only 200 lb-ft by 6500 rpm. In contrast, when equipped with the remapped ECU, Project RX-7 exhibits a far more linear textbook approach to providing thrust. Although the RX-7 with the stock developed peak horsepower at the spike, it isn't what we would call usable horsepower. Its real peak of 255 wheel hp, which occurs at 6500 rpm, falls short of Project RX-7's lofty 284 wheel horsepower. More importantly, our car is far more driveable, faster, and resistant to detonation. 

Just to make sure that we didn't turn Project RX-7 into an environmentally unfriendly smog monster, we drove Project RX-7 to a local California-state emissions referee. With the intake, downpipe, exhaust, remapped ECU, and the main catalytic converter in place, the vehicle passed California's stringent tailpipe sniff test with flying colors. An underhood visual inspection would be another story, of course. Well, at least everything is bolt-on (and more importantly, bolt-off). 

Suspension Upgrades: Making Good even Better?
Sometimes it seems middle-aged, mainstream automotive journalists who spend much of their time behind the large-diameter steering wheels of sedate family sedans and dreary SUVs forget what it is like to drive a real sports car. Perhaps their backsides are overly sensitive to a firm, well-dampened suspension. Or perhaps they forget a car with low-profile tire and only a few inches of ground clearance cannot possibly tackle pot-holes and gravel-strewn roads without protesting. Frankly, this is the only reason I can think of as to why other journalists have accused the RX-7's suspension of being too stiff. Hogwash. 

From the start, we've always felt that the stock suspension is a bit soft for our tastes. Apparently, Racing Beat Inc. of Anaheim, Calif. feels the same way. While we were at their headquarters a few months ago checking out their impressive facilities (which, by the way, still devote a lot of floor space to Mazda rotaries), Jim Langer showed us a glimpse of a brand new suspension system just made available for the third generation RX-7. Imported directly from RS*R in Japan, the coilover system offers stiffer spring rates (along with helper springs to keep the main springs seated under droop conditions), adjustable shock absorbers with enlarged oil reservoirs, and threaded spring perches for height adjustability. Also available through Racing Beat was a set of RS*R "Pillow Ball" upper mounts. The all-metal, disk-shaped devices employ a solid ball-and-socket joint (not a flex rubber interface) to provide a no-flex interface between the chassis and the shock absorber shaft. In effect, this upgrade removes every bit of rubber (with the exception of the bump stops) that existed in the stock suspension. 

Installation was a breeze. Although the instructions were in Japanese, the easy-to-understand drawings speak for themselves. By the time of this writing, comprehensive directions in English should be included. The entire installation, from beginning to end, took only three hours. Since we were using the RS*R pillow ball mounts and not the stock upper mounts, there was no reason to disassemble the stock coilover assembly. The helper springs have a very light spring rate, and as a result, no spring compressors were necessary during the assembly and installation of the new coilover system. According to Jim Langer, the RS*R coilovers employ a 447 lb/inch spring up front and a 391 lb/inch in the back. For comparison, a stock '93 RX-7 sports 280 lb/inch and 198 lb/inch fore and aft, respectively. Up front, there is more height adjustability than anyone would need. It could be adjusted to ride low enough for the tires to scrape against fender lining or high enough to make a stock car look like an import low-rider. In the rear, however, the lowest perch setting could only lower our car approximately 1 inch. Significant drop, but not as low as some may desire. However, one can sucessfully lower the ride height by simply removing the small helper springs. Since our requirements didn't mandate a fashionably slammed, underbody-scraping low rider, we kept the rear helper springs in place, dropping Project RX-7 approximately 1 inch at each corner. 

So how does it work on the street? From what we can tell so far, pretty darn well. With 16 steps of stiffness adjustment, the shock absorbers can vary from chatter-your-teeth stiff to exceptionally compliant and downright comfortable. Despite the significant increase in spring stiffness, the softest shock setting yielded a ride easily as compliant as the stock touring suspension and far less jarring than the over-dampened, "sport-tuned" factory R1 suspension. Road feel was also improved, no doubt due to the elimination of the rubber-laden upper mounts. While there would never be a reason to use the maximum shock stiffness under any conceivable circumstance, it's very easy to find intermediate settings that fit one's need. Once nicely dialed-in, the shock absorbers responded readily, swallowing violent bumps and pot-holes while resisting motion caused by steady state cornering and braking. What we're left with was the best of both worlds. A car that is undeniably comfortable under real-world conditions, yet still resists body roll and provides razor-sharp handling. From what could be garnered from an on-the-road evaluation, the car has become even more eager to change direction. In fact, it would be safe to say the car feels more tail-happy than a stock RX-7 which, by comparison, tends to push gently as cornering forces builds. The mild oversteer attitude provided by the new suspension does not come as a surprise considering the relatively stiff rear springs. It is possible, however, to tune for more understeer by increasing shock stiffness up front and reducing stiffness in the rear. Increasing air pressure a few pounds in the front tires would also help to keep the rear end in check. 

