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Introduction

The High Resolution Speaker Cable Filter or (HRSCF) is a Resistor and Capacitor filter network, also
known as a R-C Network. This particular R-C Network is designed to filter out ultra high frequency
electronic noises being picked up by, and is riding on your speaker cables. The noise that the HRSCF
is filtering out as | understand it, is ultra sonic electronic noises that is outside our hearing range. These
electronic noises are created by our electronics, and all the pollution that now is everyday in our
society. Our speaker cables act like an antenna for these electronic noises. The electronic noises

hide or mask information that is intended for your speakers to reproduce.

Before you ask, | cannot scientifically prove any of the above, | personally do not have the proper
equipment to run the tests required. What | can tell you for certain (at least in the systems | have
tested) is that in the real world, the HRSCF works! Filtering this electrical noise in speaker cables, at
frequencies that only bats could hear, does improve an audio system's performance. In my system
and the other two systems that | tested them on, the performance gain is huge! Otherwise | would
not bother putting this entire project in writing to share.

This is not a new concept. There are similar type of filtering networks used in the military and other
industries. One audiophile retail product that is marketed for the same purpose is the Walker Audio
Reference High Definition Link. As of this writing, | have not directly compared the HRSCF and the
Walker Audio Reference High Definition Link. | have a client that uses the Walker Audio Reference
High Definition Links in his $60K+ Home Theater system. | lent him a pair of HRSCF and he did confirm
that the HRSCF compared favorably. Note, the HRSCF | lent my client is the version with TI-Shield
earth grounded.

The HRSCEF is not available for sale. Thisis a DIY project. If you do not feel comfortable DIYing this
project, | recommend that you do not. Even though this is a simple DIY project, if you short the wires
you could damage your speakers or amplifier. If you are not comfortable with this DIY project, | still
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do highly recommend that you contact Lloyd Walker at Walker Audio and try the retail version of the
HRSCF. The improvements to your system will most likely surprise and delight you! | have been DIYing
and tweaking with high end audio for 7+ years. Hands down, the HRSCF project is the best

performance bang for the buck and time spent on a DIY project | have experienced. Unless you have
Ultra High End SOTA speaker cables, with similar filtering built into the cables, I truly think you will enjoy
this project! For the record, | have not tested the HRSCF with Ultra Fi ($100K+ systems). 'The three
systems on which | tested the HRSCF ranged in cost from $40-$70K, were all solid-state, and the speaker
cables retailed from $100 to $1200 for 8-foot pairs. The brand and model of speaker cable used did

not matter, the results were very consistent.

Liability Disclaimer:

Once again, this is a DIY project. If you do not feel comfortable DIYing this project, | recommend

that you do not. As alluded to earlier, for an experienced solderer or avid DIYer, this project will be
easy. If you decide to take on this project and you damage your equipment, poke yourself, cause
yourself financial loss or have financial loss, or whatever, | assume no liability. Think of this project as
for entertainment purposes only.

Before We Get Started...

Let me share with you what you should expect if you decide to build the HRSCF. 'There are two
versions: with and without the TI-Shield. | feel the version with the TI-Shield earth grounded offers the
best performance. When | say earth grounded, the TI-Shield is attached to a AC male wall plug via

a specific gauge copper wire, making contact to earth ground only. The project in this work is all
referenced to the version with the TI-Shield earth grounded. The version without the TI-Shield is the
same, just without the TI-Shield. Immediately upon installation, there will be an appreciable audible
difference. No need to compare two identical speakers using the same cables to notice a difference
after installing a HRSCF. Here is a list off my notes while | was experimenting, which was consistent with
all installations of the HRSCF.
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Right from the beqginning you should or will most likely experience:

* More information will come through your speakers. This was a complete eye opener for me.
Obvious that more information was getting to the amplifier outputs, but never reaching the
speakers!

* Clarity. Kind of like upgrading your speaker from the same manufacturer. The full frequency range

is affected. Midrange definition and or clarity can be a #smile from ear-to-ear I kind of feeling.
Vocal clarity improvement (center channel) for home theater was very pleasing.

After the breaking in of the HRSCF which is approx. two weeks the following will be apparent:

* Definition throughout the frequency range is improved. More resolving, information that was not
fully intelligible before (you will think was fuzzy) becomes intelligible and clear.

* Lower bass notes more defined, without being leaner. Start to hear or be able to hear (depending
on the system) the skin of a drum more defined. Also more punch and energy. Worked very well
on the amplifier terminals on my subwoofer.

* More air around instruments or sounds.  The instruments/sounds are better separated and less
congested.

* Wider and bigger sound stage. Not taller or deeper, but wider especially with movies.

* Timbre is truer. Wood sounded more like wood, strings more like strings, etc.

* Your system may become more sensitive to tweaking, isolation and component footers. Mine did.
* Excellent in assisting speakers to disappear in a home theater setup.

Will also refine a bit more as time goes by.

Intensity of the above noted effects varied from system to system, but were all there. | would surmise
that the more resolving of a system upstream before the speakers (and possibly speaker cables),
would result in a system getting even more out of the HRSCF. It felt like information was being
masked upon first installation without the HRSCF. Please do not get me wrong, the HRSCF cannot
add information to your system that the source does not produce, or fix any lacking areas the system
may have. What the HRSCF will do is allow more of the information your source is producing to
reach your speakers.

