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Why does my Computer hard drive have to be replaced? Why do | have to replace the

power supply? Why has the memory failed again? _ Questions to be answered to be sure and
it is time that we explore the solution together. In the United States alone there are over 1
million large industrial manufacturers, 100's of government agencies, and globally 1 billion
people with inter net access that own Computers 5 % of them will be faced with major
computer component failure ($800/ PC) in 2008 from atmospheric Dust particles alo ne. In
2007 70% of 1 billion computer owners paid an average of $450 PC for minor component
replacement (hard drives) caused by dust overheating damage. These particles which cannot
be seen with the naked eye are a primary source of computer system fa ilure once a layer of
dust insulates computer components that require air cooling. Whether in a Computer Control
Room or located on a golf course, factory, ship at sea, military base, or even home office

Dust particulates accumulate significant enough in less than 6 months to cause overheating
damages and slow processing speeds.

Dust is drawn to the computer by air holes positioned on the side of the tower unit by vacuum
when the axial tube fans force air out the back. This cools the inside of the computer s  ervers,
laptops, notebooks, and all computer system enclosures that house the motherboard, hard
drive, and microchip. Monitors are also affected although they typically do not have cooling
fans and the innovation of the flat screen HP like displays have la rgely replaced the CRT
screens of the past. If we look at three critical aspects of this problem we can better focus on
the computer dust solution: Computer filters, Computer enclosures, and the invention of the
Computer dust or dirt bags. However, only i f we imagine how to solve this problem from the
perspective of the work that we need to accomplish as the focal point associated with these
inventions a new and useful solution can be found. This would be of real benefit to the 1
billion computer owners gl obally with internet access faced with those repair costs.



Axial Type Cooling Fan

A. Computer dirt bags Valley Plastic E

United States Patent (o Patent No:  US 6,780216 B2
Niuoen 44 Date of Patent: Aug. 24, 2004

«n United States Patent (o Patest Nz US 6,974489 B2
shrom of sl ) Date of Patent: Dec. 13, 2008
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IBM US 6,974,489 US 6,780,216 Patent Pending US 60/933,241

Whether the computer dirt bag is a Dirt Bag E US Paent 6,780,216 is essentially a bag
comprised of polyester, provisions of the patent allow for a flap so that you can access the
disk drives with an adhesive sealing material which can be Velcro but is not limited to it.

With that said there is little novelty or usefu Iness to elucidate any salient portions of the
computer dust solution except that there should be 2 elements: 1) a space between the filter
and the computer even though it is designed to conform closely to the computer as indicated
in Fig 13 of the patent US 6,780,216 and disclosed in the specification., and 2) a flap or
means for access to the disk drives. To be fair if we were to put the invention in the best
light these elements would be present but clearly they are not because the polyester fiber
plastic bag is very thin about 1/8th in thickness and has no stiffness. The dirt bags are not a
rigid plastic so the venturi or vacuum created by the computer's own internal axial tube fan
air cooling system draws it inward. It then abuts against the intake port  holes usually located
on the sides of the server or Laptop. So the question put is: would there be any damages to
the computer caused by the filter being abutted against side walls of the server or laptop?
Yes, because there must be some air space between the filter and the computer's air intake
portals.



When engineers like the guys at Dell or Apple design a computer enclosure they take into
consideration the amount of conductive and radiant heat energy emitted from the heat sinks
and motherboard integrat ed circuits and microprocessors like the Intel Pentium generations.
Please refer now to the 2 differential pressure gauge photos shown below .

Testing of Polyester filter media (bags)
In the top photo it shows in inches of water the differential pressure generated by an axial
tube fan that is much more powerful than the one(s) inside your laptop or server computer. It
is about 7 times more powe rful in terms of CFM cubic feet per minute of air that is flowing
into the computer itself. This photo gives us the reading of an unobstructed air flow (no filter
media). We took the dirt bag and removed a portion of it and positioned it in front of the fa n
to find out how great a pressure drop would be and the readout is shown in the second photo
just beneath it. As you can see clearly the polyester media or the dirt bag material that is
only 1/8th nominal thickness causes the differential pressure to drop  specifically from 0.25
inches of water to 0.18 inches of water. Aresstance for all polyester media as shown above is
83% at 1 inch thickness not 1/8" as general rule of thumb the arrestance just drops as it gets
thinner (26 t hi ck telssssnothing ab8ut the)filte Sefficidndy foit pharticslar
particle sizes. However the engineers that manufacture the filters estimated the efficiency to
be 25% for less than 10 microns in size particles. From this point we calculate the change in
air flo w which is also measured in inches of water. 0.25 -0.18=0.07 what percentage is that?
100x0.07/0.25= 28% less cooling air will flow into your PC to cool the electronics. The
Common sense is basically it does not matter if there was a space between the bag and the
computer the pressure drop is the same if the bag is sealed airtight. Therefore, the air is
insufficient to cool the computer and this is before dust has even accumulated.