However, for anything less than bonzai, no-holds barred driving, the cornering attitude at the limits of adhesion are never realized--especially in a vehicle that is capable of pulling 1.0 G on the skidpad. For autocross, which favors vehicles that sacrifice some stability for exceptional transient response, this suspension may be close to ideal. On a high-speed track, however, the uninitiated may find it a bit more than they bargained for. Either way, the RS*R system provides exceptional performance in a thoughtfully designed package. 

Conclusions
In the next installment of Project RX-7, we will continue to increase power output through the installation of a upgraded intercooler, a high-flow fuel pump, and a J&S Safeguard knock sensor unit. With the help of Cooltech LLC., we will attempt to upgrade Project RX-7's rear brakes while installing some very trick brake cooling ducts from Mazda Competition. A second oil cooler is also in store for our trusty rotary-powered steed. And what race car would be complete without a real roll bar? That's next as well. Beyond that, we still have to investigate possible clutch and flywheel upgrade alternatives, further suspension work, a vented hood, a strengthened powerplant frame, race seats, as well a host of other functional modifications. We are also going back to Thunderhill Raceway for some serious evaluation. Stay tuned because things are just starting to heat up.
Mazda RX-7: Part 5
Doom, gloom and a lot of other stuff 

By Shiv Pathak
Photography: Dave Coleman, Josh Jacquot, Shiv Pathak 

Now that we are deep into Project RX-7, it's only fair to offer a brief summary of what we have done so far. The first installment of our series (December, '98) offered an RX-7 buyer's guide and established the particular goals of our comprehensive build-up. In part II (January, '99), we addressed some vitally important preparation and maintenance items peculiar to the third generation RX-7, and uncovered the car's penchant for overheating on the track. In part III (April, '99), we initiated our build-up by installing a higher efficiency radiator, strengthened sway bar mounts, and a very trick metal matrix composite big brake system from Cooltech LLC. With heat management issues in check, Part IV (May, '99) took advantage of M2 Performance's well thought-out series of power-enhancing upgrades, which yielded a very safe and conservative 65 hp increase. With a grand total of 284 rear-wheel hp on tap, we tackled suspension upgrades by installing a fully adjustable coilover system from RSlR. 

Initially, this latest installment (Part V) was aimed at continuing to satisfy the power monger in all of us. We planned on installing, evaluating, and dyno testing M2 Performance's downpipe, intercooler upgrade and fuel pump upgrade. Unfortunately, a reckless grease monkey witha suspended driver's license decided to take Project RX-7 for a spin when we dropped the car off for a routine brake fluid flush. That spin ended with the driver's side front corner of the RX-7 planted firmly in the rear of a 7-series BMW. Oh, the horror!
Though the car's condition originally looked bleak, closer inspection revealed the damage was mainly skin deep. It appeared the driver's side front corner took the brunt of the impact, crumpling slightly. With no structural frame or suspension damage, the future of the car is certainly bright. So bright that M2 Performance has arranged to take advantage of this unfortunate situation by supplying the project with brand-new 1999 body parts from Japan. These updates included a revamped front bumper cover with improved cooling and intake ducts, a revised front air splitter, and a very functional, adjustable rear spoiler. By the time you read this story, Project RX-7 should be back on the track right where we left off. Our little disaster threw a big monkey wrench in the works, forcing us to redirect the focus of this installment elsewhere. 

Where Exactly Is Elsewhere?
They say "God is in the little things." What "they" mean beats us, we just want our car back. Nonetheless, our plan is to use this brief hiatus as an opportunity to catch up on a few little, but important, things we missed along the way, as well as to provide a little sneak preview of what the future holds. 

As a few discerning readers have noticed, what you see in the pictures isn't always what you get in the project text. In Part III (brake upgrade), you may have noticed that the RS*R coilover system was already installed, but not reviewed until Part IV. You may also have noticed a Mazda Competition intercooler upgrade was peeking out of the hood in one picture, but up to this point, has yet to be reviewed. "Why?" you ask. In an effort to carefully and fairly evaluate certain products, we often install them and don't tell anyone (including the readers) until we have a good grasp of their strengths and weaknesses. On such item that comes to mind is our clutch upgrade. "What clutch upgrade?" you ask. Good question. Read on... 

Clutchtober Fest
Clutch design is a hard science based on the fact that life is full of trade-offs and compromises. There is no "best clutch." A clutch that works well for one situation may be completely unacceptable for another. A drag-racing slipper clutch, for example, would be miserable for road racing. Accepting this unavoidable truth, we decided to test two very dissimilar clutches, each designed for very different applications. 

