting solenoid tral and spatial information from heterogeneous material 
air valves which react to information provided by imaging 50 entering said system and store said spectral and spatial 
camera designed to lift desired fractional recyclable mate information as images . 
rial . 8 . The system according to claim 1 wherein said ejection 

Yet another embodiment provides an air conveyance system comprises a plurality of independently controlled air 
system which develops a Venturi effect drawing in the nozzles disposed beneath said material , and a blower hood 
previously lifted desired items and evacuating those items to 55 disposed above said material , said blower hood providing an 
a holding bin . air current whereby said selected material is blown out of a 

The foregoing description of the embodiments of the discharge port . 
invention has been presented for the purposes of illustration 9 . The system according to claim 1 wherein said hetero 
and description . It is not intended to be exhaustive or to limit geneous materials comprise waste and recyclable materials . 
the invention to the precise form disclosed . Many modifi - 60 10 . The system according to claim 1 wherein said com 
cations and variations are possible in light of this disclosure . puter can select a plurality of user defined materials . 
It is intended that the scope of the invention be limited not 11 . The system according to claim 1 wherein said ejection 
by this detailed description , but rather by the claims system comprises a mechanical ejector . 
appended hereto . 12 . The system according to claim 1 wherein said ejection 
What is claimed is : 65 system comprises a fluid jet . 
1 . A system for the identification and sorting of hetero - 13 . The system according to claim 12 wherein said fluid 

geneous material , the system comprising : jet is a water jet . 
Ex. 1, p. 12
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14 . A method for sorting heterogeneous material , said 
method comprising : 

reflecting visible or infrared light from the surface of said 
heterogeneous material disposed on a conveyer from a 
light source disposed proximate to a hyperspectral 5 
imager ; 

conveying said heterogeneous material at a predetermined 
rate beneath said hyperspectral imager ; 

generating hyperspectral images containing both spectral 
and spatial data of said heterogeneous material by 
receiving a plurality of selected spectral bands of 
infrared and visible light corresponding to spectral 
signatures of target materials to be identified if present 
in said heterogeneous material as said heterogeneous 
material passes on said conveyer beneath said hyper 15 spectral imaginer ; 

comparing said hyperspectral images of said heteroge 
neous material to hyperspectral images of known mate 
rials ; 

identifying said target materials ; 
activating an ejection system with a computer , said com 

puter being configured to physically isolate target mate 
rial with said ejection system from said heterogeneous 
material by locating said target material within said 
heterogeneous material and ejecting said target material 
with said ejection system at a preset time delay equal to 
a distance between said hyperspectral imager and said 
ejection system divided by a rate of conveying said 
heterogeneous material . 

15 . The method according to claim 14 wherein said 
hyperspectral images comprise spectral and spatial data for 
articles within said heterogeneous material . 

16 . The method according to claim 14 wherein said 
heterogeneous material comprises waste material and recy 
clable material in combination . 

* * * * * 
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Modern material recovery facilities are faced with everyday challenges to ensure purity and maximize 
efficiency, all while minimizing operational costs. Delivering accuracy and profitability, the outstanding 
MACH Hyspec® Optical Sorter is a leap forward in the industry. No material will be left undetected under 
the unique, hyperspectral recognition technology developed by Machinex.

SIZES & EJECTIONS OPTIONS

Widths Ejections

(1200 - 1600 - 2000 - 2400 - 2800 - 3200) mm
Single eject separates in 2 streams

 Dual eject separates in 3 streams

FEATURES BENEFITS 

   3D volumetric detection depth up to 430 mm    Increased product recognition

   MACH fast detection & analysis    Outstanding accuracy & capacity

   Static acquisition system (no moving parts)    Superior reliability & stability

MACH HYSPEC®

Optical Sorting
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Optical Sorting 

