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Introduction

You’ve seen people gathered in a parking lot on the weekend, racing their radio‑controlled (RC) cars on a twisty track. Or perhaps you’ve seen one of the many YouTube videos (for example, http://www.youtube.com/watch?v=1skG0Bm2ie0 ) of people engaged in that hobby: on‑road RC racing. Either way, now you are interested, but you don’t know how much it will cost, or how to start. Read on – this is written for you.

The cars you see people racing are not toys you might buy at Radio Shack. They are engineered for speed and handling, allowing most of the same adjustments as used on full‑size race cars (camber, caster, toe, spring rate, damping rate, etc.) plus some that go beyond. And unlike a Radio Shack toy, when you break one of these cars you can replace the part that broke, not buy a whole new car.

Spectators at races inevitably ask how fast the cars go. Racers never have a precise answer to this question, because their focus is on improving lap times rather than on achieving the ultimate straight‑line speed. Depending upon the car and the track, a car’s top speed might be 20 MPH or 50 MPH or even more. One thing is for sure: The cars go fast enough to make driving them both challenging and exciting.

The next thing spectators want to know is how much racing costs. If you follow the suggestions in this article you can start racing for about $400. As you continue racing you might choose to move up to a class that requires more expensive equipment, but you can also move to a class like Trans‑Am where experienced drivers race using little beyond the equipment you started with.
RC racing is a great parent‑child activity (and not just father‑son). Children start as drivers; as they grow up they learn to repair and tune their own RC cars. These activities are fun and educational.

The main thing you need to get started in RC racing is a desire to learn. In this hobby you are race team principal, logistics manager, mechanic, and driver all in one. If that sounds like fun to you, then it is time to get started.
This article gets you from nowhere to your first race. It does not try to teach everything that can be taught about racing, only what you need to reach that first race. You’ll learn the rest at the track and by reading other sources. RC racing is a social activity and most racers enjoy helping other racers, so it is easy to get advice and help during a club race day. If your local hobby shop employs racers then you can go to the shop for help; be sure to repay the shop by buying RC equipment there.

I race in the Seattle area. The on‑road RC racing series near Seattle (listed North to South) are NORA on-road (indoor carpet), EGTC (outdoor asphalt parking lot), Seattle RC/Hangar 30 (indoor carpet), Fantasy World (outdoor asphalt parking lot), and Four Seasons (outdoor asphalt dedicated). The equipment recommended in this article will allow you to race in any of these series.

Equipment summary
To go racing you need a car, a transmitter (to control the car), and a battery charger (to charge the battery in the car). You’ll also need some basic tools; the ones you don’t already have around the house will probably come with the car.
There’s a lot more to say about each of these, but let’s cover driving and racing first, then cover the equipment in depth.

Learning to drive
In the US we use a pistol‑grip transmitter where the car’s throttle and brakes are controlled by a trigger and the car’s steering is controlled by a miniature steering wheel.  (Pulling the trigger is like pressing the gas pedal on a full-size car.)
The first step in learning to race an RC car is learning to turn the steering wheel in the correct direction when the car is coming toward you. You always steer right to make the car turn right, and left for left, from the car's point of view. But if the car is coming toward you, right for the car is left for you, and left is right. This effect is called control reversal.

You need to get control reversal wired into your brain so it becomes instinctive as you drive. This takes some practice. The race track is not a good place for this practice. You will hit a lot of track barriers and other cars. You’ll break things (your own and other people’s), and you won't learn very fast because you'll be limited to a few runs in a day. By practicing alone at first, you'll learn much faster.

So find a place to practice alone. Your practice place might be a driveway, or a quiet corner of a parking lot, or a cul‑de‑sac. It needs to be free of traffic, large enough to run the car at speed, and reasonably clean.

Set up two corner markers in your practice place, about 15 feet apart. A sheet of white paper, taped to dark pavement, makes a perfect corner marker because it doesn’t move when you drive over it. Drive around the markers in an oval, first one direction (all left turns), then the other (all right turns). Try to drive close to the corner markers, say within three feet of them; if you see the car about to touch a marker, or go inside of one, quickly counter‑steer to keep the car outside. When you’ve mastered the oval, start driving the same markers in a figure‑eight, and master that. Then try moving the markers farther apart, say 30 feet, so you have to reduce speed more entering the turns.

You will find it helpful to slow the car down as you work on steering skills. If your transmitter has a throttle endpoint adjuster, use it to reduce the car’s top speed. If your transmitter lacks this adjustment, tape something to the transmitter to keep the trigger from moving to full throttle. (See photo.) Similarly, you will find it helpful to reduce how sharply your car turns for the practice sessions with the markers farther apart. Use your transmitter’s dual‑rate adjuster (explained in section “Finishing the RTR” below) to cut down the steering movements of the front wheels. Think about being smooth, not about being fast[image: image1.jpg]


.
When driving, don’t look directly at the corner markers: Look where you want your car to go, perhaps three feet outside the marker. If you drive over or inside of the marker, that would be a crash in a race. See if you can go five minutes with no “crashes.” When you can, you have the skills to start novice racing.

There is no substitute for “stick time.” Between races, set up a practice track and drive a few battery charges. In the Seattle area, Four Seasons has a dedicated asphalt track; go there and drive your car on a day when there is no racing. Show up early for club races and get track time. Having two batteries allows you to get more track time because you can run one battery while charging the other.