To be clear, your system will not sound like you dumped $30K into it. Your system will (should)
sound more refined, more immersive and involving. You will hear more information and if you
reacted like | did, you will have a smile from ear to ear. Unfortunately for you, you will want to build
more of these HRSCFs! Did | mention it takes approximately 3 hours to build one HRSCF? :0)
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To all but the diehard tweaker the following is going to sound far fetched. | have installed a HRSCF
at each speaker cable end in my eight speaker Music/HT system. After doing so, | truly believe that
| would not have received as much performance increase from my system if | would have upgraded
any individual component. | am serious! | am talking about upgrading from a $5K pre-amp to a
$10K pre-amp. | do think however that after outfitting a system with HRSCFs that the difference in
a component upgrade will be more apparent. You will understand the statement above once you
try the HRSCF in your system. | think you will be impressed. Enough ranting, lets get to it...

Project HRSCF: High Resolution Speaker Cable Filter

This project is a culmination of daily experimentation done by me spanning almost Three months.
| started with Al Sekela "s testing and parts data, then became privy to the parts used inside the
retail units. | Experimented with materials, placement, dampening, shielding, etc. | have built over
30 of these HRSCF in varies forms. | currently have sixteen HRSCF in my system.

I will cover in detail the parts you will need and where to get them, and how to construct the HRSCF
including pictures of the various phases of construction. | will note anything worthwhile | found during
construction that will affect the sonics of the end product. Be sure to read over the entire
project and make sure you understand how everything is assembled and know what tools and

parts you will need before starting the project!

Outboard crossover

Bi-wire install. \
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* Construction time per HRSCF:  Approximately 3 hours

* Cost per HRSCF to construct: Mine were about $25 a unit to build in volume. Your cost will
vary depending on what tools and parts you have on hand,
how many you build, the quality of the AC male plug you
use and terminations used for the leads.

* DIY difficulty level: Beginner to intermediate (the intermediate portion is the soldering
and proper crimping of a spade)

* Skills required: Be able to make a good simple solder joint, be able to drill a hole, can
follow simple directions and can crimp or solder a spade onto a wire.

Tools required:

* 30 or 40 watt soldering iron: Used to solder network and silver wire together. If you
opt to use Goertz silver spades, you will need a 100 watt or hotter soldering iron.

* Good crimper:  Used for crimping the copper 12ga. Ground wire to the copper
ground lug, and spade to the 24ga. to 22ga. lead wire.

* Needle nose pliers: Used to form the resistor and cap leads. | recommend pliers that
have a smooth surface, instead of teeth.

* Decent pair of scissors: Used to cut the Microsorb. A razor blade can also be used
but using scissors is easier.

* Dremel tool with a thin roto/round cutting bit or similar cutting device will also do:
Used to cut the standoffs at the bottom of the plastic enclosures off. Using a
Dremel or Roto tool is the fastest way to do this. Other methods can be used but
will take longer.

* Hand drill or Drill Press with proper bit sizes: To drill three different size holes in the plastic
enclosure used to house the HRSCF.

* Tape Measure: Used to measure the positive and negative lead wires.
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Tools required Continued:

* Small wire cutter: Used to cut the 12ga. Wire, Teflon tubes and thin silver lead wires.
As an alternative, a good pair of scissors can also be used.

* Wire stripper: Used to strip the 12ga. wire (would be handy but not required),
scissors can also be used.

* Tin snips/thin sheet metal cutter:  Used to cut the TI-Shield. A heavy duty pair of
scissors might possibly work also. The TI-Shield is not that thick.

* A clean small jewelers style/size screw driver:  Used to help guide the thin silver lead wire
into the small loops of the capacitors and resistor leads. Anything similar which is small and
clean will also suffice.

* Screw driver with the proper size philips or flat head bit: Used to secure the brass nut, bolt,
washer, TI-Shield and copper ground lug to the lid of the plastic enclosure.

* Small amount of red nail polish or hobby paint: Used to mark the exterior of the plastic
enclosure, designating the positive side at the leads.

* Large clamp or a way to hold the plastic enclosure steady while soldering.

Parts List and where to purchase:

Approx. Cost is also listed below. Cost will obviously vary depending on where you purchase from.
Cost per HRSCF will be less if you have some of the parts in-stock. Also cost will be higher if you are
only building two units. The more you build the cheaper each HRSCF gets.
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Parts List and where to purchase Continued:

NOTE: These filters are very sensitive to the different parts and dampening materials
used. If you use parts other then specified, performance will likely suffer!
I highly recommend that you follow the parts and instructions provided in this guide!

* (1) Plastic Enclosure 4 ! x 2" x 1": Radio Shack part #: 270-1802. Cost is $2.69 ea.
Http://www.radioshack.com/product/index.jsp?productld=2062280&cp

* (10) Q-tip cotton swabs:  Used for polishing and cleaning.

*(4) 3! x 4" Cotton patch (can alsousetwo 1.5 " x 2" pieces): Used as a barrier between
the TI-Shield and electronics in the enclosure. Also dampens the enclosure. These are the
cotton patches used by women to remove makeup. If you do not have any in the
house, Walmart sells them for about $3 a bag of 50. These patches also make good
buffing pads when polishing the parts.

