Military Recognition of the Ultraviolet Sensor Threat
"Observation in the visual region, either by the eye, or by photography, remains the primary means of military surveillance and target acquisition. However, modern battlefield surveillance devices may operate in one or more wavebands of the electromagnetic spectrum, including the ultraviolet (UV), Near Infra Red (NIR), Far Infra Red (FIR). and millimetric or centimetric radar wavebands."[2]
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Visible, IR, UV images of uniform with right side treated with UVRC-A 7%
The world's militaries have acknowledged the need for camouflage in the near-ultraviolet. For decades, NATO has mandated a highly ultraviolet-reflective white paint as ultraviolet camouflage for all vehicles used in snow conditions.
A 2012 study from Iran noted:
With development of the battlefield surveillance devices that operate in various waveband of electromagnetic spectrum, camouflaged munitions of soldiers should be protected not only in visible range but also should be concealed in wide spectral ranges, including ultra violet (UV), infrared (IR), radar, and so forth.[3]
The U.S. Army's "Soldier's Manual of Common Tasks - Skill Level 1"requires the soldier to learn to camouflage himself and his equipment from ultraviolet sensors and the U.S. Army Field Manual covering "Camouflage, Concealment, and Decoys" - FM 20-3 - warns the infantryman that ultraviolet sensors are a threat to guard against.
MIL-C-53004B, the U.S. Army military specification for camouflage systems requires UV camouflage, which only UVRC can provide.
Ultraviolet camouflage is necessary because of the variability of ultraviolet albedo - the percentage of ultraviolet light reflected from the soldier's immediate environment. Green foliage absorbs ultraviolet light, reflecting 7% percent or less, while the majority of the camouflage patterns, both for personnel and equipment, are significantly more reflective. Sandy turf, depending upon the silicates involved, may reflect as little as 3.3%, while many of the tans and grays used in camo are reflecting 50%+.
	DIFFUSE REFLECTION OF NEAR-ULTRAVIOLET FROM SURFACES *

	Surface
	Percent Diffuse Reflection @ 370nm

	Fresh snow - 5cm
	80

	Fresh snow - 2cm
	67

	"Dirty" old snow
	50

	Dry dune sand
	22

	Dry sand - Baltic
	21

	Dry white dune sand
	39

	Atlantic beach sand - wet
	9

	Sea foam (surf)
	39

	Cultivated fields - stubble, beets, grass, oats, and rye
	2

	Green lawn
	3

	Loam
	7

	Green mountain grassland
	2

	Dry, parched grassland
	4.8

	Sandy turf
	3.3

	Deciduous trees (leaves)
	3 - 7

	Unpainted wood
	8.3

	White cement
	22

	Concrete pavement - dry
	15.6

	Concrete pavement - wet
	11

	Black asphalt
	11.7

	NH Granite boulder
	70

	Rough dark tree bark (oak)
	15

	Smooth medium tree bark (aspen)
	50

	White birch bark
	70

	Water
	5

	* Compiled from published studies and author's research, then averaged.
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UVR Defense Tech has a new permanent* UV signature management solution - UVRC-A for uniforms and similar absorbent fabrics.
UVRC-A is water-based and non-toxic. It may be sprayed, rolled, brushed, or printed onto standard military fabric by the textile manufacturer, printer, or assembly shop. UVRC-A provides UV camouflage, without significantly altering the object's appearance in visible or near-IR wavelengths. It is available as 7%, 22%, and 80% UV-reflective compounds, in ready to apply liquid form.
The sequence of images to the right were taken in, from top to bottom, visible light, near-IR, and UV. The camouflage pattern is the excellent PenCottTM "Badlands" from Hyde Definition, Ltd. Please note how well the UVRC-A 7%-treated left panel blends with the grass in the visible, NIR, and the UV; while the untreated right panel is too bright in the ultraviolet.
Below are photos of UVRC-A 7% applied to the right side of a U.S. Army FRACU (Fire Resistant Army Combat Uniform). Images are in ultraviolet light - top to bottom - untreated left side, half-treated, and UVRC-A treated side.
What is Wrong with Our Military Camouflage?
"A notable feature of warfare is that advances in technology proceed in discrete stages. As soon as one threat is countered by technology, another more complex threat emerges. Camouflage research is a good example of this, as new threats in different parts of the spectrum are developed and then subsequently defeated."[2]
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Top image is Multicam in visible light; bottom image is Multicam in ultraviolet light.
The latest camouflage pattern of the U.S. Army is the Crye Multicam®. This is the pattern worn in the photos on the right. In the top image, taken in visible light, the uniform blends well with the foliage and shadows. The lower image is in ultraviolet light - the same uniform offers an enemy a clear target.