The stock clutch, built by Daikin Clutch Corp. for Mazda, mates a pressure plate with a traditional organic disk. Typically, organic friction surfaces offer very nice, driver-friendly, chatter-free clutch engagement. The trade off, unfortunately, is they are susceptible to being overheated through excessive torque-induced slippage. As horsepower increases, so does torque. While the stock clutch has been known to handle our current power levels adequately, there is no harm in looking at alternatives before they become absolutely necessary. 

One such alternative is offered by Exedy Clutch Corp., the performance division of Daikin Clutch Corp. Exedy offers a unique three-puck cerametallic clutch which is designed from the ground-up to be streetable. The clutch itself is very similar to the unit used in SCC's Project Eclipse (November, '98). 

The idea of a three-puck design, compared to a traditional full disc, is to concentrate the clamping force into a much smaller surface area, increasing the pressure on the friction surface. As a result, the overall torque holding capacity improves drastically. The cerametallic material can also withstand intense heat far better than stock organic-based clutches. Along with the clutch, we also installed a beautifully crafted Exedy chrome-moly lightweight flywheel. Nine-lbs lighter than stock, the Exedy flywheel was used in conjunction with a Mazda OEM counterweight. The stock RX-7 flywheel has a counterweight cast into it, so most aftermarket flywheels require the use of the separate couterweight used on RX-7s with automatic transmissions. Although the chrome-moly flywheel weighs more than its aluminum counterparts, the Exedy flywheel has been cut with large holes towards the outer edge of its surface in a serious attempt to minimize rotational inertia while maintaining a desired amount of heat-absorbing mass. The end result is a flywheel which works like a normal aluminum flywheel, but is able to withstand more heat. 

Results? The Exedy clutch grabbed hard and held up wonderfully on the track. It never showed any signs of slipping or weakening, even when used extremely hard. Pedal effort was on the heavy side, but certainly not unbearable. This could be the ideal clutch for the drag strip or road racing. However, street driving was far from enjoyable. On a car that spends more time on the track than on the road, this clutch makes sense. It is streetable, as Exedy claims, in the sense that you could very easily drive your car to and from the track. If you define streetable as tolerable in traffic and normal, day-to-day, life-in-the-big-city traffic situations, we'd have to disagree. 

The cerametallic clutch was not appreciated by the vast majority of drivers. After three months of usage, Project RX-7 definitely sacrificed a good deal of its daily utility and driveability. It was stalled more times than a naughty horse. Under light use, the driving experience was acceptable, but once the clutch became hot (through prolonged stop-and-go traffic), things took a dramatic turn for the worse. Clutch engagement became alarmingly grabby and borderline offensive. I soon did everything in my power to avoid driving in heavy traffic. I also quickly dismissed the notion about allowing anyone else to drive the car on public roads without a serious crash course in clutch management. Of course, there are far less driveable metallic clutches on the market. Most of them simply don't work for street application despite one's best efforts. At the end of the day, the Exedy clutch didn't fit with the goals of the project, and it was removed in favor of something more biased toward street use. 

In its place, M2 Performance installed a high-performance clutch from Mazda Competition. Using a stock, organic disc and a 35 percent stiffer pressure plate, the Mazda Competition clutch offered excellent driveabilty coupled with improved torque holding capacity over the stock clutch. Pedal effort, although marginally increased, was far from being objectionable. Otherwise, it felt very similar to the stock unit. Would the Mazda Competition clutch hold up as well as the Exedy unit under repeated drag strip launches and general abuse? Not a chance. However, this is a trade- off we are readily willing to accept given the way we use the car. Once again, we have found there is no such thing as a free lunch. 

So what about the Exedy flywheel? Did it work well? Indeed it did. In fact, it worked exceptionally well. Throttle response was transformed from blurred to spastic. Although it took some time adjusting to the engine's new-found liveliness during heel/toe downshifting, there was no obvious driveability trade-off. Clutch engagement (with the Mazda Competition clutch) was completely agreeable with the Exedy flywheel in place. Starting from a dead stop took no unusual effort. Perhaps most impressive was the fact the flywheel looked fresh, even after three months of abuse with the Exedy cerametallic clutch, a sign of the heat-resistant nature of the chrome-moly construction. 

Pedal Upgrades: Wider Is Better
Quite frankly, when it comes to driving sports cars, being tall isn't all it's cracked up to be. Sports cars, especially those from Japan, tend to be far more hospitable to shorter drivers. Taller folks often find most sport compacts have steering wheels which sit between their knobby knees. Not only does this look foolish, it also makes heel-and-toe footwork well neigh impossible. 

