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Introduction

Waxing at the World Cup level is a very specifidaxact science. It is also very secretive. Natid@eams have enjoyed enormous success with Toko,
but naturally expect us to be close-lipped abosiitis not to lose their advantage. This doessttmean regarding what brand is being used, bt mo
importantly, what waxes they are using where andnwh~or this reason, we don’t talk much about vghasing what internationally. We can tell you
though that virtually every national team uses Toktany national teams are involved in the develepnhprocess of the waxes as they are first
introduced on the World Cup level before they hé tetail shelves. If our waxes are popular améatipnal teams and successful like they were during
the 2007/8 season, we can be very confident iaselg them to the retail market.

This is Toko’s last step in evaluating new produdfghey are readily accepted by National teaohtécians and used in big events, then they firgeity
the green light to become mass produced and berstié retail storesToko does not have “race stock wax”. The productased on the World

Cup are identical to those sold in the shops, exdejor the occasional test product that, if really @od, will hit the shops the following year. This
has always been Toko’s procedure.

When Jakob Tobler founded Toko in 1916, he had ap af imagining what a rapid development lay aheaski sport. The tricks and secrets of
waxing - together with expert knowledge - over aqukof many years of research and development iftedrthe creation of a wide range of Toko
products. For decades, the users of the Tokactinéd depend on the latest experiences from priofiealsracing continuously being applied in the
development of Toko products. What happens irirthge range between snow and ski today is a reBesarbject for entire scientific institutions. The
conversion of this knowledge to speed, gliding amtpfand care for ski bases is Toko's very spexipertise.

Toko Innovation

Toko has been setting the Ski Wax and Tool worldirenthe past 20 years. Toko has quietly piongergually all of the recent wax technology
breakthroughs and innovations that have occurreeident history. Some examples of this includefaliewing: Toko was the first to develop a hand
structure tool that allows the waxer to apply afsetfstructure which channels the water off the sifithe ski -Toko Structurite. Toko was the first
company to develop and offer a fluorocarbon in biflem (Streamline). This product line is carriem by theJetStream Blocwaxes. Toko is still the
only company to offer a Copper Brush. Treko Copper Brushis far softer than any other metal brush on theketayielding fewer (or no) hairs
raised as a result of brushing, but is still aggikesenough to get the job requiring a metal bdwste properly.Toko GelCleanwas the first product of
its kind. Other companies have been scramblirgppy it, but it still sets the standard. Thako Groove Pinis an innovative and successful product
designed specifically to aid the waxer in remowivax from the groove and edges of the ski. Agaiheocompanies are attempting to knock it off, but
the Toko product is still leading the industry. Kbavas the first company to recognize that Fluded&kick waxes were NOT the way to go. Five years
ago, Toko introduced th@arbon Grip line which brought general ridicule from other wax camjgs representatives. Now, virtually every conypan
has followed Toko’s lead and dropped Fluorinatexk kiaxes. Toko developed the first fluorinated glide waxesThis tradition continues with the
Dibloc HF and LF product lines. Toko was the fietnpany to develop an iron specifically for thegmse of waxing skis. This concept has been
greatly built on and th&oko T8 Wax Iron is the newest Toko offering. TH®ko Scraper Sharpenerwas the first hand tool developed to sharpen
scrapers. It has since then been anatomicallyeshapd been made more affordabl@ko HF and LF Molybdenum is an industry changing product.
This product is used as a base layer by the whitéeski world virtually every time a pair of skis glide waxed for a race. Toko Molybdenum is dymp
a great base layer that increases the durabiliyhatever gets put on top of it. It also improttes properties of the ski base. Our competitoveha
been saying for years that Molybdenum and Graghaehe same, or even that Graphite is better. ,I8owars after Toko’s introduction of
Molybdenum glide waxes, our biggest competitorscaming out with some new exciting breakthroughsiydenum glide waxésOther companies
have Molybdenum products, but after years of talkig Toko and Moly down, they have chosen not to ushé¢ name Molybdenum in describing
their product. “A top secret new lubricant” sounds much better and does not give us credit for theiproduct. Toko HF Pastemakes skiing far
more fun for the working (time challenged) skieranltkes to ski on fast skis, but doesn’t want tiket¢ghe time to wax them before every ski. HF Paste
also is a great product for junior and youth pragmaches who wax dozens of skis before a rads.affordable, easy and quick to put on, and
performs extremely well. This is a unique prodiacthe industry that is bound to be copied sooitiaseing very well receivedRed Creek Roto
Brushes(distributed under the Toko name) were THE RotasBrPioneers and are still being used by some 33Be &orld Cup and Olympic field.
Red Creek uses the best materials and tests thisisnew possible products enthusiastically egegson. Red Creek invented Roto Brushes and
continues to set the standard. From our experjfrude Plexiscrapersare made from a denser plexiglass than our cotopefind hold a sharp edge
for a relatively long time. Th&oko Thermo Bagis a widely used product on the World Cup. At 2082 Olympic Games, many teams had their own
bags and many skis were brought to Toko by Nati®ealm technicians for Thermo Bag treatment thetriigfore events.

Outside of innovative products, new raw materiaig] fast, durable, well performing waxes, Toko &las greatly influenced the industry with its idea
of what a wax line should consist of. The Carbaip®ax line consists of a base wax plus 7 tempee&tnow specific hard waxes and a base Klister
and 4 temperature/snow specific klisteThis simplicity requires not only less investment o the users end, but also allows the user to become
extremely familiar with each wax and its attributes The glide wax line has similar strengths: Sy&dime consists of 3 waxes, LF consists of 4
waxes, and HF consists of 4 waxes (including LF\Moid HF Moly). To be a Toko waxer requires lesestment and allows the waxer to be far more
familiar with each product. Of course waxes card(should) be mixed which is easily done. Theeetan Fluorocarbon products each available in
block or powder form (JetStream High Speed andtd® High Speed Moly). Toko HelX is available/farm and Cold formulations. Not only does
a Toko waxer save money and understand the lirierpbut he will also be using a product that igaigly the wax of choice on the World Cup and

elite North American racing scenes.

The concept of a fast ski

What makes for a fast ski? This is an age oldtipreand there ARE answers to it. Start with thepe of the ski itself (height of the camber, sgffs
of the camber in relation to the tips and taitjedlly, a fast ski would properly share the loathefskier's weight over most of the surface area
(especially not forcing the front third of the @kio the snow, but allowing it to run OVER the snpat the same time, remaining stiff enough not to
hyperextend when a skater pushes off (causingutrelgr foot) or retaining enough camber so wherassat skier glides, the wax pocket is not in
contact with the snow. Secondly a fast ski wilda running surface that is hair free and thatehstsucture and base material appropriate fostiogv
conditions. Finally, the base has been preparddtive appropriate wax. So, outside of the sléct@n, the deciding factors are base materiak bas
structure, and wax.