For a series of photos taken in visible light, near-Infrared, and ultraviolet light, click here.
The camera used to capture the images to the right was straight off the shelf, with a UV bandpass filter over the lens. Not an expensive piece of equipment and readily available worldwide to any quasi-military or terrorist group. It is the availability of such inexpensive, real-time, UV imaging sensors that has made near-ultraviolet camouflage a field necessity for both personnel and strategic military equipment.
Today a belligerent can purchase a used camcorder for one hundred and ten dollars over the Internet. Add a few optical filters and the enemy has a scope that provides clear, real-time imaging in the near-ultraviolet, visible light, and the near-IR.

For videos of military camouflage in ultraviolet light, click here.
The time has come to defeat the threat of ultraviolet sensors on the battlefield. UVRC makes this possible.
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UVRC is the only camouflage system designed for the near-ultraviolet spectrum. 
Treatment with UVRC
The rotating image to the left displays two U.S. Army ACU tops in the standard UCP (Universal Camouflage Pattern) against a backdrop of trees. The photos were taken in visible, near-infrared, and ultraviolet light. The uniform on the left has been treated with UVRC-A 7%. Both uniforms are readily apparent in visible light, and well-camouflaged in near-IR; however, only the UVRC-A 7% treated ACU is camouflaged in ultraviolet light. 

Photos were taken at a distance of 25 meters with a 50mm lens.




Explore the difference
The image to the right depicts two U.S. Army ACU's (FRACUs); the uniform on the left has been treated with UVRC-A 7%. Compare the visible, infrared, and ultraviolet spectra by clicking the buttons below the image. 

Photos were taken at a distance of 50 meters with a 50mm lens.
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UVR Defense Tech has a new permanent UV signature management solution - UVRC-P for PVC-coated shelter fabrics.
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Military tents and other fabric shelters for field use, e.g., mess-halls and operating theaters, are usually constructed of a PVC (Polyvinyl Chloride) coating on a woven polyester substrate. UVRC-P may be sprayed, rolled, brushed, or printed onto the PVC as a hard-wearing, but micro-thin, topcoat. UVR will formulate UVRC-P according to your needs in order to provide the vicosity appropriate to your application method. Drying in minutes, the UVRC-P acts as UV camouflage, while also greatly increasing the life of the PVC substrate by blocking the ultraviolet, the primary source of fabric degradation. UVRC-P will not significantly alter the visible or near-IR appearance of the material. UVRC-P is available as 7%, 22%, and 80% UV-reflective compounds, in ready to apply liquid form, either aqueous or solvent-based. UVRC-P also has flame retardant properties.
To the right are unretouched photos of UVRC-P 7% applied to the right side of a cream-colored PVC-coated fabric. Images are - top to bottom - visible light, near-IR, and UV.
providing ultraviolet camouflage
for any terrain
[image: http://www.uvrdefensetech.com/images/soldier-in-field3.jpg]



UVR Defense Tech, Ltd. has developed the only camouflage system designed for the near-ultraviolet spectrum. Utilizing thin-film filtering with transparent nano-particles, our patented products provide a specific UV signature without altering the appearance of the underlying material - in either visible light or near-infrared.

[image: http://www.uvrdefensetech.com/images/TriptychNoText.jpg]
VisibleNIRUVU.S. Army ACU - the right side of uniform and hat have been treated with UVRC-A 7%

UVRC may be applied as an invisible coating on all your existing camouflage - whether it is uniforms, tents, large fabric shelters, gun emplacements, tanks, or camouflage nets.


UVRC is the only camouflage system designed for the near-ultraviolet spectrum. 
nanoTarge, a product of UVR Defense Tech, Ltd., is a highly UV-absorbent[image: http://www.nanotarge.com/images/Firefighter4ds.jpg]compound of ceramic oxide nanoparticles and thin-film binders. 

When applied to Kevlar®, PBI/Kevlar®, or other technical and ballistic fabrics, nanoTarge
· increases the tear strength of the fabric as much as 250%
· confers longterm protection against ultraviolet light
· allows use of lighter weight fabrics
· improves the ballistic and puncture resistance
· maintains the breathability of the fabric
· provides oil and water repellency
Licensing of the nanoTarge technology is available to textile manufacturers and fabric treatment companies worldwide.
UVR DEFENSE TECH, Ltd.