* 12ga. stranded THHN copper wire:  Used as the ground wire for the TI-Shield. This wire is
inexpensive, $0.39 cents a foot at Home Depot and $0.54 cents a foot at Osh Hardware
or Ace Hardware.

* (1) AC male brass plug: Used to ground the TI-Shield to your house/earth ground. | used
spare Oyaide and Wattgate brass plugs. | also made a ground junction block for
multiple HRSCF ground inputs. A good copper plug like a Furutech FI-11M #may #
improve performance, but | have not tried this. Any good brass AC male plug will work.
$3 at a Hardware store. Just make sure that the plug has good contacts/grip when the
12ga. wire is installed to it. Be sure you can get into the plug to clean the contacts before
assembly, this is important.

* (1) Copper ground crimp lug or spade that will accept 12ga. wire: Used with the 12ga.
THHN copper wire. This copper spade or lug attaches to the TI-Shield. We want
maximum conductivity here, so copper is what you want. | use gold plated copper
crimp lugs (pictured on page 8) purchased from OSH Hardware. They come seven in
a package for $5.

* Contact Enhancers: __ This is not required but is recommended if you want to further tweak
the HRSCF. Very little is used at the spade or bare wire leads. Quick Silver Gold is
excellent when used at the installation point and between the silver leads and spade.
Walker Audio SST also produced better results then without any Contact Enhancer. If you
do not have any on hand, see if you can get a tiny bit from a friend to experiment with.

Page 9
High Resolution Speaker Cable Filter (HRSCF) Project




Parts List and where to purchase Continued:

NOTE: These filters are very sensitive to the different parts and dampening materials
used. If you use parts other then specified, performance will likely suffer!
I highly recommend that you follow the parts and instruction provided in this guide!

* Caig ProGold: _ You won "t need a lot. You can use ProGold G5 or 100% G100L solution.
| prefer the 100% G100L Solution for protection against oxidation and polishing. If you do
not have any in-stock (most DIYers will), this can be purchased from either Parts Express or
Percy Audio (http://www.percyaudio.com/Catalog.pdf).

* (1) Bag of steel wool for polishing:  Use fine grade 00 or finer. Used to polish the  silver wire,
cap leads, resistor leads, and if you want the brass and copper parts. $2 a bag at Walmart.

* Silver wire leads: | have used/found two different silver wire to work extremely well. The first
is Cardas uninsulated 5N, 24ga. silver wire at $1.75 per foot from Percy Audio
(http://www.percyaudio.com/Catalog.pdf). The other silver wire | liked is uninsulated 4N,
22ga. at $1.85 per foot from CC Silver and Wire
(http://www.ccsilver.com/silver/superfines.html#four). Make sure you purchase enough
so that the HRSCF enclosure can be securely mounted. See assembly for further
clarification. | have also experimented with copper and gold alloy wire, silver works best.

* Teflon tubing: You will need Teflon tubing for the silver wire leads to prevent any possible
short. | used thin walled 20ga. tubing with excellent results. | have found that by using
larger Teflon tubing then the gauge wire that it will be used with, helps a little with
performance. Teflon tubing can be purchased all over the net including Percy Audio for
20ga. at $0.30 cents per foot.

* 3.0mm Microsorb:  Microsorb is a soft, naturally sticky, shock absorbent material. As of this
writing, Microsorb has just been discontinued. Percy Audio still has a supply of 3.0mm
thickness at the price of 12" x 24" for $25.00. Used to dampen and secure the caps and
resistors to the inside of the plastic enclosure. Also works really well to dampen and secure
the HRSCF enclosure to a surface when installing. You will need one 1.5! x 2.5! piece for
inside the enclosure and a similar sized piece if used to dampen and secure the enclosure
to a flat surface. The idea here is to use a material that will supply good dampening to
minimize vibration.

* Brass hardware: You will need one bolt, nut and washer for the TI-Shield ground lug. You
may already have something on hand. If not, most local hardware stores will carry what
you will need. | recommend that the bolt and nut be 6/32 or 8/32 x 1/4!. Also change the
four magnetic steel screws that come with the Radio Shack enclosure with brass equivalents,
which are 4x3/4!, #40 woodscrews. | purchased all of my brass parts from
OSH Hardware. $4 will buy you enough brass parts to build several HRSCF units.
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Parts List and where to purchase Continued:

NOTE: These filters are very sensitive to the different parts and dampening materials
used. If you use parts other then specified, performance will likely suffer!
I highly recommend that you follow the parts and instruction provided in this guide!

* Good quality Copper or Silver spade: For installation options see the installation section.
| have found that the best installation is when the filters are soldered or crimped directly
to the cable ends. Second best installation sonically is with spades. If a spade is going to
be used, | recommend a high quality one. | used pure silver spades from Goertz/Alphacore
with excellent results. These are fairly expensive at $27 - $40 for four spades. Originally
recommended by Al Sekela, | have found that the Audioquest silver plated copper spades
work well and sound very good. These spades are 85 cents each from Percy Audio. The
majority of the HRSCFs that | built were using the Audioquest spades. Make sure you get
the ones that accommodate the smaller gauge wire, not the one that accepts up to
10ga wire, otherwise you will have to modify the spade. Obviously you will need two
spades per HRSCF.