Base Material



This is a subject that is rarely talked about beeagenerally people have very little choice ashatbases they have available to them. Most elite
racers today use a graphite base in all conditidiie main advantage of graphite bases over tramsipia that they are good electrical conductoriivh
reduce electrostatic charging caused by frictiomvben the running surface and the snow. Thispeaally advantageous in dirty snow where dirt
absolutely clings to the ski base because of ghdiercing static. One thing that isn't known to yngkiers is that transparent bases (on racing skis
usually a 6000 transparent base) are superiorl@ast one snow condition. In very wet new (cleamw, where the snow is glazed or is saturateld wit
water (making the snow gray or shiny), a transpdrase is generally faster than a graphite babe. trRnsparent based skis are usually faster iry eve
way - having a higher terminal velocity as wellhasing a lower breakaway speed (read about thes®.larou will find these conditions when it snows
and then the sun comes out (or rains afterwarasyirtually all other conditions, a graphite basat least as fast. (There are many types ohifeap
bases being used by ski manufacturers involvinigmift densities and containing different ratiosnaterials, but this isn't something that needseto
discussed).

Base Structure

This is a rapidly developing area of our knowledfi@shat makes skis fast. The addition of stonatinig has allowed us to make patterns in our skis
that were never possible before. Stonegrinding allews us to make a more precise finish (and fnedr if done correctly) that we can test, dupbcat
and improve on leading to even better finishesa person takes into account all of the Nordicaergiof the world there are virtually 1000 different
stonegrind patters that "work" well, so the diseussvill have to stay generalized.

For very cold (snow temp 0 degrees F and coldeat)day snow, a ski should have literally no struetuirhe base must be completely hair free and
should be as glassy smooth as you can make itt dalse old cadre say skis need to be sandedramdrhetal scraped and then waxed and scraped and
waxed and scraped. Generally, this is worse thatextreme cold” stonegrind. Stonegrinders caraghazing things and can get the ski close to this
state while keeping the surface of the base filen ski on and wax the skis and before too ldmgy'll be ideal “cold” skis. Ideally a ski racethw

lives in a region that can get extremely cold stidwdve a pair of skidedicated to extreme cold conditions

For "normal" skiing conditions (snow temperaturedEgrees F to 29 F untransformed snow), an allnarstonegrind will perform well. This is a
medium grind that has very little depth to it. g8 a finish that some Universal or Cold skis cavith and can be versatile. A skier with only are
two pair of skis should have a universal structureheir skis.

In new fallen snow (or falling snow) around freagia new snow grind is effective. Generally thigad looks like the all around finish, but slightly
deeper and with narrower angles in the grind.

In most types of corn snow or machined man-made/sadinear pattern works very well. This is aglgrfound grind that resembles a medium rill, but
unlike a rill, which is pressed in, this structisesut in, which provides a cleaner, longer lastergd more precise finish. This finish also wonled|
(along with the new fallen snow grind) in wet newow (untransformed as in transparent base condjtion

In very wet transformed snow, an effective typgrfid is offset such that there is a substructditsnes every half inch or so angling diagonally thfe
ski. This is an effective way of reducing suctiorhis stonegrind works best in transformed snéwserious racer should have a pair of skis deditat
to these conditions with this finish. This is wiastommonly referred to as a "wet grind". Thishis grind that Wet snow skis come from the factory
with. A “cross hatch” grind that looks like an aggsive Universal grind is also generally an exeglbll around wet snow grind.

Humidity and snow crystal shape play as big aimlgetermining an ideal structure as snow tempegatiihe more round the crystals and the higher the
moisture content of the snow, the more coarse tiinel gan be. When the snow is still powdery, ibétter to be on the fine side. The more the snow
has been machined, the more aggressive the seudarbe as well. In dirty snow, it is also impattto err on the fine side as dirt will accumuiate

the structure making the structure less effectinegning that in wet snow the skis will be slow tlusuction) in addition to slowing the skis froneth
friction caused between the dirt and the snow.réfely wet new snow is the condition where massikgcture is most necessary. In these conditions,
there are no commonly used stonegrinds that ageeffective. The best solution is a 2+ mm rill.

Stonegrinding is only as effective as you let it Géere are racers out there who have 8 pairiefugikh the same structure on them. We see them
waxing and testing their skis like crazy beforergggpresumably with the appropriate structurelierconditions). What happens at the next event
where the conditions are very different, requirindifferent base structure? Usually these racei® tscrape or rill their skis in an effort to rinimze

their compromise. What they are actually doinguising their skis (their bases are generally haing wavy) and making them slow in most conditions.
The real answer is specialization. A serious rabeuld have skis with a cold grind, a wet grininaar grind, and two with an all around grindnege
don't have to be all new skis; if good skis aras#d when the conditions are marginal, they wiltdhg for years. Specializing skis simplifies tpénas
testing so many pair of skis before each race vientiecessary. This means a pair of skis withpgimal structure for the day's conditions will alyga

be available.This method also makes it far easier for people whivavel to events as each ski should be waxed wighwax that matches its grind.
This way all conditions are covered no matter whathe weather does. (If the conditions are "normal”, the cold skisldhe wet corn snow skis stay

in the bag - they shouldn't even be tested aswleyt be good). If a person can specialize liks, itmetal scrapers and rillers don't need to bd.use

When selecting a grind from a service provider, scdtrwith them as to in what conditions their gsrgb well in. One very common mistake is not to
take professional counsel regarding what grind tkepmmend for your area, especially if you trisnt to do the job in the first place.

Stonegrinding is a superior alternative to rilling/hen skis are rilled, the structure is presséaltine base as compared to stonegrinding where the
structure is cut cleanly into the base. If a gtrieeis pressed into the base, the base surfateatiirally return to its original form before ttang.

With stonegrinding, the structure lasts far longethe structure is the base’s natural form. iRjlalso makes for uneven wavy bases over time and
eventually leads to slow skis. In comparison long, the Toko Structurite Tool is far gentler the bases than a rill and will not damage the base
time. That said, the Toko Structurite and a SwilleRare both essential tools in providing handicture. See theww.TokoUS.comwebsite (info
center) for specific recommendations regarding heingtture versus snow conditions.

Wax
Waxing isn't so difficult if the basic concepts arederstood. When it comes to kick and glide wgxthere are two things that have to be considered:
the snow characteristics (and forecast) as wehi@gharacteristics of the waxes that are availaBlperson has to simply match them up.



Glide Waxes
The different racing glide wax categories includegffins, synthetic waxes/hardeners, molybdenungi@phite) waxes, fluorinated waxes, and
fluorocarbons. Each has its special propertieshvbifer advantages in certain conditions and digathges in other conditions.

Paraffins (System3 Waxes) are the waxes of the glibdays which resembled candle wax., excepterBiue range where they are hard and brittle.
Paraffins generally are utility waxes by themselaed are good for base cleaning, saturating baseswax, storage and travel waxing, and preserving
the ski bases during training. Pure paraffinsraife performance edge over the other waxes in thepective category strengths.