Find a comfortable position for your fingers on the steering wheel and leave them there as you drive. Do not remove your fingers from the wheel. When you want the car go straight, steer the wheel back to the neutral position. Keeping your fingers on the wheel accomplishes two things. First, you control the wheel movement and don’t overshoot the neutral position. Second, if you need to make a steering correction you can make it immediately.

Racing procedures
Here’s what happens during a typical day of racing.

You arrive at the track and go see the person in charge of racing, the race director. The race director has a sign‑up sheet where you give your name and the racing class you wish to run. Different race series have different racing classes, but every series includes a novice class for beginning racers.
When you sign up you also give your radio information: a channel number (1‑6 for 27 MHz, 61‑90 for 75 mHz) or “DSM” for 2.4 GHz (these terms are explained in the section “Radio set” below).

The final bit of information you give at sign‑up time is about your transponder. A transponder is a small device that transmits a signal each time your car passes the start/finish line. An antenna (“the loop”) receives the signal which is then decoded and sent to a computer that performs scoring. At the end of each run, the results show not only the order of finish but the lap times of each car.

There are two transponder types, personal and house. A personal transponder is a transponder you buy that contains a unique seven‑digit number. You install a personal transponder in your car and leave it there. A house transponder is owned by the race series and loaned out for each run. A house transponder contains a battery for power and mounts to a car using a body clip, so it is easy to install and remove. When not being run, a house transponder sits in the race director’s charging rack to keep the transponder battery charged. Often there are two full sets of ten house transponders, a red set and a black set, to allow charging time.
When you sign up, give your seven‑digit transponder number if you have a personal, or write “house” if you need to have a house transponder assigned to you.

A typical race day starts with open (meaning unstructured, free‑for‑all) practice, proceeds to qualifying runs, and ends with main‑event runs. The qualifying and main runs are also commonly called heats. Each heat includes cars entered in a single class. So, for instance, a novice class qualifying heat includes only novice class entrants, never Trans‑Am class entrants.
Different classes often run different heat lengths. For instance, novice class might run five minute heats while stock/17.5 class runs six minutes and 12th‑scale runs eight. Main event runs are sometimes longer than qualifying runs for the same class.

Nearly all race series use standing starts for all runs, with cars spaced a few feet apart to reduce collisions going into the first turn. EGTC is unique in the Seattle area for using rolling starts in some classes.
When a car crashes during a run and cannot proceed, a turn marshall picks up the car and returns it to the track pointing in the right direction so it can continue racing. Generally you’ll turn marshall in the heat following your own.

After time has expired in a run, each car continues racing until it passes the start/finish line. The result of a car’s run is expressed as a number of laps and the time it took to make those laps, e.g. “20 laps in 5 minutes 13.2 seconds”, or “20/5:13.2”. When comparing two runs, the run with more laps is better; if laps are equal then the run with less time is better.
Qualifying proceeds in rounds. During a round, every entrant in every class runs once, in a heat determined by the race director. If a class has more cars than can run in a single heat (the limit is usually between eight and ten) there will be multiple heats for that class in each round. A typical race day includes either two or three rounds of qualifying, then single mains.
Some race series use IFMAR‑style qualifying: The cars are spaced well apart at the start and each car is timed on a separate clock that starts the first time that car crosses the start‑finish line. This is done to reduce traffic problems in qualifying. But qualifying runs are less interesting this way, because cars that are close together on their clocks are not close together on the track.
Some race series perform a re‑sort between qualifying rounds. In a re‑sort, the race director rank‑orders the entrants within a class according to their best qualifying runs, then groups the fastest entrants together in one heat, the next fastest in another heat, and so on. Re‑sorts reduce traffic problems during heats.
When the final round of qualifying is over, the race director sorts the entrants of each class into main‑event heats, in exactly the same way as in a re‑sort. The fastest main event of each class is called the A‑main, the second‑fastest the B‑main, etc. The fastest qualifier in each main starts first in that main, the second‑fastest starts second, etc.
Some race series allow the winner of a lower main to bump‑up to the next higher main, taking the last starting position in that main. For instance the B‑main winner might bump‑up to the A‑main.

When all the mains have been run the race day is over. If the track is temporary (e.g. on a parking lot), now is time to help take down the track. Some tracks (in the Seattle area, Fantasy World) hand out gift certificates to the top finishers once the track is put away. Special races award trophies or other prizes. But the main prize after a good race day is the memory of a quick lap or a good pass, or the feeling that you’ve done your best or improved since the last time out or helped somebody else have fun.
Going racing for the first time

What you need to bring to the track depends upon the track. At NORA on-road, Seattle RC and Four Seasons  just bring the basic equipment listed above (car, transmitter, charger); the track provides table space, a power outlet for your charger, and a chair. At Fantasy World bring your own folding table, chair, extension cord, and power strip; you can borrow shade from somebody who brought a canopy to the track (just ask). At EGTC bring a folding table and chair; you’ll power the charger from your 12 volt passenger car battery – the car you drove to the track. When running outdoors on a sunny day bring a hat, sunglasses, and sunscreen.