* WBT Solder: | have experimented with WBT, Cardas Quad Eutectic and Wonder Solder.
WBT solder was sonically the best in this application. Solder will be needed to attach the
silver wire to the caps and resistors. WBT Solder can be purchased from many places over
the internet. Parts Express and Percy Audio also carry WBT Solder in small spools for $16.
Only about 12! of WBT solder is required per HRSCF.

* Resitors: PRP 10-ohm resistors. You will need 3 per HRSCF. Percy Audio is where to get
these resistors and they cost 45 cents each.

* Silver Mica caps : Silver Mica capacitors can be purchased from Hosfelt electronics
(http://www.hosfelt.com/). As recommended by Al Sekela, | used value increments in
decades apart like this: (3) 3650pf (500v) at 39 cents each, (1) 360pf (300v) at 25 cents
each and (1) 36pf (300v) at .09 cents each. If Hosfelt is out of the 3650pf, use (5) 2200pf,
(1) 220pf and (1) 22pf. Just keep the largest cap value to combo 10,000pf or so
(like 3-3650pf or 5-2200pf). Then go down in decades apart for the other two caps.

* TI-Shield: The only place to purchase TI-Shield that | am aware of is Percy Audio. 12! x 12!
sheet is $27.95. Adding the TI-Shield and grounding to earth does improve the performance
of the HRSCF enough that makes the expense and effort worth while. For each HRSCF that
you build you only need a small piece, 1.5!W x 2.75!L.

* Isopropyl Rubbing Alcohol:  The kind you purchase at a local drug store. They generally are
available from 70% to 91% proof. | like the 91% proof best. If you do not have any in your
home, Isopropyl Alcohol is very inexpensive, about $3 for a good sized bottle. Used to
clean the resistor and cap leads of the oils from your hands and any residue of the steel
wool when polishing the leads prior to soldering.
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Preparing the parts before Assembly

After building several HRSCF | realized that preparing the parts before assembly

saved time and made the whole process less tedious. In this section | will go step by step
through the preparation process. If you are building more than one HRSCF at one time,

| recommend performing each step for all the filters you are building at the same time.

Preparation STEP #1Removing the Radio Shack enclosure ~ # PCB standoffs

First take the enclosure and plastic cover out of the packaging that it comes with. Set aside
the aluminum cover and four steel screws, you will not need them for this project.

Remove the PCB standoffs in the Radio Shack enclosure like in the picture below. A dremel
or similar tool makes this quick and easy.

NOTE:this is the side the
leads will be exiting
the enclosure.
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Preparation STEP #2brill two exit holes in the enclosure for the Teflon tubing

Exact spacing and location is not critical, just follow what | did in the picture. What is
important is that you want the holes to just barely be larger then the Teflon tubing. You
want a snug fit here so that the hole itself acts like a strain relief.

Preparation STEP #3: cutting out

the TI-Shield

Using tin snips or a heavy duty pair of scissors,
cut a 1.5! x 2.75! rectangle piece of TI-Shield.
You can use the underside of the enclosure
cover as a gauge to the size of the TI-Shield
you will need. The picture to the right shows
what the TI-Shield will look like polished and

at assembly time attached to the cover.
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Preparation STEP #4: cuting a

hole in the TI-Shield and cover for the brass
ground bolt

| drilled the hole through the cover and
TI-Shield at the same time using a drill press.
A hand drill can also be used. Drill the hole
through the center of the cover and
TI-Shield. You want the hole to be slightly
larger then the brass bolt. You want the
TI-Shield to fit flush to the cover as shown in
the picture after assembly.

Preparation STEP #5brill the exit hole in the enclosure for the 12ga. ground wire

Drill the hole so the cover can close properly when the ground wire is installed. Now set the
enclosure and cover aside. Note, if you will be installing the HRSCF on two opposite sides of
a rack, you may want to drill the hole on the opposite side of the second enclosure.
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Preparation STEP #6: polishing the Parts

This can get messy. You may want to lay a plastic bag or plastic sheet under your work
area. You will need steel wool, ProGold, a few paper towels, cotton pads used for
polishing if you have some, a few Q-tips and two small sealable plastic bags. One plastic
bag is used to store the PRP Resistors and Silver Mica caps, and the other bag is used to
store the other polished parts. Here are the parts you need to polish:

* PRP Resistors and Silver Mica caps: Leads are very dirty. Do not use any chemicals, only the
steel wool to polish off the leads. Then wipe off residue using the Isopropyl Alcohol and
cotton pad or paper towel. Polish until all the residue is gone. Place the polished resistors
and caps in a plastic bag and put the bag aside.

* Now polish the brass parts using the Pro-Gold and steel wool. Brass will oxidize. The brass
parts include brass wood screws to secure the cover to the enclosure, brass bolt, brass
washer and brass nut. After polishing with steel wool and ProGold, use the cotton pads or
paper towels to buff. When done place in the other empty plastic bag.