X-Cold is a synthetic wax or hardener and is usifitivo ways. X-Cold can harden the ski base n@kifast in extreme cold snow and can be mixed
with other waxes to make them faster in colder snomore durable. Synthetic waxes are also usefoleventing the ski base from oxidizing, which
happens especially fast when conditions are calda@nasive.X-Cold is also very effective when mixed with the bloc waxes as it makes them
more durable and makes the skis “break away” easiein dry powder snow (Rockies) this is a very common combination.

Dibloc LF Blue is a very hard wax. It is amcellent base wax for X-Cold as well as an excedtdinal layer in very cold snow.

Dibloc LF Molybdenum is an excellent base wax et enhance the properties of a graphite base.gttod at repelling dirt and preventing statiddbui
up. Molybdenum is a sort of new generation Gragpttiait has similar characteristics, but is evenenagivantageous as it's structuralionger due to its
flexibility - this means whatever you put on topitofvill be more durable Dibloc LF Molybdenum should be used as a base layerax in all
conditions below freezing Above freezing, Dibloc HF Molybdenum is an ekeet base wax.

- Graphite/Molybdenum disulfide

Graphite and molybdenum disulfide are solid lubricants with a layered structure. These
crystalline structures are singled out as strong bonding forces, which are formed into two
dimensions (so called ,main valence’). These ,main valences" are responsible for the
formation of layers. The ,secondary valences* which are active in-between the layers are
very weak and this leads to an easy displacement of the layers (see figure 1).

figure 1
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crystal structure of graphite crystal structure of molybdenum disulfide
(® Mo-Atom, o S-Atom)

Because the bonding forces between layers (secondary valences) in the case of graphite,
are moderate, the shifting of layers among one another, occurs easily (lubricating effect).
In the case of molybdenum disulphide there is a very strong bonding between the
molybdenum-sulphur atoms which leads to a very high solidity of layers. At the same time
there is a weak bonding between each sulphur layer which still enables easy shifting of the
layers, even more so than in the case of graphite. In comparison, the molybdenum
disulphide has better lubricating characteristics

The Dibloc HF waxes are optimally fluorinated facch temperature range. These are also your moshoaly used racing waxes. These are paraffin
based waxes with fluorine added to them which mékes both water and dirt repellent and an excebese for JetStreanit is important to note

that the fluorinated wax with the most fluorine init is NOT necessarily the fastest. The optimal ammt of fluorine needed varies according to
snow crystal shape and the water content of the smo Generally, as it gets warmer, more fluorinegeded, which is why Dibloc HF Yellow has
more fluorine in it than Dibloc HF Red and HF Blue.

A Fluorinated wax (sometimes incorrectly referreds a Fluoro) is actually a Hydrocarbon with Fimerin it. It is a hybrid between a Fluorocarbon
and a Hydrocarbon. On the left you can see thedtyadbon and on the right the Fluorocarbon ancherbbttom is the Fluorinated wax.
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There is some confusion regarding Fluorinated wa8mme companies use “bad quality” fluorinated egfdefined by their make-up) and then tout
their waxes as having “more fluorine than Toko threos”. This is simply unfair representation ofwtachnology and is designed to trick skiers into
buying an inferior product. Below you can seertake-ups of “good” and “bad” fluorinated wax molkxss Toko uses fluorinated hydrocarbon
molecules that contain a high amount of Fluorifyen on top) which are far more potent than theemuae shown here with less Fluorine (shown on
bottom). When people talk about “percent Fluorotheir waxes, they are most certainly “sellinggithwax rather than letting performance talk for
itself. They are likely peddling the bottom typdaw-Fluorine containing fluorinated hydrocarbomlecule.
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One unbelievable Toko wax is the HF Paste waxs Fhiff really works, although at this point, hti# sot been used in a World Cup or National
Championship caliber race. The HF Paste shoukdliiged onto a clean ski and then it shdaddyuickly wiped off and buffed with base texnot a
Thermo Pad!) until shiny.. The only way to trulypseciate the HF Paste is to try it as it worksbeter than could be believed in almost any caoralit
This would be a miracle product for junior and yoabaches, especially at the low price. Ther@isomparable product on the market at all to Toko
HF Paste wax. Thieestcondition for HF Paste seemstie skied-inpowder snow that is around 15 F Do NOT let this product sit and gel up, it

will only make it slow.

JetStream and HelX
JetStream and HelX both come in blue, red, an@welbrmulations. A good general rule in using thesxes is to use the blue JetStream or HelX
when waxing with a blue glide wax. Use red witt emd yellow with yellow. The waxes can also bgedivery effectively for in between conditions.

In past years, JetStream and HelX were compleiéfsreint waxes using unique technologies. Now Hiel¥asically JetStream in liquid form. The
waxes test very similarly in any condition. Thesioadifference is ease and speed of applicatiordanability (see two paragraphs below).

JetStream comes in Block or Powder form. HelXlisjaid. The application method generally refleatsich form of the wax that will be used. If
rubbing and corking or rubbing and rotocorking, liest form to use is JetStream bloc. If ironihgs easiest to use JetStream Powder. The quickest
and easiest is to use the HelX and spray the wabebit dry completely (ideally in a warm roomjdapolish.

In terms of durability, ironing is the most durahietocorking the second most, spraying and paigshie third most, and rubbing and polishing/cogkin
the least. Durability depends greatly on the conl — how abrasive and dirty the snow is.

First the basics on Fluorocarbons: they are vedydphobic and dirt resistant. Basically the moeter and/or dirt in the snow, the better they will
perform in general. Many people think that alldflucarbons are the same as they are pure 100%oEarbon. This is not at all true. There are
different size molecules which alter the waxes props as well as different raw materials manufi@ctiwhich has an effect on the end product. They
can be tailored to perform better in different citinds as well (more moisture, cold, dirt, etch short, Fluorocarbons are much like regular wathat
some perform better than others and in different@@mns. The blue, red, and yellow JetStream petgluse very different raw materials. They
actually have different molecular weights. Theteamers that the three JetStreams come in (the @anahly) are the same size, but there are differen
amounts of wax in them. JetStream comes by wengtityol.ume as the molecular weights are diffe(dribk a box of Grapenuts versus a box of
Raisin Bran).

There are different recommendexthods for applying JetStream: ironing and “cold” application. Faming, apply the JetStream to the ski. Iron
once very slowly (about 20 seconds tip to tailhwiit going back at all with the iron on at aroul@B or 150C (depends on the wax). Put enough
JetStream on the ski to protect the base fromdne ibon. Wait some 20 minutes for the wax to cletey cool and brush out with a nylon or nylon
polishing brush (fluorocarbon brush only). Thetigfo Thenlightly rub on some more JetStream and polish. This nfakesfaster finish.

Cold application is as follows: rub the JetStreamand cork it aggressively into the base with &tl&ork (synthetic). Take a dedicated horsehair o
nylon polishing fluorocarbon brush and work theSiietam into the base (don’t brush it OFF the gkiifto the ski base). After this is completed,
polish the base. Thdightly rub on more JetStream and just polish it w@he very important point about applying JetStreamis that before
JetStream is applied, the wax that is under it neesito be brushed out very well.This is even more important when rubbing it amshing it in, and
polishing it because the Horsehair or Polishinghriat is used to brush the JetStream into thew#isbring up paraffin and mix it with the Jet&am
if the ski is not completely brushed out. Thislwikke the JetStream less effective and will alsm gp the Thermo Pad when polishing. This works
very well for short races.