   Unique hyperspectral 
technology

   Broadest spectrum reading  
and processing in the industry

   Fast analysis process:  
1 millisecond

   Over 28 million measurements 
per second

   Fast action, pneumatic valves

   User-friendly touch screen 
interface

   Ethernet support, diagnosis,  
and updates

  Developed, designed, and 
manufactured at Machinex  
headquarters

GENERAL CHARACTERISTICS

PLASTICS
Individual value:

   PET: clear & colored
   HDPE: clear & colored
   PVC, LDPE, PP, PS, and others

FIBERS
Distinctive recognition of:

   Wood products (by grades)
  High Fibers grades
   OCC/OBB cards (brown, grey, white)
   Cartons, Aseptics, and Gable tops 

sort from stream

   Metal detector  
(ferrous & non-ferrous)

   High resolution,  
pneumatic valves 

   Additional dual eject 
configuration

Fast Analysis : 1 MillisecondUnique Hyperspectral Camera Technology

CONTACT US FOR YOUR 
CUSTOM FIT CONFIGURATION

Hyspec®  
VIS

Hyspec® 
ShortWave

Hyspec®

MidWave
Metal 

 Detector

Single-Stream (Containers) √ √ *

Single-Stream (Fibers) √ √ *

Mixed Waste Processing √ √ *

C&D √ √ *

Plastics Recyclers √ √ √ *

RDF/SRF Preparation √ √ *

*  Metal detection can be combined with any other technology based on application and targeted ejection pattern.

MODELS APPLICATION TYPE APPLICATIONS

OPTIONS

MACHINEX INDUSTRIES INC.
North America: 1 877 362-3281
International: +1 819 362-3281

sales@machinextechnologies.com 

machinextechnologies.com (2
01

7-
04

V
)
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3: PRODUCTS

J BROKK TANK CUTTER ATTACHMENT' Brokk Inc', Monroe'

I W"thlnøon, has released the TCI'20 Tank Cutter attachment'

I uunufJ.,ured by its sister compan¡ Germany-based Darda' the 
.

TCl.20 attachment is áesigned to deliver maximum cutting control and

versatility for continuous steel cutting abilities' Features include:

. can bå used with the Brokk 160,260 and 400 models

. exerts 75 tons of cutting force at 7,250 psi' which allows it to cut

through one half inch thick steel plate, says the company
. comrionly employed for cutting steel tanlc, pipes and vessels' it can

also be used in scrap yards and at baler applications

Visit wwwbrokk.com/us for more information'

MACHINEX OPTICAL SORTER. Machinex Group' Plessisville,

Quebec, has introduced an optical sorting machine, the MACH

f- Hyspsç. Features include:
. a high-speed, short'wave infrared (SWIR) hyperspectral detection

types such as plastics, fiber andsystem detects different material

wood products
. has thã option of color recognition and a metal detector
. can be used in different types of material recovery facilities, such as

single-stream, construction and demolition, municipal solid waste

and other applications
. a high-speeãi"t..tion tystem takes less than 1 millisecond to analyze

the belt, says the comPany

Visit www.machinexrecycling.com for more information'

^ 
GOODYEAR WASTE HAUL TIRE. Akron, Ohio-based Goodyear

' { tir. & Rubber Co. has launched what it says is the company's

l:r) longest-wearing waste haul tire. Features include:
. new sídewall proiector shingles to help resist sidewall scuffing in

high-scrub applications
. 

" 
Jteel belt and casing package for enhanced toughness, endurance

and retreadability
. an optimized shóulder design to help direct Pressure away from the

üredouter tread, which promotes uniform tread wear

. a wide footprint to enhance cornering and handling when used on

local streets
. a scrub-resistant comPound and a24l32-inchtread depth

. option of Goodyear's öuraSeal Technology, which instantly seals nail-

hole punctures
Visit wvüw.goodyeartrucktires.com for more information'

, VOLVO CRAWLER EXCAVATOR. Volvo Construction Equip-

I ment,Shippensburg Pennsylvania, has introduced the EC220E

-T crawler excavator. Features include:

l$
Ì\
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