Within 2 days dirt becomes clearly visible on the thin polyethylene dirtb  agE media filter and
the pressure drops even further. In every test conducted within a week the pressure drop in
just a shop (with not a single piece of machinery running) was over 40%. In a Valley Plastic E
cabinet an optional pressure switch is available (shown above) as a warning indicator this
switch would activate if the pressure dropped 28% slightly below the mark on the gauge
shown in this photo. Only by using a positive air flow dust cabinet with the air flowing into

the enclosure with additional CFM air flow in combination with an air filter (designed to
capture the smallest atmospheric dust particulates not larger particle synthetic dusts) can
there be a solution.
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The objective o f the computer dirt bagsora V a | | proyeélive cover and enclosures is to
provide the opportunity for a computer to be used in more hostile environments such as
construction sites, oil fields, or other remote locations as well as indoors in manufacturing
sites with hazards like exposure of the computer to dripping and spilled liquids, dirt, machine
shavings, sawdust, and other debris. However, the dirt bag E patent US 6,780,216 is not
capable of adequately protecting a computer server during use from the relatively hostile
environments encountered outdoors or at a manufacturing site or even in the home. In
industrial environments the dust is significant and high failure rates are often experienced as
the dust coats the motherboard and heat sinks. This for m of insulation prevents the air

cooling of the electronics and computer failure or computer overheating is the consequence.

In addition it is not only inadequate for the reasons cited above but the following: 1) it has no
protection against dripping and spilled liquids, and 2) the ASHRAE 52 dust testing does not
give us a true efficiency rating for small particles. Flat polyester plastic filter media (like the

dirt bag E) can only capture 20%-25% of all dust particles of 10 - 3 microns in diameter. Even at
1 inch thickness polyester media (8 times the thickness) the material of which that bag is
comprised captured virtually no particulates of sulphur in extensive testing conducted in 9
undisclosed animal feed manufacturing locations within the United States . The sulphur is used
as a nutritional food additive but is the same size 3 microns as atmospheric dust. The
consequences of that 20% dust efficiency even at 1 inch thick polyester was the complete
corrosion of the motherboards by sulphur dioxide from the dust particulates entering the rigid
sealed Nema 12 cabinets the computers were enclosed in within 2 weeks (even when the
filters where changed once a day). Given that case study we knew we had to design a better
air filter and with work Thompson Plastic A nd Chemical Company invented a solution that
could handle such a hostile dust environment. First it seemed improbable, then possible, then
we summoned the will and it became inevitable that a filter could be constructed to handle
such a hostile environment.

Did anyone else ever invent a dust bag or flexible notebook or computer cover? Yes IBM
though it was a good idea as well and there are several plastic fiber type filter media bags

that have been patented since the late 1990's. However, others are waterp roof, some claim
shock resistance with the use of nylon fabric, Velcro as a popular common sealing means, and
many are exclusively designed for notebooks or laptops only.

B. Computer Dust filters
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The IBM the manufacturer of the first PC for business (above center) developed a patent

for a notebook protective cover in 2005 . The patent made some attempt at providing proof
of the performance of their n otebook dirt bag with salt test filtration performance that
showed good results NaCl (salt to you and me) penetration @ 95 liters/minute yielding less
than 10% at 0.65 micron particles by a method described as where the filter media pressure
drop was lessthan 20 Pascal for a filter size of 10 x 10 centimeters (BS4400 standard). Those
tests were the basis of the claim that the ac rylonitrile plastic porous media filter fibers
showed an improvement in capturing particulates and that the pressure drop was with in
tolerances for the required airflow set by the Computer Manufacturer. They also give us a
reference point for evaluating computer dirt filters.

However, let us first focus on the simple measurement taken from our differential pressure
gauge on the dirt bagE polyester filter media. To convert that reading which is in H20 to
Pascal units we just have to multiply it by the relevant conversion factor (249.089) to get Pa
or Pascal units). So .12x249.089=29.89 so we can see right at that point that the 4x4inc h
square filter size is the same size as our filter which we placed over the fan and conclusively
that the pressure drop is 9.89 Pascal too great for a filter cover with no fan. Therefore, the
pressure drop is too great and as a consequence the polyester dirt bagE  (Fig 12 & 13 above)
would reduce cooling air flow and would unfortunately not work as a dust solution. Also a
basic point as you can see in the figure above after spending $20 for the dirt bag E you have
cut a hole with scissors and affix Velcro to access the CD ROM or drives (shown above). So this
is just really not cool. In fact none of the Patents that have issued in the United States since
1991 for these dirt bags are a viable computer dust solution except the IBM laptop cover.