Probably the best overall application method fqulgipg JetStream is to rotocork it. Rub a thickdaof JetStream on the ski. Orient the rotocaidhs
that it wants to run backwards (towards you) ortheoway to look at it is so that it pushes the wawn the ski towards the tail. Then give it sayas,
push down pretty hard, and move the rotocork sbhahtakes about 6 seconds to travel from tip to fEtie amount of “gas” to give depends on thd.dril
Less powerful drills (less torque) seem to do agjab as the friction can be easily controlledinipulating the pressure and speed at which the
rotocork is moved.The combination of the speed and the pressure (bottown and forward) should have an effect of leavingn iridescent or
oily-looking film on the base This is a sign that the job was done propeTligen brush the wax out with a polishing brush aoiésp with a pad.



Mixing the JetStreams is very effective when cdodi are changing or in between.

There are two main methodsayplying HelX. The first is to prepare the base by cleaningth the yellow side of the Dual Pad, and thenprag
HelX on so theentire base is wet Then let dry for around 30 minutes (or overnjghtthis works best inside in a warm place. Thelisp the base well
with the white side of the Dual Pad. If dried pedp, this application is as fast and as durablargsother.

The second method is quicker asah also be done last-minute outsideSpray the HelX so the entire base is wet. Rmtothe base until the base is
shiny and polished looking (don’t worry about theaye). Then brush out with a Nylon Polishing Bruand then polish with Thermo Pad or Dual Pad.
This method tests identically to the above mettmospieed and durability, but takes less time. Rwtaeg in this method should be done with vétye
pressure.

Before applying HelX, make sure that the underlyingayers of wax (HF, Moly, etc) have been scraped drbrushed out properly.

After waxing with HelX, the ski should be treates like after waxing with JetStream (brush outlwéth Copper Brush, then wax with System3,
scrape and brush out well with Copper Brush, themMoly, then HF of the day, then HelX again.). Wave done a tremendous amount of testing here
and this is adequate post-HelX treatment.

Snow conditions

Extreme cold new snow (snow temp at less thanig &3ually very dry and abrasive. The crystalseateemely sharp. To skis, these are the most
"extreme" conditions. Skiing on cold new snow cbhé likened to skiing on broken glasghe only real factor slowing the skis down is the

dragging of the sharp pointy crystals on the ski bse. The solution is to make the base as hard asspible (About the only thing that slides on
broken glass is glass as it is so hard the brokess gloesn't stick into it). This is where X-Ca@do valuable. Another thing to consider wheningx

for a race in extreme cold new snow is what the skire waxed with the last few times. If a warmak was used, then this needs to be taken into
consideration as the base will be softer tharciflder wax was used. The longer the race is, thre fayers of cold wax need to be applied as emgir |
makes the base harder and more durable. If treedidn't get enough layers then it will oxidize dwdak down during the race and become slow.
System 3 Blue, followed by Dibloc LF Molybdenumliéaved by Dibloc LF Blue, followed by X-Cold is aptimal combination. After waxing, the
skis should be scraped well with a sharp scrapgbamshed out well first with a nylon brush andrtieéth a horsehair brush to get every bit of walk of
of the surface of the base as it would only scapthe sharp snow and slow the skis down. A Coppgsh can also be used to remove the first part of
the wax out, followed by Nylon, then HorsehairtSieeam should not be used in these conditionsthar very good combination is the same first two
layers followed by a mixture of Dibloc LF and HFuBlor Dibloc HF Blue mixed with XCold Powder 1:1.

When examining cold new snow conditions, the mosnportant element to consider is at what temperaturehe snow fell and what the moisture
content of the new falling snow was.The warmer and wetter the snow fell, the moreeggive, sharper, and abrasive the snow will bthelsnow
fell in below O F temperatures, it will be extresndry and not sharpln this unusual condition, HelX or JetStream Blue @er LF/HF Blue mix over
LF Molybdenum is the answer. JetStream Blue breaks away very easily and ifyrtzat in very cold snow — like nothing out there.

Cold old snow conditions should be treated sinidacold new snow conditions except that the crgsaaén't quite as sharp and the moisture content is
probably a little higher. A racer could probabgedibloc HF Blue depending on humidity and snow temperature. Téener and more moist it is,

the more fluorine can be used. As a final lay&lX or JetStream Blueis generally slightlyaster than straight HF Blue in these conditions. If there
is any dirt, JetStream Blue is surely the wax efday.

The most common conditions seem to be either nevidonntransformed snow with snow temperatures éetw20 and 30 degrees F. The main
consideration in these conditions as to what waxseis how slippery the wax is on the snow. T strange concept, but is the main factor iseghe
types of conditions. HelX Cold or JetStream isatbent in this situation as are the HF Dibloc wawdsch makes selection simple. In this temperature
range and in humidity under 40%, X-Cold should jmén&led over the Dibloc HF wax or one wax colotdar should be mixed in. Then heat them in
together, brush, and polishin more humid conditions, Dibloc HF wax should be slected according to snow temperature and HelX oretStream
should be applied afterwards. In newer snow JetSéram should be rubbed in and polishedather than ironed. Dibloc LF Molybdenum is an
excellent underlying base wax for the Dibloc HF esas usual.

In new fallen wet snow to new saturated snow tigechiallenge is repelling water so suction doesmt she skis down Dibloc HF Yellow is the
optimal wax followed by JetStream or HelX Yellow. It is a very wet day when Dibloc HF Yellow is ds&lone (of course followed by HelX). More
commonly Dibloc HF Red and HF Yellow should be niixén very wet new snow that is not glazing, vaggressive structure is needed.

In clean to cleanisborn snow from snow temperatures 20 to 32 degreeseRagpropriat®ibloc HF wax should be chosen followed by HelX or
JetStream ironed and polished in or HelX

In dirty snow, the primary concern is keeping the kis clean Once skis become dirty, they will be slow in @oydition, especially wet snow when
the most dirt is usually found. In these condiiotihe recommendation is to wax with LF Molybden@vet dirty snow) or LF Blue (cold dirty snow)
followed by HF Molybdenum (wet dirty snow) or LF Mbdenum (cold dirty snow) followed by JetStreaomied in, brushed out, and polished,
followed by JetStream lightly rubbed on and polisial dirty snow conditions). If a structure clgaris necessary (rilling or Structurite), it shobkl
applied directly before the JetStream is put oit stays sharp and clean. In the case of very diotd powder snow, XCold, HF Blue, or LF Blue can
be mixed with LF Molybdenum to keep the skis claad fast.