If you don’t know who the race director is, ask anybody at the track. Confirm the racing format, the start time of qualifying, and the availability of the track for practice with the race director. If your transmitter is not on the 2.4 GHz band (explained in the section “Radio set” below), ask the race director about the system for managing the use of channels during practice, and use that system.

Sign up to race, and pay your race fees. Fantasy World lets novice racers run free for the first five races, but you still need to sign up.
If you are going to use a house transponder, bring a body clip for mounting the house transponder and ask the race director for help with the mounting. Don’t wait until just before your first heat to do this.

EGTC has no house transponders but you might be able to rent a personal for the day; ask the race director. You can run at EGTC without a transponder, in which case you won’t show up in the race results.

If the track is open for practice, get out there and learn the layout. Be especially careful during practice because some cars that are much faster than yours (running “modified” electric motors, or gas engines) might be out there. Sometimes it pays to just pull over and wait for the fast guys to finish.

Always stand on the drivers’ stand to drive, never down at track level, to avoid causing radio interference. Start your car from a safe place like the outside in the middle of a slow turn, never on corner entry/exit or a straight where cars might be going wide and fast. At the end of a run, stop your car in a safe place too.

With other cars on the track during practice or while racing, keep your visual attention on your own car and on the corner that your car is approaching. If there are other cars nearby, just leave room, as if the other car was a barrier. Don’t worry about passing. The passing will take care of itself if you avoid hitting the barriers and the other cars. Don’t slow down to let other cars pass; you might cause a rear‑ender. It is courteous to drive a little wider in a turn when you are being passed, but the most important thing is to drive your car as predictably as you can. If you do your best at that, the faster drivers can take care of themselves. The cars are quite tough and will shrug off most (but not all) crashes.

If your car has reverse, never use it when other cars are present on the track. The other drivers only expect your car to move forward, so using reverse often causes crashes.

When the race director announces that the heats are posted, stop what you are doing, get a pen and paper, and go find yourself in the heat listing. Check the information (the class you have entered, the radio channel you are using) for accuracy. Copy down your heat number and your house transponder number (e.g. “#4 black” or “#6 red”). If your class has multiple heats and the race director is performing re‑sorts between rounds of qualifying, be sure to check the heat sheet again at the start of the other rounds. Check again when the mains are posted.
Pick up your assigned house transponder during the heat before yours, and return it as soon as your heat finishes. Turn off your car and transmitter, put your car’s battery on the charger, then go out to turn marshall the next heat.
When you are turn marshalling, keep in mind that the first duty of a turn marshall is to avoid obstructing the cars still running on the track. Wait until you can reach the crashed car without stepping on or in front of somebody else’s car. Also, watch your assigned area of the track, not your favorite car. Imagine how you’d feel if you’d crashed but the nearest turn marshall was not paying attention.
Equipment in depth

You can get started with either a ready‑to‑run (RTR) car or with a kit; the Hot Bodies Cyclone S is available both ways.
As the name implies, an RTR car comes assembled; you remove it from the box, charge the battery, and go. With a car kit, you assemble the car yourself using parts from the kit. And, if you go the kit route, you need the following things in addition to the kit to reach parity with the RTR:
· a radio set (transmitter and receiver)

· an electronic speed control

· a steering servo

· a motor and a pinion gear

· paint for the body

Starting with either an RTR or a kit, you need a few more things to go racing:

· a LiPo battery pack and ballast for it
· a LiPo‑capable battery charger

· some AA cells for the transmitter

The Cyclone S RTR comes with a battery and a charger, but they are not good enough for racing.

The following sections describe everything you could need to get started, in the order given above. Then comes a section that adds up what an RTR‑based and a kit‑based starting point would cost. The prices quoted below are typical Internet prices as of December 2009. Your local hobby shop’s prices will probably be higher. If your local hobby shop runs a racing program or employs racers then buy your equipment there even if it costs more; otherwise you might soon find yourself without a place to race. If you buy all of your “getting started” equipment at one time you can probably negotiate a small discount from your local hobby shop.

In some cases it is safe to buy used equipment to save money. See the section “Buying used” below.

Cyclone S RTR or kit
The Hot Bodies Cyclone S is a 1/10th scale electric‑powered 4‑wheel‑drive on‑road RC race car. This car is the best choice I’ve found for starting racing. With this car, you can progress from novice class racing to other classes including Trans‑Am and even stock/17.5 brushless.

The Cyclone S uses a molded plastic chassis. Do not fear that the molded chassis will hold you back – cars with molded chassis have competitive performance at all but the highest levels of racing. The molded chassis allows you to focus on your racing without spending time dealing with the dreaded “tweak” problems that come with expensive graphite plate chassis.
The Cyclone S is designed for racing, with advanced features including:

· Modern chassis layout with unequal‑length dual belt drive

· A molded chassis that is practically “untweakable”

· Chassis accepts both “stick” and “brick” LiPo battery packs (only the thinner bricks without modifications)
· Chassis provides a perfect location for mounting ballast to balance LiPo battery packs
· Ball bearings (with bushings used where bearings are not essential, in the center of the diffs and on the servo saver shaft)
· Full set of Allen‑head screws and ball studs (no Phillips head screws!)