Why so? To execute a proper heel-and-toe downshift, the right foot must be rotated counter-clockwise so that the toes press firmly against the brake pedal while the right edge of the foot simultaneously "blips" the throttle. For those over the national average height, the steering wheel in the RX-7 can act as a very effective blocking mechanism, prohibiting this necessary leg rotation. 

David Breslau, a Project Technician at the MIT Center for Space Research (no, seriously), has a solution to this height-induced dilemma. It's called the "Widefoot." Breslau, a fellow RX-7 owner and enthusiast, has developed an attractive, bolt-on pedal adapter that effectively shortens the gap between the brake and throttle pedals. This, in turn, reduces the amount of foot rotation necessary to whip off a quick heel-and-toe downshift. It works. "Wow, that adapter is actually functional," remarked Dave Coleman, SCC's esteemed engineering editor and staff giant. It looks darned nice, too. The Widefoot pedal is available in two sizes for the RX-7 and can be ordered through Crooked Willow Composites, LLC. 

A Tire's Best Friend
Falling under the useful-stuff-we-would-never-think-of-ourselves category, we installed the remarkably helpful SmarTire system. Consisting of four small, lightweight sensors and one visor-mounted, back-lit system monitor, the SmarTire system constantly measures individual tire pressure and air temperatures, radioing low pressure and high temperature alerts. Installation is straightforward. One transmitting sensor (along with its counterweight) is fastened to each wheel with a large hose clamp. When the wheel is in motion, each self-powered sensor transmits air pressure and air temperature data to the system monitor every 30 and 60 seconds, respectively. With a battery life of nearly 60,000 miles, and accuracy of +/- 1 PSI, the system provides years of maintenance-free service. 

But is it helpful? How could it not be? Since its installation several months ago, I no longer manually check my tire pressures before a long trip or a track event. If pressures are abnormal, we know that the SmarTire system will provide its audible warning. More importantly, who needs run-flat technology if you can effectively predict a slow leak before it leaves you stranded? It will also more than pay for itself with the cost of a single towing charge. Initially developed in England and offered as an option on the 1996 to '99 Lincoln Continental, SmarTire technology is now available in the aftermarket for virtually any vehicle that uses any standard radial tire. Of course, sensor installation is best done when you get new tires, as the procedure involves removing the tire from the rim. 

Toyz 'n the Hood
What good is an RX-7 project if we fail to take advantage of Mazdaspeed, Mazda's very own performance specialty house. Offering a host of unique, OEM-quality go-fast parts, Mazdaspeed is a serious force in the RX-7 aftermarket. To test our theory that nobody does it better than the factory, we contacted Ben Miller of CSi, a Southern Californian importer of Mazdaspeed's performance products. We requested the attractive Fiberglas "Aero bonnet" (fancy name for a vented hood), a strengthened power plant frame (the bridge truss-like assembly that rigidly connects the transmission to the differential), and a short-throw shifter. 

With the car in its current state of unrest, we cannot offer a full review and pictorial of the vented hood. All we can say is the hood does an excellent job in attracting stares and, most importantly, dramatically reducing the RX-7's characteristically hellish under-hood temperatures. In fact, covering up the vents with racer's tape revealed a massive negative pressure zone used to effectively scavenge much of the hot air from under the hood. Although this is pure conjecture at this moment, not only does a vented hood make the car more resistant to overheating, it could also improve intercooler efficiency at speed. We eventually hope to take before-and-after temperature measurements to verify our hunches. 

Originally used in the development of RX-7's little brother, the Miata, the power plant frame (PPF, for short) is made of high-tensile steel covered with a thick laminate of vibration-dampening plastic. The PPF effectively isolates the engine's torque loads that can often have an adverse affect on the chassis. Resisting windup better than a traditionally mounted differential, the PPF design allows smoother starts and launches while contributing to overall chassis rigidity and crashworthiness. While it sounds great in theory, it would be even better in practice. 

However, as Brian Richards of M2 Performance points out, the stock PPF tends to crack during extreme situations such as violent, axle-hoppin' drag strip launches. The strengthened PPF sounded like a good bet. 

However, upon inspection, the unit, despite a pretty red powdercoat, looked strangely similar to the stock unit it was replacing. It was made of the same gauge steel and welded together at the same exact points. What's going on? Wasting no time and unable to speak Japanese, we referred to Mazdaspeed's product manual. 

According to the literature, the strengthened PPF is constructed from a stronger steel material. With no advanced degree in metallurgy to prove otherwise, we must take their word for it and review the product based solely on its on-the-road merits. Did it make a noticeable difference with the new PPF installed? Hard to say for sure. Although I notice some changes in ride quality, the differences are very subtle. The car does indeed feel somewhat tighter over rough roads. With some more evaluation time, perhaps we can get a better idea of its merits. 