Kick Waxes

Toko was the first company to abandon Fluorinaiek Wax, 3 years before the other companies. Simee, the others have followed because the Toko
kick waxes simply performed so well in such widaditions. Carbon offers advantages over fluorine in that thdramework of the molecular

structure is far tighter and doesn't allow any roomfor snow crystals to get inside causing icing ohe wax. This allows Carbon waxes to be used

in a wider variety of snow conditions which is veryimportant for days with changing conditions or when there are different conditions in

different areas of a race course.Carbon waxes are easy to work and offer very dgacdng and gliding relationships as well. Therk@an waxes are
available as both hard wax and klister.



Carbon Grip Wax - Generation

General characteristics: - very easy handling
- smooth polishing of layers
very good grip and glide
no icing!

Why carbon ?

Our goal was to achieve a very strong structure in the grip material, but
nevertheless with very good gliding properties.

In using new synthetic hydrocarbon compounds (waxes, resins etc.) we

obtained a dense structure with the above mentioned characteristics. Especially the
property of no icing of the carbon grip layers can be explained with the

following mode! conception:

Dibloc Grip Wax :

structure frame

gliding materiat

structure frame

gliding materiat

Looking at thg model of Carbon Grip Wax, you can clearly see, that a snow crystal has a
much harder time to penetrate into the structure, as the structure frame of the material
itself is much more condensed, than in the case of the Dibloc Grip wax model. Because

snow crystals will penetrate only slightly into the layer of wax of Carbon Grip Waxes, there
will be no icing of the layers

The concept of waxing for classic skiing is suct fldeally when the skier is in the glide phase,kitk wax isn't touching the snow (causing thetski
drag). During the kick phase, the wax pocket sthdwal fully depressed so snow crystals embed theewsel the kick wax allowing for kick. These are
ideal classic conditions that should be strived #accomplishing this scenario is dependent orsttie having the proper relationship in camber # th
skier’s weight and fitness (and technique).

The hard waxes and klisters can be applied acaptdithe Toko snow temperature/type chart (useoavshermometer). This is straightforward
business. Kick wax should be applied in many layearp to 4 depending on conditions and the siinatiThis makes the wax more durable as well as
allowing the waxer to keep the finish smooth. bmaaive conditions, a base wax should be corkéaoed in.

A special wax is the Carbon Silver as it is unigneong kick waxes. Toko Carbon Silver can be ascéffe wax in the most difficult ski waxing
conditions of all (commonly found at on-snow demeg)en it is snowing around 32 degrees F. Mostesage up at these temperatures and don't kick
or glide, but the Carbon Silver sometimes stillfpens quite well. It also works in conditions whesoft wet corn snow is covered by new fallen wet
snow. Carbon Gripwax Silver should be experimemiid a great deal as it is so versatile. It caenebe mixed with.Carbon Gripwax Silver should

be applied much like Klister in that it should notbe rubbed on, but rather dabbed on and then smoothitout. When applied thinly, the Silver is
very resistant to icing.

One other Silver Hardwax/Klister combination tha ave had success with is to cover our warmetekiigMultiviola or Orange) with Silver
Hardwax. This is not an easy application. Thst&l needs to be cooled, and the silver gets dipp#o the klister such that it stays on the serfac
which speeds up the klister and keeps it from icifigis combination is especially great in wet cenow that has been covered by powder around 32 F.

In “haries” conditions (32F and snowing where noghkicks or something kicks then ices up), thernis wax combination that can sometimes work
very well. Apply Silver Klister to the ski. Letcool. Then rub Carbon Gripwax Yellow over it asatk aggressively. Apply the Yellow again and
again cork aggressively. What is on the skis ghtndk like a mess. It should also seem kind ot®el sort of like if the Silver Klister and Yellow
Gripwax were reacting to one another. Try it dutan be really excellent with a wide range esalécaround 32F and snowing. Straight Silver Kdist
also can work well in these conditions if thinge anowing but very wet.

Some techniques specific to kick waxing includeetiyg, ironing, covering klister with hard wax, amiking waxes. Layering a colder wax over softer
wax is effective in loose snow to allow for bett@k because it allows the snow crystals to petetize kick wax easier (for better grip) at the sam
time the softer kick wax isn't going to drag as ¢baditions are not abrasive and the softer waoiered with a colder wax.

In long classic races where the temperatures ang go warm up in later parts of the race, a warstdter wax (that ought to work late in the race)
ought to be covered by a harder wax (that oughioid in the beginning of the race). During theesate softer wax will become exposed. In such
scenarios, it is important to ski carefully on tmvnhills so the soft wax isn't exposed to earlywsbed off completely as it will not be as durade
the hard waxes in the early colder conditions.

Generally speaking, when a skier wants good kick ahfast skis throughout a whole ski session, the wagpocket should be sanded (150 grit in
klister conditions and 180 grit in hard wax conditons). Then either Carbon Basewax Green or Green Iter should be ironed in and corked
such that a thin smooth layer remains. After thidayer cools, the appropriate wax can be added. the waxes are added outside on-site, and it is



cold out, it is important to warm the green (espeailly in klister conditions) enough to make it slighly tacky. This will enable the new wax to
adhere to the green. Otherwise the final layer wilwear off quickly and the Base Green Klister willbe left by itself.

Klister can also be covered by hard wax effectivelgonditions where there is ice covered by &lppwder. Before applying the hard wax, the &list
must be allowed to cool. When corking the hard,wa& cork should be kept moving in a light fashéord the klister should not be “corked”. The
corking should be superficial. The most commomade in covering Klister is Viola covered by ablor red. The klister has to completely cool first
before applying the hard wax. Mixing waxes is gatig a technique used with klisters. Sometimesatks well to combine two waxes for "in between
temperatures”. Silver Klister is also often tim&ged with universal (Multivoila) or Orange. Whapplying Klister, it is important to cover the whol
width of the base (except for the groove of courd&hen mixing klisters, the easiest way is to mstkipes of klister covering the distance from the
groove in the middle of the ski to the edges orhesgae. Mixing can be accomplished by alternatirgklisters used in the stripes. The wax should
then be heated by a torch and smoothened out.

Regarding the klisters, a waxer should pretty ngeloff the wax chart when selecting Viola, Multidpand Orange. Then Silver Klister can be added,
especially to the Multiviola and Orange klisterpéeeding on need. A little Silver goes a long wag ahould be used sparingly. Silver generally does
not glide as well as Orange, but kicks far bettarreally super wet slushy snow, especially mare §rained, straight Silver Klister can be verpdo

One very common scenario that confuses peopkewhen the snow is around 26 F and corned uphwhimuld lead to a simple choice of Base Green
Klister followed by Multiviola Klister. Then as ¢htracks get skied in and perhaps it gets a binearthe Multiviola starts to slip a bit. A distiion
needs to be made between slipping because the thackhme wetter or because they got “slipperier tdieing skied in”. In the wetter scenario,
adding or changing to Orange Klister would be d#asiln the second scenario, adding Silver Kligtethe Multiviola would be the recommended
adjustment. Sometimes conditions are such thaviul8, 1/3 Orange, and 1/3 Silver is an excelleotnbination (over Base Green Klister).