Therefore, the question that remains: are there any air filters that would actually work for
this application in a rigid plastic enclosure? Yes of coarse this took diligent efforts and time to
develop. Thompson Plastics already conducted extensive tests on the media mat erial at
various nominal thicknesses which was a better composite filter was finally manufactured
combining the efficiencies of 90% for the polypropylene/ polyacrylonitrile blend (a flat filter



layer) at 0.6 microns and the 70% 3 micron particle size efficiency for the electrostatically
charged & folded polyolephin (not polyester) layer to get the maximum efficiency.  An
activated carbon filter is also available for maximum protection  against even gas
contaminants. The particulates must pass through a torturous pathway coming into intimate

contact with the carbon which is impregnated into a polyester media as shown below.

Partial List of Contaminants Best Controlled by Activated Carbon

Butyric acid

Carbon tetrachloride
Chloroform
Chlorophenci

Furan

Hexane

1soamyl alcohot

opyl alcohaol
Linalyt format
Methy! bexn
Methyl oxyethansl
Cyclohexane
Cyclohexylbenzene
Decens
Dichlorotoluens
methyl disulfide
Ethoxyethano!
Ethyl benzoate
Ethyl de
Ethylene dichioride
Formic acid

Pentachloroethane
Phenol

Styrene
Thiophenol
Trichlorothane
Trimethylpentane
Methylsalycilate
Nityoanisole
Valeric acid
Xylene

Acetone
Benzaledehyde
Berene

Butyl alcohol
Butyl mercaptan
Camphor
Chiorobenzene
Chioroctans
Cineole

Heptane

Indere

Isoarmyl butrate
Limonens
Methylally alcohel
Methyt Butamol

Methyl ethyl ketone (MEK)

Propionic acid
Tetrachlotoethane
Toluene
Trichloroethylene

1
Butylbenzene
Butyl sulfide
Carban disulfide
2-Chloroethanal

h't'p'r":l-

Isoamyl acetate
Isobutyl propinate
Lyn ate

Met yisalicyate
Methyl cyclohexanol
Methyl propyl ketone
Cyclohexanone
Decane
Dichioroethane
Dimethyl disulfide
Ethanol

Ethynl lactate

Ethynl oxalate
\cyclohexane
Ethylene glycol diethyl ether
Nonane

Octene

Pentyl ether

Pyridine
Tetrachloroethylene
Tributylamine
Tridecane

Mettiyl pentanone (MIBK)
Naphtha

Undecane




To be honest since IBM (manufacturer of the first real PC computers) felt it was necessary

to put a group of 5 engineers together to create THE METHOD AND APPARATUS FOR
PROTECTING DEVICES AGAINST PARTICULATE INFILTRATION, EXCESSIVE HEAT BUILDUP, AND
FOR IMPLEMENTING EMCEHIDING 2005 US 6,974,48¢hen there must be a real need and

market demand for dust protective enclosures . Who can disagree with that point these

people hire the best and the brightest engineers ( guys with actual engineering degrees or at

least some college studies completed in engineering ) so clearly the problem is recognized

and these are your options.

However, all of these dust enclosures whether a dirt bag or rigid enclosure are in the
55/385.6 class and subclass. What this means to simple people lik e us referencing the above
facts is the computer dust solution must be the rigid enclosure. Now that we know the best
composite computer dust filter that is affordable & disposable, the computer dust cabinets
are the area where we must look for the solutio n. We have shown clearly that the polyester
bags or filter media do not provide more that 20% dust filtration efficiency for atmospheric
dust. The vast majority of particulates not the larger dirt particles that you can see pass
through the flat polyester filter bags; this includes the atmospheric dust which is the dust we
are trying to catch which is the same particle size as sulphur. If you look at the chart below
for pleated air filter media you can see that most of the particulates sizes are lessthan1 0
microns in size and the flat polyester media does not provide protection against them as they
pass through it.



The ASHRAE 52.1 standard is the known standard that the polyester material is rated at. To
explain this to you the average arrestance
misleading as the while this test reflects the percent value of weight of ¢  ollected when
synthetic dirt is fed into it there are three basic faults with this test:

1. First, the artificial tests are quite different from atmospheric tests

2. Second, the polyester is a low efficiency filter which rates quite high by percentage,
not offer ing a good evaluation between low and high efficiency filters.

3. It does not really indicate the filters efficiency on a particular particle size but is just
a comparative measurement for filters termed arrestance.
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