One product met with unanimous and unabashed praise--Mazdaspeed's short-throw shifter. Compared to similar domestic short-throw units, the Mazdaspeed unit, as expected, looked and felt top-notch. Although the instructions were in Japanese, installation took no more than 20 minutes. 

Simply remove the center plastic console, unbolt the stock shifter assembly, and replace the old with the new. Once installed, the shifter, now operating with a new fulcrum point, can be rowed through the gates with small twists of the wrist, instead of longer rows of the arm. More importantly, it doesn't exhibit the notorious notchiness and balkiness that plagues most short shifter kits. Once again, leave it to the factory to get the job done right. 

Conclusions
In the next installment, we will cover the installation of the 1999 Japan-spec. updates. In the near future, we will also install, review and dyno another round of M2 Performance's power-enhancing upgrades as well as a few of their brand-new, track-derived products. Of course, we will also be returning to Thunderhill Raceway to engage in some serious high speed evaluation in our never-ending quest to discover the ultimate real-world suspension set up. Stay tuned....

Mazda RX-7: Part 6
Finally! Back In The Saddle Of Our Rotary Powered Thoroughbred. But Is It As Good As Before? 

By Shiv Pathak
Photography: Shiv Pathak 

Project RX-7 has finally returned to the land of the living--and it's back with a vengeance. Despite its share of misfortune, there is no denying our irrepressible Mazda is here for the long haul. But before we get too deeply involved in the current state of affairs, let's review some of the car's colorful history. 

In Part I (December '98), we evaluated our pristine, bone stock '93 RX-7 while offering a "buyers guide" for potential owners. Then in Part II (January '99), we discussed the car's inherent shortcomings and initiated the early stages of our build-up starting with reliability-enhancing tweaks. Engine cooling and a big brake upgrade were the major topics we addressed in Part III (April '99). We delved even deeper into Project RX-7's performance envelope in Part IV (May '99), when we safely increased power output by nearly 90 rear-wheel hp.
We were on a roll, but as fate would have it, we ran into a nasty obstacle in Part V (July '99), when an employee at a local franchised tire shop took the car out for a high-speed test drive and crashed into a parked car. Luckily, no one was hurt. But seeing a car as beautiful as our Project RX-7 lying lifeless, sandwiched between a BMW luxo-barge and a chain-link fence, was like witnessing the scene of a gruesome crime--almost enough to make a grown man vomit. Torn plastic and shattered glass littered the accident scene like garbage on the cinema floor after a day-long movie marathon. But enough dwelling on the past. Especially considering the fact our future was starting to look surprisingly bright. 

It should come as no surprise to our loyal readers that a few months have passed since our last Project RX-7 installment. During this time, Brian Richards of M2 Performance gathered up everything we needed to update our battered '93 model's body to Japan-only '99 specifications (a full report on the '99 RX-7 was in the September '99 issue). During its hiatus, Project RX-7 has also been a temporary visitor to more than a few large, well-known auto body repair shops. Unfortunately, all of them were a bit hesitant in allowing our magazine (especially one annoyingly critical owner/writer) to document and photograph the entire repair process, from start to finish. Why? Perhaps no one wants to reveal the hammering, cutting, bludgeoning, welding, crying, etc., that goes on behind closed doors. Or maybe no one wants to be responsible for a well-known and extensively modified supercar that, after being fixed, isn't so "super" anymore. 

With no obliging repair shops in hand, we were forced to redirect our efforts elsewhere. Dejected, depressed and suffering from rotary withdrawal, we focused our waning attention on smaller, more personalized, auto body shops that (we hoped) wouldn't mind the challenge and risk involved in repairing a one-off magazine project car. We visited a few such shops, but none impressed us more than Kee's Auto Body of Concord, Calif. 

Owned by Kee Huynh, Kee's Auto Body has been specializing in customized imports for nearly a decade. Pay a visit and you will find Huynh and his friendly employees mindfully working on any number of exquisite sport compact show cars, all of which would look right at home gracing the pages of this magazine. Fortunately for us, Huynh had no problem with repairing Project RX-7 despite our awkward omnipresence and silly photography-related requests ("Stand right there, hold this hammer, and don't move for the next ten seconds"). Clearly, he has nothing to hide. More importantly, he has patience. And after examining examples of his finished work, we are not surprised. 

Project RX-7: On The Operating Table
It's rare to be witness to the internal affairs of an auto body shop. For that reason alone, we're going to shed some light on the entire process. Although it may not be exciting as chasing down Vipers at Thunderhill, the topic is newsworthy, nonetheless. The first step in repairing a wrecked car is known as the "tear down." As the name implies, this stage involves the removal of all damaged body panels and parts in an effort to get a clear picture of the full extent of the damages. In our case, once the front quarter panels and bumper cover were removed, we discovered Project RX-7 had indeed suffered what most believe to be the automotive equivalent of a death sentence: Frame damage. 