Universal Klister (from the Sportline) is one ofKids best klisters. In mixed conditions or any gt warm condition, it should be tested.

At the 2002 Olympic Games, we found something ré&atale. Carbon Basewax Green, when applied EXTRE¥HIick, is incredibly versatile. (Rub
on very thick, iron in, smooth and let cool, theb on thick and cork, then rub on thick and cddse Klister zone for hard track skis and go shatth w
powder skis.) We found it tremendous in abrasiemmade snow or semi-transformed snow where we vresae whether to use kick wax or klister.
The range was tremendous (it even worked with sieowperatures of -1F), the kick was “rollerski” ahé glide was “skating ski”. Since then, we have
tested this extensively. We have found that ireofdr the Carbon Basewax Green to work very wedlk) it needs to be applied very thick. This can
compromise glideFor this reason, this special wax and applicatiorsirecommended for difficult waxing conditions withmultiple conditions

around the course. It is highly resistant to icingand kicks on all types of snow. Since 2002, wevgaused this solution to win National
Championships a couple times. It can be superb.

When selecting kick waxes, the two big determirfangjors are how much “kick” the wax gives as wslhaw “fast” the wax is. Most people forget
about the glide part and focus on the kick pattisTs a bad practice especially as sometimestarsséx will be just as fast but offer better kiokn

the other hand, sometimes a harder wax will béafster and kick just as well. Of course the caad# need to be considered, especially in classic
skiing as the tracks can change so fast and géndmbluring an event, especially an event withtipld loops (usually glazing which requires a softe
wax than otherwise) where it usually will becomerendifficult to get “kick” on the later laps.

A very common mistake when kick waxing is to beo‘tmnservative” and wax way too warm. This iscmiservative really as a wax that is softer than
necessary for the conditions will be scraped ddfgkis very quickly resulting in no “kick” at allf really worried about kick, go with thick layer of
Base Green (as suggested above) and go for it.

One big challenge in kick waxing is identifying thld's wax pocket when at an on-snow demo wheiaress are limited. Of course the first option is
to wax according to where the skier says it is.ofyer option is to squeeze the skis together ih hahds and look how the camber breaks - usually a
wax pocket is fairly well defined and designedit@fparticular weight skier. This is a very roughy of finding a wax pocket. The problem thasthi
can cause though is that the wax pocket may ntitdiskier which means if the skis are waxed aéagrtb how they were designed; the waxed area
might be too short or long. For this reason, gtmmmended method for identifying a wax pocketreyian snow demos should be to ask the skier,
eyeball the camber and make a small adjustmehini§s don't seem to add up. Kick wax should atsajiplied heavier with less skilled skiers as their
climbing technique generally wouldn't be as good #rey would be more likely to slip.

On the elite level, just as important as which waxse, is ski selection. An elite skier oughhéwe klister flex skis, hard track skis, and stk skis.
The more concerned the skier is about losing waixthe better the classic skier is, the higher tiobgbility that the skier ought to use stiffer skis
When a skiers skis drag on the kick wax or klistieis not only slows the skis down, but is alsdga shat kick wax is being lost.

When kick waxing skis for another, it is importantto keep in mind first and foremost, that the skis ered to work for the other person. To test
the skis and to find that the skis are good, showenly that the skis are good for you. The final tasr ultimately needs to be the owner of the skis.
They need to be waxed according to his abilitiedNeedless to say, the better the classic skier ibgteasier the task becomes.

Tools and Brushes

Tools, brushes, and Thermo Pads are a vital pakiofaxing. Tools such as plastic scrapers, gg@avapers, metal scrapers, and structurites neust b
kept clean and sharp. Scraping with a dull scragrot only less effective but leads to a pooelfassh. A sharp scraper doesn't need as much
pressure put on it and will also continue to remoreanted base hairs. Brushes remove wax frorhdke structure. If they are dirty the skis wittkpi
up this dirt. Brushes also need to be designatesfecific wax groups as the wax is retained lyhttistles and then returned to the ski in latesué
serious racer should have a horsehair brush for ertme cold, a nylon brush for general paraffin and luorinated waxes, Nylon Polishing and
Nylon for JetStream, a copper brush, and a Nylon Hishing brush. If this is not done, when a waxer brushes owtdeam with a brush that had
earlier been used to brush out a System 3 Yelloevparaffin would be smeared over the JetStreaninmékess effective. This holds true for Red
Creek Roto Brushes as well. Brushes should beedaslearly for their purpose so no compromise idenarhe same principle also holds true for the
Thermo PadsThermo Pads are used to polish JetStreamlt is important to point out that a Horsehairdirus especially good for cold temperatures
not because of the issue of static build up, buaibse the bristles are so fine. The Horsehaitlésiare something like 1/4 as wide as a Nylontbrus



bristle, such that they go deeper into the skiis Thalso true with the Nylon Polishing brush. ctsid temperatures, it is especially importantemove

all of the wax from the surface of the ski. Be@aakthis, it is recommended to do most of the hingwith a Nylon brush and then in the appropriate
conditions (no need to use Horsehair on HF Yellimvexample), finish with a few passes with the $#drair (or Nylon Polishing)The Copper brush

is also an excellent tool for removing warmer waxhat needs to be removed, such as HF Yellown wet dirty snow, it is very important that the
Dibloc wax be removed completely from the ski beftre JetStream is applied. This will make th&tleam more effective keeping the skis more
hydrophobic and dirt resistant. The copper brirtukl also be used after skiing and before waxingtove oxidation and dirt and to “open” the ski
base. Itis true that in past years, we have {aidine without a polishing brush. However, fh@ishing brush is outstanding when finishing
fluorinated waxes (HF/LF) and is highly recommended

A review of brushes:

Copper — use in daily training waxing (followed by Nylam Nylon Polishing). Also use always before waxioglean base and prepare it for wax. For
race day, also use Copper as a first brush wheshiomg out a very hard wax such as blue (Nylon dbesake much of a dent leading to overscraping)
and when brushing out wax when conditions are dety (get all of it off!). Brush just in tip-toail direction. Basically, the copper brush carubed

all the time after skiing and before waxing as vaslithe first brush that you use after scrapingjlo® this with a more appropriate brush depending
the wax that is bring brushed out.

Nylon — this is your general purpose brush, the oneythatse daily on training wax usually following (@eer. It is also the most universal such that if
a person were to buy only one brush, it should ylefN Can be used in both directions and alsoutsised” with. (That said, if one were to buy 3
brushes, they'd be Copper, Horsehair, and NyloisRiolg).

Combi — for people who don’t want to buy a Nylon a€opper.

Horsehair — recommended for finishing very hard waxes irdaainditions. Also excellent for brushing in Flacarbons into the base when doing a
“cold” application. Bristles are very fine. Justish tip to tail.

Nylon Polishing — this brush is also a utility brush — meaninggit be used very often. It can be combined a#lyatdsning brush with the Copper
(start with Copper and finish with Nylon Polishing} is also an excellent finishing or polishingush for all waxes. As the bristles are so fihé also

a brush that can be used to finish cold waxes airtol Horsehair. Lastlyt is an excellent brush to finish Flurocarbons (&tStream and HelX) with

as it removes the wax, but doesn’t completely takieoff the surface of the base as Horsehair can do.