· Turnbuckles for adjusting camber and front toe

· Front and rear ball differentials with outdrive saver rings
· Oil‑filled shocks with threaded preload adjusting collars
· Well‑designed adjustable servo‑saver

· 64‑pitch spur gear; the layshaft hub accepts standard spur gears like Kimbrough
· Motor bushings are accessible for oiling (no need to move the pinion for oiling)

· All replacement parts available separately

Don’t worry if you don’t understand some of the features above; they will make sense soon enough.

The Cyclone S has performed well for me in the stock and Trans-Am classes at Fantasy World during 2008 and 2009. The car has been reliable and it responds well to setup changes. I’ve won most of the Trans-Am races I’ve run with it.

The Cyclone S upgrades easily because it is not the “top of the line” car from Hot Bodies; the Cyclone TC is. Parts such as shocks and front driveshafts from the TC fit the S.

As mentioned above, the Cyclone S is available both as a kit and as a ready‑to‑run (RTR). Here is the trade‑off between the two:

· The RTR gets you going in less time than a kit, especially because it comes with a painted body. And the price is lower than buying the kit plus everything else you’ll need.
· The RTR bodies are all painted alike and you may not like racing against a car that looks exactly like yours; with the kit you can paint the body the way you like it. If you take your time building the kit, you’ll probably end up with a car that’s built better than the RTR, and enjoy yourself during the build. The electronics (radio set, electronic speed control, and servo) that come with the RTR will work OK, but the RTR will probably need a new radio pretty soon (see Section “Radio set” below), at which point the RTR may no longer be less expensive. The RTR motor is legal for novice‑class racing anywhere, but is not legal for Trans-Am racing (part of Scale Spec class at Seattle RC) so you’ll have to replace it as you move up.
You won’t go wrong either way, really. If you buy the RTR you can take it apart and build it again to get the same quality you’d get with the kit. As a racer you’ll be making adjustments and repairs all the time, so the familiarity you get from doing the rebuild will be quite valuable.

The RTR goes for about $270; the kit is about $175.
Some folks will wonder why I recommend the Hot Bodies Cyclone S over the Tamiya TA‑05. Reviewing the list of Cyclone S features, the main drawbacks of the TA‑05 are its use of Phillips head screws throughout (makes working on the car a pain), its plastic outdrives with no saver rings (won’t handle the power of anything beyond a silver-can motor), its shocks without threaded preload adjustment collars (harder to make fine ride‑height adjustments), its poor servo saver (with no easy upgrade since Tamiya’s upgrade servo saver has centering problems), its metric spur gear (a likely throw‑away), and its motor position that can make oiling the gear‑end motor bushing a hassle. The TA‑05 is a great race car (I race one), but it takes a lot of money and effort to upgrade it to the level of a stock Cyclone S.
Radio set (transmitter and receiver)
The Cyclone S RTR comes with a 27 MHz AM radio transmitter and receiver. Each RTR box is marked with a channel number from 1 to 6, and the transmitter and receiver each comes equipped with a (replaceable) crystal tuned to the designated channel. This equipment is fine for practicing on your own, and will often get you through a race without problem. But eventually you’ll experience glitching and frequency conflicts with the RTR equipment.
Glitching is the situation in which radio control breaks down to a lesser or greater degree. You may notice that the front wheels steer back and forth a little while the car is at rest and you are not moving the steering wheel on the transmitter. You may find that in certain parts of the track the car just stops obeying you and runs out of control. You can break a car pretty quickly that way, yours or somebody else’s, and you certainly can’t race with a serious glitch.
Glitching can be caused by:

· Lack of noise‑suppression capacitors on the motor.

· Receiver mounted too close to the motor or speed control.

· Receiver antenna not deployed properly, e.g. not high enough.

· Another racer transmitting on your frequency (a form of frequency conflict, below).
· Radio frequency noise caused by “bleeding” from other transmitters (including non‑RC users of the 27 MHz band) or by reflections.

Glitching is incredibly frustrating. You are all ready to race but you can’t, and there’s no guaranteed way to eliminate the glitching because some of the causes are not under your control. At least Hot Bodies saw fit to supply a radio in the 27 MHz band. The alternate band, 75 MHz, is far more prone to glitching.
Another problem you’ll eventually experience with a 27 MHz radio is frequency conflict. That’s the situation where two racers show up expecting to run in the same class using the same channel. If the racers or the race organizer have crystals sets for alternate frequencies, it may be possible to resolve the conflict by swapping crystals. If more than six racers show up to race in the same class using 27 MHz radios, somebody can’t race. During practice, racers on the same 27 MHz channel must take turns, reducing your practice time.
The modern alternative to 27 MHz and 75 MHz radios is 2.4 GHz (also called DSM) radios. These radios do not suffer from the problems described above. They are immune to motor‑generated noise. The receivers have short antennas that are easy to deploy; some have internal antennas so there’s nothing to deploy. They auto‑negotiate a channel to avoid frequency conflict, and some use spread‑spectrum techniques to tolerate interference. You will have the best RC experience by using a 2.4 GHz radio.
2.4 GHz radios are available at a wide range of prices; you get what you pay for:

· Tactic TTX240: $90. A basic transmitter, similar in adjustments to the 27 MHz transmitter that comes with the Cyclone RTR. The receiver has only an internal antenna, a convenience. The transmitter requires only four AA cells, saving money there.
· Spektrum DX 2.0: $130. A moderately good transmitter that’s a significant step up from the Tactic. Control feel (movements of the steering wheel and trigger) is likely much better than the Tactic (based on experience with other radios that the Tactic resembles), and adjustments are more accurate via digital not analog controls. The transmitter supports more adjustments, most notably independent endpoint adjustments for steering left and right (“EPA”), and a convenient brake strength adjuster (“ATL”). The transmitter supports two “model memories”, i.e. the transmitter contains two presets that you can configure for running two different cars, so you can bring just one transmitter to the track and run two cars. On price/performance basis the DX 2.0 is the best, so you see a lot of them in use at the track.
· Futaba 3PM with R603FF FASST receiver: $190. The transmitter’s feel is slightly better than the Spektrum DX 2.0 (this is a personal thing and some might disagree). The transmitter provides more advanced adjustments (including “exponential” rate adjusters and a steering speed adjuster) and ten model memories. The R603FF receiver is a bit larger than the Spektrum receiver, a slight disadvantage. Futaba has a reputation for making quality products; they were late to introduce 2.4 GHz technology but their receivers are bulletproof (they use true spread-spectrum technology). You’ll see a lot of 3PM’s at the track.
The three choices above represent the full range that makes sense for a first‑time racer.

I can hear you saying that $190 seems like a lot of money for a first time racer’s radio, and it might be. If you continue as a racer you won’t regret having bought a quality product.

Electronic speed control (ESC)
The Cyclone S RTR comes with an HPI‑branded electronic speed control with proportional forward drive, proportional brakes, and reverse that kicks in after holding the brakes on for a couple of seconds.

Reverse must not be used when other cars are on the track because it creates a risk of wrecking other cars. Reverse can be handy when practicing on your own, though.
The RTR speed control is good enough for getting started in racing. It is less than ideal because it lacks any way to get “drag brakes”, i.e. applying some brakes while the throttle trigger is at neutral. Drag brakes are a good way of tuning your car’s handling in some situations. The RTR speed control is fairly large and not very efficient by today’s standards. So if you are going the kit route you’ll certainly buy a different speed control, and if you get the RTR you’ll probably replace the speed control later.
Right now is a great time to buy a used ESC for brushed motors. The higher racing classes have all converted to brushless motors, which require a different sort of speed control. Look for a used Novak GT7 or GTX, or a used LRP Quantum Competition (QC) 1, 2, or 3. You should pay under $40 for one of these, less for older models like the GT7 and QC1. These were cutting‑edge technology just a few years ago and sold for $130 or more when new.
If buying new: Get a DuraTrax Streak forward/brake high‑frequency speed control, $35. Not quite the same quality as the used ESCs listed above, but far better than the RTR speed control, and better for racing than any forward/reverse speed control that can’t lock out reverse.
Steering servo

The Cyclone S RTR comes with a standard steering servo. In this context, standard means:

· moderate size, fits any 1/10th scale car

· moderate speed and torque, “cored” motor

· analog rather than digital servo electronics

· plastic rather than metal output gear and shaft, and no ball bearing on the output shaft.

This type of servo retails for $10 or less. If you are buying a steering servo on a limited budget, I recommend the Futaba S3004 for $14. It is one step up from the “standard” specs above in that it has a ball bearing on the output shaft. The bearing will give the servo a longer life and more predictable action.
If you assemble the servo‑saver mechanism of the Cyclone S correctly then it will do a good job of protecting a standard servo. If you tighten the servo saver spring too far and run the car you might strip the plastic output gear in a crash, which will wreck your race day. So don’t over‑tighten!

The ideal servo for 1/10th scale electric on‑road RC racing is the Futaba S9551, but it costs $85; no need to spend that money now. And to use the ideal servo you need a speed control whose voltage regulator puts out enough current to drive a strong digital servo. Neither the RTR speed control nor the DuraTrax Streak has a powerful enough regulator. Any of the used speed controls listed in the previous section will easily power a digital servo.
Motor and pinion gear

Buy a Tamiya 53689 540‑J “silver can” motor. This motor has just the right amount of power for learning to drive, and is legal for novice, GT3 and Trans‑Am racing in the Seattle area.

The Cyclone S kit comes with a 96 tooth 64 pitch spur gear; you need a pinion gear to match. A 40 tooth 64 pitch pinion gear is a safe starting point. Robinson Racing pinions are good quality and widely available, but there are lots of other good brands.
Paint for the body

The body is made of clear polycarbonate (Lexan) plastic. You need a special paint that’s formulated to stick to polycarbonate – not ordinary spray paint like Krylon. I recommend Tamiya polycarbonate spray paint because it is water‑based, available in spray cans and comes in a wide variety of colors. Stay away from solvent‑based paints; they are only safe to use in a very well‑ventilated area.

LiPo battery pack and ballast for it
Get a LiPo. Don’t even think about using NiMh or NiCd batteries. The NiCd battery that comes with the RTR will not give good performance on the track, and the charger that comes with the RTR is not fast enough to use on a race day. Recycle them, or find another use for them.
I recommend the Associated 713 Reedy 2400 LiPo battery pack, $50. This is plenty of capacity, the quality is excellent, and it fits almost any car.