Fortunately, the damage was isolated to the small section of the frame in front of the driver's side strut tower. This means the critical "mid-section" of the car was still perfectly intact. With such minor and localized frame damage, the prognosis was excellent. So how do you straighten a frame? Answer: Like a prisoner on a torture rack. The car is clamped in place by its frame rails, adorned with chains, and literally pulled straight by unrelenting hydraulic machinery. As a finishing touch, once straightened, Huynh wielded a welding torch, chisel and hammer to artfully bend, reshape and strengthen a few hard-to-reach areas of the frame and radiator support. A little bit of grinding and a few shots of black spray paint were all that was needed to completely obscure any obvious clues frame damage--absolutely amazing. 

Unfortunately, the Mazdaspeed carbon composite vented hood did not fair so well. Cracked in three places, scuffed on top, and splitting down the front edge, we were uncertain it could even be repaired. However, Huynh--ever the optimist--was convinced it was perfectly salvageable. Using a series of adhesives and strengthening materials, he carefully mended the hood to good-as-new condition. The only clues of repair were a few blotches of hardened maple syrup-like goo visible only on the underside of the hood. 

Project RX-7: The Mazda Makeover
Now came the time to install the brand-new '99 front bumper. The good news: All the openings on the front fascia were significantly larger than before and should, theoretically at least, allow more air-flow through the radiator and oil coolers. The bad news: The presence of a sinfully ugly front license plate holder Mazda integrated into the front bumper. "Why?" you ask. Beats us. 

Our best guess is front license plate laws are far more strict in Japan than they are in the States. With this in mind, one could argue that Mazda's new bumper design, when garnished with the use-or-be-punished front license plate, allows more air flow through the radiator (and supposedly looks better) than a "normal" bumper equipped with a front plate mounted awkwardly by a generic bolt-on bracket assembly. Regardless, those who are blessed with a finer sense of aesthetics would feel it is a crime to desecrate the irreverent RX-7 with a front license plate. 

This, however, would mean that recessed plate holder had to go. And, thanks to Huynh, that's exactly what happened. Keep in mind, this wasn't routine surgery. In fact, the process was quite involved and remarkably time-consuming. First, Huynh reinforced the inside of the bumper cover with a panel of Fiberglas--making the curved plastic more rigid and easier to slice and dice. Then, he cut away the entire recessed license plate holder portion, leaving a massive hole that begged for immediate attention. Initially, Huynh planned on removing the front section of the old bumper (which was still intact, for the most part) and using it as a direct transplant. However, upon closer inspection, he noticed the old donor bumper had a slightly different curvature that would not "line up" perfectly with the rest of the '99 nose. Undeterred, Huynh solved the problem by removing two portions of plastic off the side of the '93 bumper, artfully mating them with plastic weld and transplanting the assembly into the eagerly awaiting patient. After many bouts of plastic filling, repeated sanding, and artful curve-matching, the new-and-much-improved bumper cover was complete and, like the rest of the car, ready for its date with the sealed, dust-free, and temperature-controlled painting booth. 

Watching a car getting prepped for painting is like watching a documentary on how ancient Egyptians mummified their deceased pharaohs. By the end of the process, layers upon layers of masking tape, paper, plastic wrap, and cloth were carefully shrouded upon our Mazda, exposing only the areas needed to be painted (front fenders, Mazdaspeed hood, and nose). With a steady hand, a discriminating eye, and one heck of a paint gun, Huynh painted the bare (but newly primed) surfaces. Concerned the color of the newly painted body parts wouldn't perfectly match the rest of the car's seven-year-old OEM paint, Huynh partially painted both doors, and in the process, carefully blended the old paint with the new. Once the painting process was complete, two layers of clearcoat were added, giving the car the much desired but rarely attained "wet look." With the car already glissening with brilliance and style, the last step involved a comprehensive finishing, polishing, and waxing. 

A day later, Project RX-7 looked as good as new, fully adorned with a new front end, parking lights, taillights and a snazzy vented hood. All complete and ready for the road, we paid a visit to William Chang at C2 Automotive Inc. for an unusually accurate four-wheel alignment. Within an hour, Project RX-7 was back to its old self and original specifications. 