The Structurite is great. Because of the Struetisrbffset structure , the skis needs less strachan a traditional linear rillln wetter corned up
conditions, ideally a coarse rill should be appliedollowed by the Structurite with the coarse offsebit twice. The Structurite will fit all skis on
the market including the ‘99-'00 widest Atomic Beta The Structurite also has linear bits available -€oarse (about 1.25mm) and fine (about
.75mm). Outside of performance on any particular dy, the major selling point of the Structurite is hat it will not ruin a base. The structure is
pressed into the base rather than cut like a rill. After 2-3 ironings, the structure is no longer apprent as the base will return to its original form
(like waves in water). Sea&vww.TokoUS.comthen Nordic, then Info Center for more specific reommendations on Hand Structuring.

Roto Brushes are especially advantageous whennprgpaany pair of skis. There are 4 different Inesto the Red Creek Nordic brush line. They are
Grey Nylon 4 mm (universal brush for paraffins loiofinated waxes), Black Nylon 10 mm (softer brémhpolishing and fluorocarbons), Horsehair 6
mm (harder brush for colder waxes), and Copper fil(an ideal brush for cleaning the base and opeguongs before waxing). With the first three
brushes rotation speed should be about 3000 rpimhsyith the Copper, rotation speed should be kefaivio 800 rpms.When brushing, weight should

be kept completely off the brush (don’t push down).The shafts are hexagonal, which ensures thdirtishes will never slip. They also come in
single or double sizes.

General

Now and then ski bases get a little slow from ingemousage of fluorocarbons (without using parafiimketween) or because they haven't been waxed
consistently and have oxidized or dried oAtgood way of reconditioning them is to hot wax, sape, and copper brush them multiple times. The
hot wax should alternate between a hardened wax (s as LF Blue or System 3 Blue) and a softer wax sluas System 3 Yellow, LF Yellow, or

HF Yellow. HF Moly is also excellent for this purpos€used as the soft wax) and should be alternatddSyistem 3 Blue or LF Blue. This
alternating between soft and hard waxes seals #ixesvin and restores the ski base to a healthyasatiisheen. The application of the softer wax
(which goes deeper and easier into the base), allog/harder wax to go deeper and easier intoabe than otherwise making for a truly fast and
durable wax job. This method is also recommendedéw skis after 5 initial coats of soft wax. t&ys 3 Red or LF Red are excellent waxes to cover
the bases with if storage is necessary (over thersr for example). LF Molybdenum can be mixeddmall. The new Base Prep wax is also an
optimal storage wax.

The recommended snow temperature ranges listed ohe waxes and on the waxing charts are only guidels. Experienced waxers will also be
able to read between the lines and make adjustment$or example, a common condition in the Rockses8% humidity with snow temperatures that
are fairly warm (28 to 31 degrees F). A waxer widn tempted to go straight off the snow tempeeatout since the humidity is so low, there is surel
less moisture in the snow than would be normaliyntbat those snow temperatures. A recommendedtatint would be to either mix X-Cold with
Dibloc HF Yellow or go with straight HF Red. Thé& waxes also perform well in these conditions.irilar adjustment would be made for
windblown snow, which generally has very little stoire content and very sharp crystals. Wind gélgdoavers the moisture content of snow as well
(in colder temperatures). Of course a major isdten times overlooked is also how cold the snowab®e the night before. When it got very cold the
night and morning before an event, the crystal®tecvery dry and sharp and the wax selection shmeilaldjusted accordingly (go with a harder wax)
unless warm snow temperatures are anticipated.

Another mistake that is commonly made is that peeplape their skis without letting the wax comlg@&nough. The wax must be allowed to cool for
at least 20 minutes (at room temperature) and qatgigan hour. The reason for this is that it tatme for the wax to slowly cool and stay “in” the
base. The most delicate part of this is the alis@urface area of the base. If this wax is thtélleast bit soft then the wax will not adherer@ality it

will not remain IN the absolute top layer of baae}l the base will have a matte finish like it wasrasscraped (same effect actually). This is esigci
important in powder snow conditions where all mis&or inadequacies make a bigger difference as@ égger effect with the non hardened waxes -
the Reds and Yellows. This is not so importantmbasing JetStream or in extreme cold (as the exdrestd waxes harden quickly).

When waxing with extremely hard waxes (System 3BlF Blue, HF Blue, or XCold), the wax needs tdroeed evenly on the base in a consistent tip
to tail motion (this is the same with all waxe3his way there will be no air between the wax anelgki after the wax cools. Then the scraper iest



very sharp. When scraping, little pressure shbeldpplied downwards (as always). The wax sho@d Nhip, but rather resemble fine sawdust when
scraped properly. If the wax is chipping off, midlstly there was air between the wax and the lbagke scraper was used with uneven pressure
resulting in a less than flat ski or a base that Ydaig into” a little.

Many people hot scrape to clean their skis. Wharsbraping, most times the scraper picks up a wid$dack stuff’. Most of this is actually base
material that you are digging into and ruining. &lta base is hot, it is also soft. A plexiglagaser is much harder than this soft warm plastseba
The results (“black stuff”) are predictable. Beeafal when hot scraping not to put pressure orstitaper. This is the same when scraping in general
Most times people scrape until they have scrapiedtive base (lines of dry Ptex can be seen behmddraper). This is also a bad practice. Buirs o
the scraper edge are most likely causing this problThey need to be removed with a file or sandpapdditionally the scraper should be used less
and a Copper brush more.

Great attention needs to be paid to forecastsranairiing weather as the real issue is picking tmeecowax for the conditions during the event, not
before it. Weather prediction is often the greatest challengas identifying an appropriate wax in any given coniion is usually straight forward.
(On the World Cup and at US Nationals, wax is teéite morning of the race and then all of the akiswaxed quickly at the last moment, but this is
not realistic for 99% of the racing that takes p)ac

Toko is also a different kind of company. Rather than exploiting what is in many casesomstomers ignorance, Toko’s philosophy is to easpect
for the long haul through service, honesty, anthé&ss. If a wax isn’t performing to our standavd, will not recommend it for a race. One examgile o
this is the Dibloc Il Red from the 1999/2000 seas®e found it wasn'’t really good except for iartsformed snow conditions. So, rather than
recommend Dibloc Il Red in powder snow (and keppearances up), we recommended Yellow/Blue mixibtdd 111 Yellow/XCold Powder mix.

The Dibloc HF Red from the 2000/2001 season wasdnelous, which is why we recommended it for allditons in the appropriate temperature
range. Also, instead of coloring System3 Yellodiféerent color, repackaging it, and naming it “N8ki Base Preparation Wax”, we recommend
System3 Yellow for the penetration phase of newpséparation and other waxes for later stages wfsk@ base preparation. Rather than having 8
different varieties of System3, Dibloc LF, and DibIHF glide waxes, we have 3 colors. If the terapee falls between colors, we recommend mixing
them. This makes the system simple and requiresumiomer to invest less money to have the Tokgram. Toko is the only wax company to have a
Race Wax Tip Line or anything similar to this. $lsiervice costs Toko a lot of money and time, indtne with the Toko philosophy, is part of theatle

- the relationship with the skier.