[image: http://www.nanotarge.com/images/nanotargetext220pxcrop.png]to strengthen and protect ballistic and technical fabrics


nanoTarge can more than double the tear strength of woven fabrics. nanoTarge's select nanoparticles are embedded in a thin film on the individual fibers - not the larger strands - causing the fibers to grip one another through friction. This insures that the fibers work together, boosting the tear strength of the fabric in independent tests by as much as 250%.
	Results of Independent Tests of PBI/Kevlar -- Fabric Tear Strength 


	
	

	Treated with nanoTarge
	Untreated

	26.55 lbs
	10.63 lbs




An immediate benefit of greater tear strength is realized in designing Soft Armor. Instead of forty layers of Kevlar, the armorer can get the same benefit from, perhaps, twenty. Lightening the load is important to military, firefighters, and police. Anything that shaves a few ounces from the kit is greatly appreciated.
Packcloth, duffle bags, racing sails, tents, all require cloth that resists tearing. And if that bag can be made with 300D Cordura rather than 500D through the use of nanoTarge, there are savings in both cost and weight. 

[image: http://www.nanotarge.com/images/31586a%20Report%20PBI%20640px.png]
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*permanent indicates that the effect lasts through twenty machine washes

UVRC is the only camouflage system designed for the near-ultraviolet spectrum.
nanoTarge, by increasing a fabric's tear strength, allows the use of thinner, lighter fabrics. Saving weight is an important consideration for all users of specialty textiles. From soldiers to sailmakers, miners to firefighters, there is always a need for a better weight-to-strength ratio in technical fabric. nanoTarge provides that with the fabric of your choice; you no longer need a 500D Cordura, when a 300D Cordura is just as strong.
UVR DEFENSE TECH, Ltd.
Aramid, para-aramid, and meta-aramid fabrics, such as Kevlar® and PBI/Kevlar®, absorb most of the ultraviolet light (UV) striking them. Energy in UV wavelengths causes a rapid decline in fabric tear strength and ballistic resistance, as much as seventeen percent in only three hours of harsh sunlight. An application of nanoTarge provides a tough, micro-thin coating of select nanoparticles to the fibers of the ballistic fabric. The nanoparticles in nanoTarge absorb greater than 90% of the incident ultraviolet light in the 250nm to 400nm range for the life of the fabric. As well, these nanoparticles scavenge any free radicals which might harm the fabric. By absorbing the UV before it can strike the fabric the useful life of aramid fabrics treated with nanoTarge may be extended, potentially by years.

Friction between the projectile and fabric has a positive effect on fabric energy absorption by influencing the number of yarn strands that become involved in dispersing the energy [1]. nanoTarge increases the friction between the projectile and fabric through the millions of nanoparticles adhering to the individual fibers; thus increasing the likelihood of more yarn involvement in absorbing the projectile strike.

A 2003 U.S. Army sponsored study determined that the hardness of particles entrained in a Kevlar fabric contribute to the puncture and ballistic resistance. [2] The nanoparticles of nanoTarge are significantly harder than the silica particles used in the study.
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Allows Independent Movement of Yarns
Unlike other methods of treating aramids with UV absorbing polymers and nanoparticles, nanoTarge uses a very thin film which does not bind yarns together; thus reducing the chance of yarns being torn during pullout.
Maintains Breathability of Fabric
nanoTarge's film is on each fiber of the fabric but does not span the pores of the weave. So application of nanoTarge does not alter the breathability of the garment.
Provides ESD protection
The nanoparticles in nanoTarge are electro-static dissipative, slowly bleeding any acquired static electricity rather than producing a dangerous spark.
Is Water-based, Non-toxic, and Easy To Apply
nanoTarge may be applied by knife-over-roller, pad and mangle, or other common textile treatment techniques. nanoTarge doesn't require high heat to bond to the fabric as is common with sol/gels.