* Polish the Audioquest spades and  copper ring used for the 12ga. copper ground wire like
you did with the brass parts. If you are going to use the Goertz silver spade, do not get the
ProGold on the part/body of the spade where it will be soldered. Or wait until after you
solder the Goertz silver spade to polish. Put the polished spades and copper ring in the
same plastic bag as the polished brass parts.

* Lastly, polish both sides of the TI-Shield like you did with the brass parts. When finished,
put the TI-Shield in the same bag as the polished brass parts, spades and copper ring.

This is the Audiogquest spade
you want to purchase. The one
on the right in the picture is how
the spade will come. The one on
the left | polished. Notice the
difference?
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Preparation STEP #7: cutting the Microsorb

If you are going to use the Microsorb to adhere the resistors and caps to the enclosure, cut
out a piece like in the picture. This is a good time to install the Microsorb into the enclosure
like in the picture.

If you do not use Microsorb, be careful not to get any type of glue or adhesive on the cap
and resistor leads during installation. | have tried using glue instead of Microsorb, the
Microsorb yielded superior sonics. | have also experimented without an enclosure, | ran into
several problems. Using the ABS plastic enclosure and Microsorb gave me the best results.
One thing that | have not tried is a wood enclosure.

BEFORE———

AFTER ————>
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Preparation STEP #8: preparing the TI-Shield Ground wire

Figure out where the HRSCF will be installed. This would be a good time to skip ahead
and study the installation section. If you are like me when | started experimenting, you may
not be sure if you will want to install an HRSCF at both ends of the speaker cable. |

started with one HRSCF at one speaker cable end, then eventually ended up installing a
HRSCF at both ends. So what | did was add a second ground wire to the same AC male
plug later on.

STEP 8-1:

What you are doing now is figuring out where the HRSCF will be installed. Then cut an
appropriate length of the 12ga. THHN copper wire to go from the installed HRSCF and
where the AC male plug will be plugged into at the AC outlet.

STEP 8-2:

Trim the yellow plastic on the ring terminal like in the
picture to allow the enclosure cover to close. | used
small wire cutters to do this.

STEP 8-3:

| do not think in this application it makes any difference what direction the 12ga. THHN wire
is run. What | mean is generally wire is drawn in the same direction as the writing on the
jacket of the wire. | did not notice any sonic difference when | changed the direction

of the wire. So select one end for the AC male plug end and the other for the copper ring
terminal. Now strip the appropriate amount of the covering off each end of the wire.

STEP 8-4:

We want maximum ground conductivity. So it is time to polish the AC male plug
external ground pin. You do not have to bother with the hot and neutral blades. Using
polishing steel wool and ProGold 100% solution or ProGold G5, gently polish the external
ground pin. When | make reference to polishing using ProGold, the ProGold is always
applied to the surface of what is being polished. Clean the mess up with a cotton pad.
Then clean and buff with a new cotton pad and more ProGold 100% solution or Progold
G5. Wipe any excess ProGold off of the ground pin with a cotton pad.

S

When finished, the ground pin should be very shiny, almost mirror-like. It will be a different
color than before it was polished, or compared to the unpolished hot and neutral blades.
The ground pin should not be wet, but will feel slippery to the touch.
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Preparation STEP #8 Continued: Preparing the TI-Shield Ground wire

STEP 8-5:

Now take apart the AC male plug. Use Isopropyl Alcohol and a Q-Tip to clean the internal
ground wire contacts. Apply Progold 100% solution or Progold G5 with a Q-Tip on the
internal ground wire contacts. Then wipe the ProGold off the internal ground wire contacts
with another dry and clean Q-Tip. This process will leave a thin protective film of ProGold on
the clean internal ground contacts. No need to bother with the hot and neutral internal
contacts.

STEP 8-6:

Use a paper towel and apply a light coat of ProGold to both bare wire ends of the 12ga.
wire before installation to prevent/retard oxidation. | have tried Contact Enhancers at this
point and have not been able to hear any sonic difference, so it is up to you if you want
to apply some now. After prepping the wire, crimp the ring terminal onto the 12ga. wire
and install the AC male plug at the other end. Only attach the 12ga. ground wire to the
ground terminal in the AC male plug!

One option at this point is to also use fiberglass cloth sleeving, carbon fiber cloth sleeving or
techflex over the 12ga. copper ground wire. It will only be for looks, | have already tried this
and | could not hear any difference vs the 12ga. wire by itself.

Another option is to experiment with different gauge or combination of different gauge
copper wire. In my experiments, thinner then 12ga. was less effective, and gave a

leaner presentation. Thicker wire gauge then 12ga. like 10 ga. produced a thicker and
darker presentation, which | noticed to mask information. | have not tried using multiple
thinner gauge wires. The ground wire used definitely affects the performance of the HRSCF,
so this is an area where further improvements are possible.

At this point, the TI-Shield ground cable is complete and ready for installation.
Keep the cable handy, we will install it next.
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Assembling the HRSCF

So far pretty easy huh? The assembly is almost as easy. The only tough part is if you
do not know how to make a good solder joint. So lets get to it...