LiPo batteries are much lighter than NiMh or NiCd batteries of the same capacity. The Cyclone S is designed to run with NiMh or NiCd batteries, so it does not balance correctly left‑to‑right when you install a LiPo. You’ll need to add several ounces of lead weight to balance the car. Lead is available in long strips that you break off at ¼ ounce boundaries, e.g. Great Planes GPMQ4485, $5 for six ounces. The weight attaches with double‑stick tape to the outside of the chassis since there is a vertical stiffening rib on the outside, perfectly sized for the purpose of attaching ballast. The balance does not have to be perfect; just get it close.
LiPo‑capable battery charger
Get the DuraTrax Onyx 230 AC/DC charger, $80. (Not to be confused with the DuraTrax Streak speed control recommended earlier.) This charger is LiPo capable and has an adjustable charge rate to match the battery you are using. For instance, running the Experience 2400 you’d normally charge at 2.4 amps. In a pinch you could bump this to 3.6 amps to get charged in time for your next race, but the lower rate will make the battery last longer and gives the same performance on track.

I cannot recommend any of the lower priced LiPo chargers I’ve seen, e.g. the Dynamite 4060 AC/DC LiPo charger ($60), because they don’t give enough control of the charge rate.

AA cells for the transmitter
Most transmitters require 8 AA cells for power; some operate on 4 AA cells. You can use either throw‑away alkaline cells or rechargeable NiCd or NiMh cells. The alkaline cells produce more voltage so they give the transmitter a bit more power. Use only alkaline cells in the RTR radio to reduce the chances of glitching, and always carry a fresh set in case the ones in the transmitter start to run down.
Adding it up
The sections above describe two basic “getting started” packages, one based on the Cyclone S RTR and one based on the Cyclone S kit.
Common elements of both packages:

· Associated 713 Reedy 2400 LiPo $50
· Lead ballast $5

· DuraTrax Onyx 230 AC/DC LiPo‑capable charger $80

· Total: $135

RTR based package, 27 MHz radio. Common elements, plus:
· Hot Bodies 66402 Cyclone S RTR $270
· 8 AA alkaline cells (for the transmitter) $6
· Total: $276 + $135= $411
Kit based package, 2.4 GHz radio. Common elements, plus:
· Hot Bodies 66403 Cyclone S kit with Stratus body $175
· 1 can of Tamiya polycarbonate spray paint (for body) $6

· Tamiya 53689 540‑J motor $20

· Robinson Racing 42T 64 pitch pinion gear $5

· DuraTrax Streak forward/brake speed control $35
· Tactic TTX240 2.4GHz transmitter/receiver $90
· 4 AA alkaline cells (for the transmitter) $3
· Futaba S3004 servo $13
· total : $347 + $135 = $482
Of course there are higher‑priced options involving better radio gear, and you can save money by buying some stuff used, but you get the idea. About $400 gets you started with a 27 MHz radio set; for under $100 more you can paint the body any color you want and get a 2.4 GHz radio set plus a better motor, a better speed control, and a better servo.
At the track you’ll see racers with all sorts of exotic equipment: laptop computers to fine‑tune a car’s electronic speed control, tire warmers to give the tires more grip, a tool for extracting air bubbles from oil when building shocks, etc. Using good tools is a pleasure, and that’s why you see experienced racers accumulate so many. You don’t need any of this stuff to get started; in fact, a lot of extra equipment would be a distraction. And much of the extra equipment is optional even as you advance past the novice stage.

When you are ready to buy your first tool specific to RC racing, buy a hardened-tip Allen driver that’s the correct size for tightening the set screw on your pinion. If you buy an American-made pinion (such as Robinson Racing), the set screw is probably 5-40 and takes a 1/16-inch wrench like the Hudy 126349, $9. Pinion set screws are small and it is difficult to get them tight enough without a hardened-tip wrench. And it is very frustrating to not finish a race because you’ve “spun” a pinion.
Buying used

Used RC equipment can be a good bargain, but can also be a rip‑off.

As noted above, excellent used brushed speed controls are going for a song these days.

Here are two good sources of used equipment on the www.rctech.net web site:

· R/C Items: For Sale/Trade forum: http://www.rctech.net/forum/r‑c‑items‑sale‑trade‑16/
· Northwest FOR SALE thread: http://www.rctech.net/forum/northwest‑racers/10942‑northwest‑sale.html
If you live in the Seattle area, the Northwest FOR SALE thread is good because you’ll have an easier time verifying the reputation of the seller, and you might even be able to make your purchase face‑to‑face at some local track. That’s the best way. Sometimes on rctech people send money and don’t get any product in return, so you need to know who you are dealing with before you send money.
eBay is another option. eBay prices are typically higher, but sometimes you can get a bargain. If the seller has done a lot of past sales, and still has a high seller rating, you are not likely to get taken.
Finishing the RTR
The Cyclone S RTR is 99% ready to run. The Cyclone S Quick Start Guide that comes with the RTR helps you with that last 1%, but leaves a few things out:

Section 2‑2, Receiver Antenna Installation. The antenna may be difficult to thread through the antenna straw, even after you straighten it per the instructions. Dusting the antenna with baby powder or corn starch will help it slip through. Be sure the antenna fits into the slot in the antenna straw mount; you don’t want to pinch the wire against the mount when pushing the straw in. A considerable length of the antenna will hang out after you’ve installed the antenna cap. Be careful not to pinch this part of the antenna when removing the body.
Section 4, Steering Trim Setup. After setting the steering trim, also set the steering throw. The throw is controlled with a single rotary knob, marked “ST. D/R” located to the right of the steering wheel
. Adjust this knob so that when you turn the steering fully left or right, the steering blocks barely reach their stops.
Read the note about installing stronger c‑hubs in Step 22 of the section below. You needn’t install the stronger c‑hubs right away, but do it before you race the car. Otherwise you are almost guaranteed to break a c‑hub the first time you race the car – no fun.