Ski maintenance is a simple concept that if notfirad can make a profound differencgki ties (sleeve style are most effective) shoulthays be
used They don't just help keep skis together, bui pletect the bases from rubbing together anddtrag. Skis should be waxed before travel to
protect the bases from drying out and oxidizingis @lso should be waxed for the summer. A medige wax such as System 3 or LF Red is
effective as it is hard enough to last the sumimetr soft enough to really go into the base. Whenaving dirt or old kick wax from bases, Toko Gel
Clean or Toko Wax Remover should be used as theskigts don't dry the ski base and are easy to wattk The Copper brush is also excellent in
cleaning and getting a base ready for waxing ak@éng.

Optimally aform bench should always be used when working thekisbase (scraping, corking, or brushing). A form benclports the ski along the
whole length such that when the base is workedskhis supported, and pressure can be appliedyesead confidently. Without a form bench
supporting the ski, the base will have uneven presapplied to it, mistakes will be made, and #idase will lose its good characteristics.

Ironing

Ironing is very important as heat is dangerouskidases, but it is also how we apply wax. A qualon is the first step to proper ironing. A djta

iron has a thick base which allows the heat toatspto the whole base before contacting the sd,ksccurate temperature settings which allow the
operator to see what temperature the iron is sandta thermostat with a window. Irons can bepamed to cooking with a frying pan on a stove. If
the frying pan is very thin, then the food over tisating element becomes burned while the foodiertiges hardly even gets cooked. This is why a
thick base is needed. If the iron has a poor thetat, when it gets too cool, the heat gets tuupedntil the base gets too hot until the heat getsed
down etc. A quality thermostat is sensitive to knesmperature changes and makes the proper adjusinso temperature is kept within an optimal
window. This is especially important when you ddesthat the iron heats up between waxings whigingion the table and cools off when it comes in
contact with the skiThe Toko wax irons have a thick base, accurate tergpature settings, and a sensitive thermostat and shld be used

Another feature of the Toko iron is that on thekbatthe iron is a chart outlining what temperatsetting to use on which waxes. “Travel irons” and
clothes irons are exactly what should not be usetiey have all of the properties of a poor iréurthermore, the iron should always be kept moiing
a deliberate tip to tail motion. Ideally the matishould be fluid with no stops. (Ironing alsogides the wax and in certain conditions it makes a
difference that the ions are aligned with one a@QthA useful test to see how hot the ski base is becawgiis to touch the ski base immediately

after the iron has passed over it with a clean fingy. If the base is too hot to keep the finger on,ithen the iron is heating up the base too much.
(Either turn the temperature down or move the adittle faster).

Diagram 1 shows two bases waxed in different ways. In the case of base 1, the hot wax
device was drawn over the base at a speed of 3 mm/s, twice this speed being used for
base 2 (6 mm/s). The temperature was 130 °C.

Diagram 1 wax temperature T = 130 °C
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Wax penetration depth in 1/1000mm

This shows clearly that the amount of wax penetrating the base is proportional to the heat
treatment time. It also shows that the wax penetrates to a far deeper level.



On the elite level, there are two general methddi®ning. The first is to always use high heatl simply move the iron faster when less heat is
required (still from tip to tail in a controlled rion). This method creates a lot of smoke, bujuige fast and effective. The second method isswa
temperature setting appropriate to the wax beiegl (eflected on the back of the iron) and to mineeiron slowly all the time. The first method
controls the heat that the base feels by the spiete iron, the second by the temperature ofribe. i (If one passes his finger through a flame,hbat

felt is determined by the speed with which the éingasses through the flame). What needs to lghttauall cases during waxing clinics is the seton
method. Either way, although heat can lead to Hastage, it also leads to the best wax penetrafi®ae diagram 1). We need to use as much heat as
possible, especially when dealing with hard glide@s on a cold race day. On the World Cup lelielfitst method is used mostly.

It is also important to note that some skis seem me prone to bubbling from heat than others. This$ due to a difference in base materials as
well as a difference in ski construction. (Ex. adam core and a honeycomb core will insulate the baglifferently). Keep this in mind when
ironing and get to know your equipment.

Toko R & D - Testing

Many years, the Toko team tests approximately 300enwv Toko formulations of Alpine glide waxes, 200 Nalic glide waxes, 200 grip waxes, and
150 Klisters. These formulations get narrowed dowto just one which gets introduced to the market wén the Toko Race Service and chemists
are confident that it is the optimal formulation based on the latest technology and scientific know-io

Testing Skis

Ski testing is more complicated than people thifike ski that glides the farthest or the fastest im test is not necessarily the fastest ski for the
race. The important thing to note here is that the liest to fit what we are trying to measure. The Ibasic components of ski speed measurement (as
relates to cross country skiers) are breakawaydspeé terminal velocity. Breakaway speed is threedpat which the ski suddenly begins to feel free
and accelerates. Most conditions offer a distiuectireakaway speed which is usually somewhere drthenpace skiers race at. This makes the
breakaway speed especially important as a smallefiancy will make a big difference over a raBeeakaway speed can be noticed subjectively and
will also show up in tests that involve speeds rasiling that in a race (from as slow as climbing tas fast as on a flat). Terminal velocity is the
high end speed that the ski can reach. In cowvghdong fast downhills with runouts this is alsorth noting, although most of the time breakaway
speed should be the most important considerafi@sting on a steep downhill will give an indicatiohthe skis highest end speed (or terminal
velocity). The breakaway speed test should be dormmaore gradual terrain. The skiers should §tamh standing and after a few seconds of
acceleration time should go through the timingesystvith the magnets about 4 to 5 seconds apastrage speed through the timing system should
be similar to that in racing. During speed tests, the body should always lblearsame position (tuck is most consistent becafiaénd) and the skier
should concentrate on starting the same way eir@sy t

Speed traps are completely worthless or even niigsigaften times. For a classic race, glide tesiinthe tracks is appropriate. For a skating,race

generally speaking skiing will be done outsidehsf tracks. Also during testing in the tracks, ¢baditions in the tracks change dramatically rapidl

reflecting a condition completely different thanathwill be raced on. The best method of testimgaias skiing and “going by feel” as well as timing
long (20-30 seconds) sections on gradual rollingrdulls out of the tracks. These long sectionsusthinclude slower speeds that would reflect the
speed skiing on a gradual uphill or flat. Mostdasrsuch downhill sections are not available nesamr, so “going by feel” should be the primantites

tool. Despite this, most companies and big teasesspeed traps in tracks to test which is simpbleading.

Racers spend hundreds of hours training and thdssafrdollars on equipment each year. Making p&iorm better is an essential component to
winning races and enjoying ski sports. Toko iswioeld leader in this specialty.
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