Assembly STEP #1:The Ti-Shield Assembly

Here are the parts and tools you will need:

* The assembled 12ga. ground wire

* The pre-drilled enclosure cover

* ProGold polished TI-Shield

* Polished brass bolt, nut and washer

* Screw driver with the proper bit to snugly fit the bolt head
of the brass screw

* Needle nose pliers to assist in the tightening of the nut

From the picture you can see this is not that hard to figure
out. By the way, | have experimented with different
dampening materials between the TI-Shield and the cover.
In all attempts to dampen the TI-Shield in this way yielded
inferior sonic results. In case you want to experiment, | tried
Microsorb, EAR C1002, soft foam, cotton and cardboard.

Just slip the brass bolt through the hole and TI-Shield, place
the copper terminal ring directly on the TI-Shield, then the
washer and the nut. Tighten, but do not crank on it
because the bolt will cut into the plastic cover.

Now set this assembly aside.
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Assembly STEP #2: installing the capacitors into the enclosure

Here are the parts and tools you will need:

* Three Silver Mica 3650pf capacitors with the leads polished

* One Silver Mica 360pf capacitor with the leads polished

* One Silver Mica 36pf capacitor with the leads polished

* Needle nose pliers preferably without teeth. Used to shape the cap leads.

Study the pictures to visualize what you will be doing. You will need to cut the leads so
that after you use the needle nose pliers to shape the leads, they will look like the ones in
the pictures. After shaping the leads you may get dirt or oil from your hands on the caps.
Use a paper towel and Isopropyl Alcohol to clean off the caps and cap leads before
installing onto the Microsorb.

From left to right, the
cap values are as
follows: 3650pf, 3650pf,
3650pf, 360pf and

lastly 36pf. \

Close up of what
the leads should

look like. e
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Assembly STEP #3: installing the capacitor Jumper

Here are the parts and tools you will need:

* Silver lead wire
* Enclosure with the caps installed from Assembly STEP #2
* Needle nose pliers preferably without teeth. Used to clamp the silver wire to the cap leads.

Using steel wool, gently polish a short piece of silver wire, long enough to span across the
three 3650pf Silver Mica cap leads. Then place in the cap lead loops and clamp in place
using the needle nose pliers. Then if needed, use a Q-tip dampened with Isopropyl Alcohol
to clean off the clamped joints.

Jumper is installed

here \

Close up of what
the Jumper should

look like. \
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Assembly STEP #4: nstaliing the resistors into the enclosure

Here are the parts and tools you will need:

* Three PRP 10-ohm resistors with the leads polished

* Enclosure with the caps and jumper installed from Assembly STEP #3

* Needle nose pliers preferably without teeth. Used to clamp the cap leads to the
resistor leads.

You will need to cut the leads so that after you use the needle nose pliers to shape the
resistor leads, they will look like the ones in the pictures. After shaping the leads you may get
dirt or oil from your hands on the resistors. Use a Q-tip and Isopropyl Alcohol to clean off the
resistors and leads. Also see the closeup pictures on page #23 for further clarification. The
goal here is to make sure the cap leads are firmly clamped to the resistor leads. Install the
resistors with the writing going in the same direction as the caps.
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Assembly STEP #4 Continued: Installing the resistors into the enclosure

Closeup pictures...
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Assembly STEP #5: installing the silver lead wires

Here are the parts and tools you will need:

* Silver wire or whatever wire you want to experiment with.

* Enclosure with the caps, jumper and resistors installed from Assembly STEP #4

* Polishing steel wool

* Cotton buff pad

* Tape measure

* Needle nose pliers preferably without teeth. Used to clamp the cap leads to the
silver wire.

The wire is delicate, be careful not to bend or kink the wire. Read through all the steps
before starting!

STEP 5-1: Calculating the length of the Silver wire leads:
Confirm or decide where the HRSCF will be installed. Measure how long
the leads will need to be from the enclosure to binding post (or however you
decide to install). Add a bit of slack and add one-half inch for the spade install
and you will have the length of the leads from the edge of the enclosure.

So lets say the binding postis 10 ! from the edge of the installed HRSCF enclosure.
Measure from where the leads will exit the enclosure. Add 2 I for slack

and add one-half inch for the spade install. In this scenario the silver wire will be
extending past the enclosure 12 and one-half inch.

STEP 5-2: Polishing the Silver wire that will be inside the enclosure:
Do not cut the wire yet, leave it on its spool or however it came to you. At
this stage we want to #lightly ! polish the portion of the silver wire that will be
installed/slipped inside the enclosure. We will use the polishing steel wool
without any chemicals. Wrap the steel wool lightly around the silver wire
starting about 8 ! away from the end of the wire. Wrap the steel wool around
the wire and move the steel wool in the direction toward the end of the wire.
When you reach the end of the wire, do the whole procedure again a few
times. The key here is lightly polish with the steel wool. Also try to polish the
the entire surface of the wire. Now take the cotton pad and do the same
thing you did with the steel wool. See the picture on page 25 for further
clarification.

NOTE: Only polish in the direction toward the end of the wire. Otherwise you
will kink the wire! Don"t over do it, the objective here is to, clean, polish and
smooth the surface of the wire.
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Assembly STEP #5 Continued: installing the silver lead wires

Polish toward the end of the wire \

Hold wire
here with
other hand

STEP 5-3: Installing the positive Silver wire lead:
After you have completed STEP 5-3 for one lead, we are ready to install the wire
into the enclosure. Slip the wire (which is still not cut yet), through the lead hole on
side of the caps. This is the positive lead.