Application of nanoTarge to textiles
nanoTarge is a dilute, aqueous, non-toxic compound. It contains no VOC's and is odor-free. nanoTarge is applied under license, by either a textile maker, textile printer, or a fabric treatment company. A common method of application is through use of a padding mangle; however, knife-over-roll and spraying are also supported methods. Due to the thin layer of nanoparticles and binder applied to the fabric, typically less than one micron, the final cost of nanoTarge treatment is comparable to some fabric one-color printings.
Allows Independent Movement of Yarns
Unlike other methods of treating aramids with UV absorbing polymers and nanoparticles, nanoTarge uses a very thin film which does not bind yarns together; thus reducing the chance of yarns being torn during pullout.
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Provides ESD protection
The nanoparticles in nanoTarge are electro-static dissipative, slowly bleeding any acquired static electricity rather than producing a dangerous spark.
Is Water-based, Non-toxic, and Easy To Apply
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UVR Defense Tech Closes License Sale with U.K. Company
(March 1, 2014 NH) UVR Defense Tech, Ltd. has sold licenses to Essex Flameproofing, Ltd. (Euroflam) to apply UVR's technologies - UVRC and nanoTarge - within the U.K.. UVRC(patented) is a camouflage for the ultraviolet spectrum that may be applied to conventional camouflage without altering the visible and near-Infrared properties of the fabric. nanoTarge (patent pending) both strengthens and protects technical and ballistic fabrics, providing as much as a 2.5 fold increase in tear strength. See http://nanotarge.com for details.
"We are pleased to have Euroflam presenting our technology to the U.K..As government and military budgets tighten, Euroflam will be able to offer a low-cost method of strengthening, and providing longevity to, all their technical textiles. This is significant to all sectors. For example, a firefighter's turnout gear is made of a heat-resistant fabric with a short lifespan due to ultraviolet degradation. With nanoTarge, Euroflam can increase the tear strength of the fabric, as well as prevent UV degradation, resulting in significant cost savings for financially-strapped municipalities" stated Reed F. Curry, President of UVR Defense Tech, Ltd.
Alan Eyers, the Operations Director of Essex Flameproofing Ltd. / Euroflam noted "We are very pleased to add the unique treatments, developed by UVR Defense Tech, Ltd., for the coating of Fabrics & Textiles used by the Military, Emergency Services, & Law Enforcement Agencies. These give added protection to a wide range of textiles, offering new permanent UV signature management solutions for uniforms, tenting, equipment covers, and also reduces the effect of degradation by direct Sunlight UV rays on these types of fabrics. The License Agreement affords us the ability to treat such textiles for UK base suppliers and manufacturers, as they sit very nicely alongside, and are compatible with, the other advanced Flame Retardant and Protective treatments we offer."
About UVR Defense Tech, Ltd.
UVR Defense Tech, Ltd. ( http://uvrdefensetech.com ) holds patents and patent applications for processes utilizing thin films and ceramic oxide nanoparticles to alter the ultraviolet signature of a textile, while also protecting the textile from ultraviolet degradation. UVR's newest product is nanoTarge (patent pending) which not only strengthens technical textiles but protects them from UV, allows use of lighter weight fabrics, improves ballistic resistance, maintains breathability of fabric, and handles ESD, as well.
About Euroflam
Essex Flameproofing Ltd. T/A Euroflam is a specialist Textile Treatment Company based on the South Coast of England, with over 20 years' experience in applying Flame Retardants, Water & Oil Repellents to Furnishing & Apparel Textiles.
UVR DEFENSE TECH, Ltd.

[image: http://www.nanotarge.com/images/nanotargetext220pxcrop.png] is a product of UVR Defense Tech, Ltd.


Inquire about product licensing
License Inquiries 

General questions
General Questions 

By telephone with specific inquiries - +1-603-933-0584 
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B MATERIALS
LABORATORY, INC.

TEST REPORT

March 4, 2014
Mr. Reed Curry File Number: 31586a
UVR Defense Tech, Ltd PO#

P.0.493 Phone: 603-933-0584
Wilton, NH 03086 ricurry@uvrdefensetech.com
Overview

Material Received: (2) Fabric samples
Work Requested: _ Tear testing per ASTM D1938

Sample Disposition: Discard 30 days from date of report

Analysis Results

‘The selected method was comparable (o Method B (rouser tear) of ISO 4674-1

As requested, one test was performed on each untreated sample and two tests.
were performed on each treated sample.

Tear Resistance
Sample Maximum (ibs) - Average (Ibs)
PBI MAX 7 Not Treated 1063 916
PBI MAX 7 Treated 2655 2003
PBI MAX 7 Treated 18.07 14.02

Prepared by:

S

Timothy M. Kenney
Director of Laboratory Servi

Now s Matal Laboratry I 22 ntarstsaOrve, Smersworth NH 03878
B0034.543. e 605852110 603 693400
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