To understand how your car works, download the Cyclone S Instruction Manual and use it plus the information in the section below to disassemble and reassemble portions of your RTR until you’ve done it all.
Assembling the kit
The Cyclone S Instruction Manual that comes with the kit is pretty good. Here is what it leaves out:

The manual identifies pieces by their location on a parts tree. To avoid mixing up similar pieces during assembly, don’t remove plastic pieces from their trees until you are ready to use them.

Use a small amount of medium‑strength (blue) thread lock (Loctite) on screws that thread into metal, for instance, the screw that attaches the servo saver post (61245) to the chassis. One way to avoid using too much is to wipe the screw lightly with a paper towel after applying thread lock; the thread lock that remains in between the threads will be enough to do the job. If you use too much, you might be unable to remove the screw when you want to.
Be sensitive when threading screws into plastic; if you over‑tighten you will ruin the plastic part. Go slowly, feel the screw get tight, then stop. If you aren’t sure, loosen the screw a little and try again. Resist the urge to tighten “just a little more” than tight.
Step 2. The flats on the turnbuckles are marked to show the end of the turnbuckle with the left‑hand threads; that’s what the huge exclamation point in this step is trying to tell you. To make adjustments easier, be consistent about where you put the marked ends during the build. For instance, put all marked ends on the left side of the car.

Step 11. Assembling the ball differentials is, by far, the most difficult (also the most fun) part of building the car, so study the diagrams before you start and take your time. Keep your work area clean (work on a clean paper towel) to keep dirt out of your diffs. Use enough of the red‑cap grease on the thrust bearings (A150 x 6) to stick them to the thrust washers (A166). Then wash your hands before using the white‑cap grease to avoid contaminating white with red. Use a little of the white‑cap grease to stick the diff rings (72105) to the long and short outdrives (61268b and 61268a); keep the other side of each diff ring clean. Grease the diff balls (A151 x 12) by putting a dab of the white‑cap grease in the palm of your hand, dropping the diff balls there, and rolling them around to pick up grease; that’s all the grease the balls need. Tighten the diff screw to the point where if you hold one outdrive and the pulley in one hand, you can’t turn the other outdrive with the other.

The first time you run the car, drive it around in slow circles (both directions) for a minute or two. Then, at each end of the car, try slipping the diff: holding one wheel and the spur gear with one hand and turning the opposite wheel with the other. It should be hard to turn the opposite wheel. If not, tighten the diff screw (some disassembly required; the plastic ball cups pop off easily by using a small screwdriver as a lever) and repeat (including the driving in slow circles part). Adjust the front diff to be tighter (harder to slip) than the rear. If you hear a screeching noise when you punch the throttle from a standing start, one of the diffs is too loose and you must tighten it.
Steps 19 and 21. These steps show how to set droop with a specialized tool. You can do just as good a job by cutting a piece of cardboard to the correct width (7mm for the front, 6mm for the rear). Set the chassis on a flat surface and use your cardboard tool to see if the arm needs to be raised or lowered using the droop screw. It does not matter if your cardboard tool is off a little.  What matters most is that the droop settings be consistent between the left and right sides. Take your time and make them the same.
Step 22. Pay attention here because this step uses two ballstud lengths that are pretty close (10.3mm and 13mm). The longer ballstuds are the upper kingpins; they also locate the outer ends of the front camber links. The shorter ballstuds locate the outer ends of the steering rods.

The 61238 c‑hubs (4L and 4R) are the only weak parts in the Cyclone S. Buy the upgrade parts: HPI 73518 carbon graphite c‑hub set (4 degrees), about $9. These c‑hubs are for the HPI Pro4 but fit the Cyclone perfectly (Hot Bodies is an HPI brand). Install the upgrade parts prior to your first race and spare yourself the experience of tapping a pipe during a race and breaking your c‑hub. 

Step 29. Take your time assembling the shocks. Use an XActo knife or some 600 grit sandpaper to ensure that the outside edge of each shock piston is really smooth. After installing the piston on the shock shaft, drop the shaft into the shock body and run the piston up and down to check that there’s no binding anywhere in the shaft’s range of motion. A small side‑cutter is the best way to hold the shock shaft while threading on the ball end; grip the shaft right next to the threads as shown in the photo. [image: image2.jpg]


Using a side‑cutter in this way will dent the cutter’s jaws, so pick one place on the jaws to be dented and use this place every time. After filling the shock with oil and installing the rubber membrane (73523), screw the shock cap on all the way. Then loosen it a couple of turns, compress the shock shaft halfway, and hold the shaft there while you slowly tighten the cap all the way again. Excess oil will bleed out as you tighten the cap; that’s normal.
Steps 32 and 33. Attach the top of the shock first. Tighten the nut to where it barely compresses the plastic shock bushing (73510‑4). If you feel any resistance when pivoting the shock on its bushing, you’ve tightened too far. For the bottoms, tighten the screw to where it barely compresses the plastic shock bushing, same as the top. The top and bottom of the shock must move on the shock bushings with no resistance as the suspension compresses and extends.