Like this /

\ 4
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Assembly STEP #5 Continued: installing the silver lead wires

STEP 5-3 Continued: Installing the positive Silver wire lead:

When you are slipping the wire through the enclosure hole and into the
enclosure, guide the wire through the semi loops on the cap leads. When
the wire is in place, use the needle nose pliers to clamp the cap leads to
hold the silver wire in place. Needle nose pliers that are smooth minimize
any scuffing or scratching of the leads and silver wire. Needle nose pliers
with teeth will scratch up the cap leads and soft silver wire. The goal here
is to make sure the wire is secured and making contact to all five caps.

At this point the positive wire is securely in place, clamped to all five caps.
We can now cut the positive lead wire. In the example in Step 5-1, the wire
would be 12 %! from the exit hole of the enclosure of the positive lead wire.
Easy enough, use the tape measure and from where the positive lead wire
is exiting the enclosure, measure 12 ¥2land then cut the silver wire.

STEP 5-4: Installing the negative Silver wire lead:
With the positive lead installed, it is time to install the negative lead. Repeat
step 5-2 for the negative lead. After you finish polishing and buffing the wire,
slip the wire through the other lead entry hole. As with the positive lead,
when you are slipping the wire through the enclosure hole and into the
enclosure, guide the wire through the semi loops on the resistor leads. When
the wire is in place, use the needle nose pliers to clamp the resistor leads to
hold the silver wire in place.

Positive lead already installed \

\ 4

Just like you did with the positive lead, use the tape measure and from where
the negative lead wire is exiting the enclosure, measure 12 *:!land then cut the
silver wire.
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Assem b|y STEP #6: soldering

Here are the parts and tools you will need:

* WBT Solder

* Enclosure with the caps, resistors and silver wire installed from Assembly STEP #5

* 30 or 40 watt Soldering Iron

* A large clamp or two heavy objects to hold the enclosure in place and still while soldering

The picture below is what your HRSCF should look like after soldering. There should

be a total of 14 solder joints. If you are familiar with soldering, this part of the project will
be easy. Unless you are going to use spades that require soldering, this will be the only
time this project requires soldering. When finished soldering, check to make sure all of the
joints are soldered and move on to Assembly STEP #7.

If you have not soldered before, you will want to practice on something else first, like

two pieces of wire simulating the joints in this project. There are many tutorials on the
internet teaching you how to solder. The joints in this project are the simplest to solder.
The WBT Solder has a very low melting point and is very easy to work with. If you do not
want to learn how to solder, have someone do it for you. It will take a person
experienced with soldering only a few minutes per HRSCF to complete.

Page 27
High Resolution Speaker Cable Filter (HRSCF) Project




Assembly STEP #7: preventing oxidation

Here are the parts and tools you will need:

* ProGold 100% solution or ProGold G5
* Enclosure with the caps, resistors and silver wire soldered in place from Assembly STEP #6
* Two Q-Tips

This is the perfect time to prevent oxidation of the cap leads, resistor leads and silver wire
inside the enclosure. | recommend using ProGold 100% solution. As a second choice |
would use ProGold G5.

* If using ProGold 100% solution: with the brush provided/attached to the cap of the
ProGold 100% solution bottle, brush the ProGold liquid
onto all cap leads, resistor leads and silver wire inside the
enclosure. Then use a Q-Tip to polish and remove the
liquid. This will leave a thin coating which will prevent
and retard oxidation.

* If using ProGold G5 spray bottle: spray the G5 liquid onto a Q-Tip and apply like with
the ProGold 100% solution instructions above.

Assembly STEP #8: polishing the leads and Installing the Teflon tubing

over the leads
Here are the parts and tools you will need:

* Appropriate size/diameter Teflon tubing

* Enclosure with the caps, resistors and silver wire soldered in place from Assembly STEP #7
* Wire cutters or pair of scissors used to cut the Teflon tubing

* ProGold 100% solution or ProGold G5

* Polishing steel wool

* Cotton polishing pads

Before installing/slipping the Teflon tubing over the wire you will need to polish the leads
similar to Assembly STEP 5-2 (see page 24 and 25). Here is the procedure:

1) Work with one lead at a time
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Assembly STEP #8 Continued: Polishing the leads and Installing the

Teflon tubing over the leads

2) Apply a light coat of ProGold 100% solution (preferred) or G5 on the wire lead outside
of the enclosure.

3) Now gently polish the lead wire with the steel wool. Using the same technique in
Assembly STEP 5-2, illustrated on page 25.

4) Wipe the wire with a clean cotton pad
5) Apply another light coat of ProGold and polish again with the cotton pad.

Repeat 1 - 5 above with the other lead. By polishing with the ProGold you will be polishing
the wire surface, cleaning the wire surface and protecting the wire surface from oxidation.

Now slip Teflon tubing over both wires. You want %! of the wire protruding from the end

of the Teflon tube to accommodate a spade or other installation.