Without A Hitch? We Think Not.
Although we were hoping all our diligent restoration efforts would be rewarded with a viceless outcome and a complete absence of teething pains, this wasn't exactly the case. The first glitch we encountered was the '99 front bumper reinforcement that had to be trimmed to fit flush underneath our modified bumper cover. Second, the stock plastic under tray/splash guard had to be re-routed slightly to fit with the new nose piece. The new twin bulb '99 parking lights also presented us with a slight inconvenience. We discovered the electrical connector didn't match up, forcing us to cut, rewire and install a set of old-style connectors. Cooling and airflow management issues also abound. First of all, the stock oil cooler ducts didn't come close to mating with the new bumper's much larger cooling intakes. Mental note #1: Order '99-spec. oil cooler ducts. Also, the space behind the radiator support and the inside of the new bumper is not sealed off--allowing incoming air to flow over, not just through, the radiator and intercooler duct. Mental note #2: Get creative with plastic paneling, a razor blade, and tie wraps. Lastly, we found that Mazdaspeed's incredibly lightweight carbon composite vented hood doesn't like to stay in one place when slicing through the air at speeds greater than 60 mph. Because we first noticed this problem when we ran with the stock bumper, our current airflow situation should not be held responsible. While it's highly unlikely the hood will catastrophically detach and tumble over the car's roof, seeing 1 to 2 inches of turbulence-induced hood flex is still disconcerting. Mental note #3: Install hood pins before the next visit to the track. While these minor problems are hardly deal-breakers, they were unforeseen glitches that should be expected by anyone interested in making similiar upgrades themselves. 

Finally.... Boost Problems!
While not related to the makeover, but still a problem nonetheless, we've been noticing a turbo transition problem that first made itself apparent nearly two months before the accident. At first, the problem started off as a mild "hiccup" that happened every so often--only under partial throttle--just as the secondary turbocharger was coming on-line. As time progressed, so did the symptoms--eventually getting to the point where the secondary turbocharger wouldn't kick in at anything less than under wide open throttle. This "all or nothing" power delivery absolutely shattered the car's once-excellent daily driveability while contributing to some hairy on-track situations that all of us would like to forget. Fortunately, with the help of Mostly Mazda and M2 Performance, the problem, which turned out to be a lazy turbo control solenoid valve, was eventually diagnosed and immediately replaced. With nearly 65,000 miles currently on the clock, it wasn't surprising that our third-generation RX-7 developed sequential turbo system problems. With such a shamelessly complicated system, possible causes could be as simple as a malfunctioning one-way check valve (which is used to pressurize or depressurize the vacuum tanks, both of which are used to actuate the turbo switchover) or as beguiling as failing electrical connectors or loose vacuum lines (remember the "rat's nest" under the intake manifold). Fortunately, earlier in our project, we secured all the vacuum lines with tie wraps--eliminating at least one possible cause for these turbo problems. 

Another problem we discovered was a torn lower intake pipe. According to Richards, it is not uncommon for these stock rubber "accordian-like" pipes to weaken, collapse or rupture as these cars get older. To fix the problem altogether, Richards installed a set of polished aluminum intake pipes (one for each turbo inlet). 

Things Are Heating Up
During our last dyno testing several months ago, Project RX-7 spun the Dynojet rollers with an SAE-corrected 282 hp. With only 3,000 lbs (including the driver) to motivate, Project RX-7 is one fast car. Fast enough for most and perhaps too fast for a few. 

But with summer now upon us, Northern California is plagued with ambient temperatures approaching, and often exceeding, triple digits. Unfortunately, hotter air means thinner air, which translates to substantially less horsepower. Compared to those cold crisp winter nights of yestermonth, where the intake charge were as dense as the hair on Austin Powers' chest, the summer brought upon turbo outlet temps approaching 270 F. Mixed with an abundance of fuel (as dictated by our remapped fuel curves), the engine is subjected to a power-robbing overly-rich air/fuel mixture. 

There is a reason, however, for the rich-running condition. According to Richards, the surplus of fuel is the only thing keeping the car running safely under these extreme conditions. Without the extra fuel's chemical cooling properties, the blistering intake temperatures could lead to detonation which would instantly fracture the diminutive rotary engine's apex seals. 

The root of this evil, of course, isn't Mother Nature. The real problem lies in the stock intercooler's inability to bring the sizzling hot turbo outlet temperatures (approximately 240 F) down to near ambient levels. Yet another problem associated with the OEM intercooler, especially at our higher-than-stock power levels, is an unreasonably-high peak pressure loss of 2.6 psi (which we measured during a full-throttle 12-psi run at 7000 rpm.) Such a big pressure drop across the intercooler (which we measured before and after the two rubber "elbows" going into, and coming out of, the intercooler) means the turbo is working overtime to maintain the desired manifold pressure of 12psi. Unfortunately, over-driving a turbo forces it to operate at a reduced efficiency. The end result is higher turbo outlet temperatures and a reduction in horsepower. 