Step 38. The instructions say to install the servo horn when the servo is neutral. To find neutral, hook up the servo to the receiver, with the speed control and battery also connected. Turn on your transmitter, then turn on the speed control; the speed control powers up the receiver. Now set your transmitter’s steering trim (or trims) to neutral. This puts the servo in neutral. Install the servo horn as close to a right angle with the servo as you can. Then use your transmitter’s steering trim (the one called “sub‑trim” if you have more than one) to move the servo horn to a perfect right angle.

Step 41. Install washers under the motor screw heads. Team Losi A‑6215 and Team Associated #9630 washers (about $1.50 for more washers than you need) both work well since they have the same outside diameter as the motor screw heads. With washers under the screws, the screws don’t move around as you tighten them, and they don’t wear indentations in the motor plate (61240a).

The motor’s position on the motor plate determines the gear mesh between pinion and spur. There must be just a slight bit of play between the two gears: not tight, but also not loose.  Using a Sharpie, make a mark near the outer edge of the spur. Hold the car so the wheels are not touching anything, and wiggle the spur gear using your finger. If you see/feel a slight amount of play, then move the spur gear enough so the motor turns a little, then repeat the wiggle test. Keep going all the way around the spur gear (the Sharpie mark will tell you when to stop). You may notice that the gear mesh is tighter – less wiggle room – in a certain spot on the spur gear, and looser – more wiggle room – on the opposite side. This is caused by normal production tolerances in the gear and its hub.
If you found anyplace where there was no play between the two gears, loosen the two motor mounting screws, move the motor slightly away from the spur gear, and tighten the motor mounting screws. Then repeat the gear mesh check. Similarly if you found any place where only the tips of the teeth of the two gears were in contact, shift the motor a bit closer to the spur gear and repeat the check.
Step 42. Install the ESC near the motor as shown. If possible, mount the ESC switch to the outside of the ESC, oriented so that the “on” position is forward and “off” is back. If there’s room on the chassis tub for the receiver to lie flat, install it as shown. If not, install it on its side, or on top of the servo.

Using the LiPo battery
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The Reedy 2400 LiPo has a hard plastic case with two thick wires coming out, plus some small wires with a connector attached. Get a connector that matches your speed control and solder it to the thick wires (get help at the track if you aren’t confident about connector polarity or soldering). The small connector is for balance charging, which you needn’t worry about, so tuck it away using a short piece of spiral wrap (shown in the photo) or a couple of tie-wraps.
Install the LiPo with its bumpy side down and the wires at the front of the car. Trim the chassis’s foam padding as needed so the pack slides into place easily, without flexing the chassis. Use the battery strap to hold the pack in place. You’ll generally leave the battery in the car, unless you buy a second battery so you can charge one while running the other to get more track time.
Program memory #0 on the Onyx 230 for charging your LiPo. Set the battery type to LiPo, the cell count to 2, the capacity to 2400, and the charge rate to 2.4 amps.

LiPo batteries are remarkably durable as long as you don’t over‑discharge them. Some expensive speed controls have a “LiPo cut‑off” function that automatically turns off the car before  any battery damage can occur. Since you don’t have that type of speed control you have to be careful. During a race there’s no problem since the battery starts fully charged and the race ends before the battery gets close to over‑discharge. During practice, use a kitchen timer to keep track of how long you’ve run. How much run time you get depends on how you drive and how much grip the track has. Make a five minute run, then fully charge the battery and see how much charge the battery takes (the Onyx 230 displays this information when it finishes charging). If, for instance, the charger puts in 1000 mAH after a five minute practice run, then a ten minute practice run is safe, since the 2000 mAH used in a ten minute run gives a safety margin of 400 mAH.

If your car slows down noticeably (you pull the trigger and the car does not accelerate as it normally does) then stop immediately to save the battery from damage. Walk to the car, turn it off, and recharge the battery before doing anything else.

At the end of a race day leave your LiPo at least 50% charged.
Caring for the motor
Silver can motors are good for years of racing if you do not overheat them. The 96 spur / 40 pinion recommended in the kit setup gives a final drive ratio (number of times the motor turns to make the wheels turn once) of 5.85, for good speed without fear of overheating the motor as long as you don’t mesh your gears too tightly or do something else that binds up the drive train.
Get some light oil (you probably have 3‑in‑1 or similar around the house) and place a small drop on each motor bushing at least once per race day.

You can make your silver can motor run faster by breaking it in, and by cleaning it from time to time. Don’t worry about these things until your driving advances to the point where you graduate from Novice class. Then go read my article on silver can motor care.
Conclusion

On‑road RC racing started in the 1970’s and is easier now than ever before. “Conflict free” radios, LiPo batteries, pre‑mounted tires, water‑based paints for polycarbonate, one‑touch battery chargers, and precision‑molded parts made of high‑strength plastics are just some of the advances that have made the hobby more approachable.

I hope this article gets you off the sidelines and into on‑road RC racing! Don’t hesitate to ask questions at the track.
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