Teflon tubing should look like this picture. With %! of
the wire protruding from the end of the Teflon tube.
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Assembly STEP #9: Marking the positive lead on the outside of the enclosure

Here are the parts and tools you will need:

* Completed enclosure from Assembly STEP #8
* Red nail polish or hobby paint

This step is simple. Look at the picture below. Carefully place a small red dot using
nail polish or hobby paint next to the positive lead. The positive lead is the lead that
is soldered to the caps. Let the paint dry before the next step...we are almost done!
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Assembly STEP #10: installing the spades to the wire leads

Here are the parts and tools you will need:

* Completed enclosure from Assembly STEP #9

* Good Crimper

* Two spades per HRSCF you are building

* Needle nose pliers preferably without teeth. Used to form/bend the lead

* Contact Enhancer such as Quick Silver Gold (optional, but recommended)

If you will be installing the HRSCF without spades, skip this step. If you will be
using spades, | recommend bending/doubling up the end of the wire before inserting
into the spade for crimping. By doubling up the wire, the spade will crimp more
securely. Obviously if you will be using a Contact Enhancer, you will want to apply
the Contact Enhancer before inserting the wire into the spade for crimping.

Assembly STEP #11: completing the HRSCF assembly

Here are the parts and tools you will need:

* Completed enclosure from Assembly STEP #10

* Completed TI-Shield assembly from Assembly STEP #1

* One cotton pad 1.5! x 2!

* Four brass wood cover screws that you polished up earlier in Preparation STEP #6
* 1.51 x 2! piece of thin cardboard (optional, but recommended)

* Screw driver with the proper bit to fit the brass wood cover screws

* Continuity tester - for the super cautious

This is it folks. This is when you will complete the HRSCF assembly! | have noticed that

the HRSCEF is very sensitive to what is inside the enclosure. The cotton pad and thin

piece of cardboard are used to ensure that the TI-Shield never comes in contact with the
rest of the filter"s internal parts. | have found that cotton is the most neutral material when

so close to and touching the internal parts of the filter.

Place the cotton pad on top of the filter"s internal parts (see picture on page 32). Then
place a thin piece of cardboard on top of the cotton pad. Then place the TI-Shield

Assembly/cover in place. Now install the four brass screws. Be careful not to over tighten

SCrews.
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Assembly STEP #11 Continued: Completing the HRSCF assembly

If you have a continuity tester, test to make sure the ground bolt does not have
continuity with either the positive or negative lead. This is highly unlikely, especially
if you used the cotton pad and thin piece of cardboard as | recommended. If there
is continuity from the ground bolt to either wire lead, take the cover off and inspect
to see what part of the filter"s internal electronics is touching the TI-Shield.

We are ready to install the HRSCF!
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Installing the HRSCF filter

After experimenting with different installation options, the following is what | recommend.
Unless you are soldering the positive and negative wire leads at installation, | highly
recommend using Quick Silver Gold Contact Enhancer. | have found the Quick Silver Gold
to be a nice tweak and sonic upgrade. | have also found that installing a HRSCF at

both ends of the speaker cable to yield superior results then just at the speaker end. The
sonic benefit when adding a second filter at the amplifier end is not doubled, but is well
worth the expense and effort in my humble opinion. When installing the HRSCF leads, the
positive lead goes to positive and the negative lead goes to negative.

As of this writing, | have not tried installing a HRSCF at each driver of a speaker system.
When | have more time, | do plan to experiment with filtering individual drivers.

NOTE: | have not run into an amplifier that has exhibited problems because a HRSCF is
installed. As a precaution, | do recommend monitoring your amplifiers after installing
a HRSCF. Just check by touch to monitor if the amplifier gets excessively warm
or hotter then normal. If the amplifier does get excessively warm or hotter then normal,
the amplifier is oscillating and | recommend discontinuing the use of the HRSCF.

Binding Post installation using spades

Install the HRSCF spades
#between ! the binding post
nut and speaker cable
spades.
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Binding Post installation using bare leads

| do not recommend that bare leads be used instead of spades, when spades can
be used. When spades can be used vs bare leads, using spades in my experience
sonically performs better.

With some binding posts, when banana plugs are used, it is not possible to install spades.
When this is the case or when there simply is not the room to install a spade, like the
picture below, use bare leads. In the picture below the leads are installed into

the binding post hole that is intended for the bare wire from speaker cable leads. The
HRSCF enclosure pictured is secured in place and damped with 3mm thick Microsorb.
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Bare lead installation wired directly to the speaker
cable leads

If you look at the picture carefully, you can see that the HRSCF leads are wired
directly to the speaker cable leads. So far | have found this type of installation to

yield the best performance.
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Bi-wire installation and mounting on a flat surface

For Bi-wire installations you will need two filters, like you see in the picture. The
HRSCF enclosure is secured in place and damped with 3mm thick Microsorb.

If you do use Microsorb as | did, clean the surface and bottom of the HRSCF
enclosure before applying the Microsorb. The Microsorb sticks extremely well to flat

clean surfaces.

Hopefully you have enjoyed this project and the sonic benifits of the HRSCF! Please feel free
to email me with any comments or suggestions to improve the HRSCF. | can be reached at:

simba00000@hotmail.com

Take care,

Christopher da Costa
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