Cool It
Fortunately, Mazda Competition, the performace division of Mazda of America, offers an attractive "drop-in" intercooler replacement. Unlike the stock unit which has plastic end tanks and a 2.5x11.5x4.5-inch core dimensions, the Mazda Competition intercooler is all aluminum at a slightly thicker 3.0x11.5x4.5-inch. When tested, however, the upgraded intercooler only offered a marginal improvement with respect to intake temperatures and pressure losses. Surprised by our findings, we closely compared the core design of both units. We discovered the Mazda Competition intercooler, unlike the stock unit, is equipped with turbulators in the air-charge channels. While these turbulators are designed to make sure laminar air flow doesn't become a problem (turbulent flow promotes better heat exhange), they can also increase pressure drop across the core. This increase could offset the improvement afforded by its larger intercooler volume. 

However, the extra core thickness brings about its share of complications as well. According to Maxium Boost by Corky Bell, the second half of the core only does one-fourth of the heat exchanging work, making it less effective. A thicker core also makes it more difficult from ambient air to pass through--reducing its efficiency even further. With these issues in mind, it is no surprise that the juggling act of intercooler design isn't as simple as it would appear on the surface. One distinct advantage the Mazda Competition intercooler has over the OEM unit is its sheer strength of construction. With no plastic end tanks to rupture or come undone (these problems are not uncommon for road racers), the all-aluminum intercooler should physically survive under the most grueling conditions. It is no surpise that these units, for this reason alone, are popular among SCCA Showroom Stock racers. But for our high-horsepower needs, this small intercooler isn't what we were looking for. 

Cool It More
The next step in the charge cooling process comes in the form of two thoroughly impressive intercoolers systems, both available only through M2 Performance. The smaller of the two (measuring a whopping 3.5x12.55x11.55-inch) is the currently largest intercooler that can fit in the stock location. The larger unit, which is nearly 6 inches wider, requires a relocation of the battery. Due to their decidedly non-stock dimensions, both intercoolers require a dedicated air duct, associated intercooler piping and intake elbow--all of which are included in the system. 

While we didn't get a chance to install and test the larger of the two intercoolers yet (wait until the next installment), the smaller unit yielded simply outstanding real-world results. First of all, measured pressure loss was only 1.1 psi. As a result, manifold pressures increased from approximately 12 psi to a rock-solid 13 psi. But the biggest surprise was how effective the intercooler was at bringing peak intake temperature down to within 22 degrees of ambient! 

With the cooler air charge, the engine has become more resistant to knock. The denser charge also ameliorated the excessively rich air/fuel mixture. When strapped upon the Dynojet chassis dyno, the combination of the cooler charge and slightly higher boost levels yielded an increase of nearly 20 rear wheel hp! Very impressive for a passive upgrade that becomes even more effective on the road (with real airflow). Even during the fourth gear Dynojet pull (on a 100-degree morning), peak intake temperatures rose by only 49 F. On that same day, when the test was duplicated on the road, intake temps rose by only 30 F over ambient. Also impressive is the fact intake temps are within a few degrees of ambient temperatures during cruise conditions. The combination of a true cold air box and an incredibly efficient intercooler certainly pays off. 

Of course, also impressive was the RX-7's real world performance. Up to approximately 5000 rpm (when operating on the first turbo), the world doesn't seem to blur by that much quicker. Above that, however, interesting things start to happen. The "switchover" is accompanied by a gratifying wad of torque (an increase of nearly 70 hp within 300 rpm), followed by a progressive swelling of turbine-like forward thrust. Above 6500 rpm, however, we experienced some distinctive misfire, which caused a dramatic roll-off in power. Nevertheless, there is no doubt that there is more horsepower to be found (heck, we're still 2000 rpm shy of redline!). But, of course, that quest is for another day. Currently, with 301 rear wheel hp on tap by only 6000 rpm, our new-and-improved RX-7 offers awe-inspiring performance while providing grin-inducing thrills. We are also looking forward to seeing how that performance translates to the track. 

Coming Up...
In the next installment, we will conduct track testing at Thunderhill Park, during which time we will continue our intercooler testing by measuring intake temperatures during more extreme, sustained boost conditions. We will also quantify the effects of our yet-to-be-tested Mazdaspeed vented hood. Also in the future, we will pursue our quest for the ultimate track and street suspension set-up. Yet another monstrous big brake upgrade is on the horizon as well. The brake setup we used never ended up in production, so we want to switch from our custom setup to something that can be duplicated more easily. Of course, more tire-shredding horsepower cannot be too far away either. Stay tuned. Lots more to come.
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Part VII already? That's right. Nearly one year has passed since we first got our hands dirty with Mazda's extraordinary third-generation RX-7. While we've lived through both the good and the bad, we like to think we've learned something during every step of the way. 

Before we continue our goal of building the ultimate streetable race car, let's summarize what has been done so far. In Part I, we evaluated our then- stock, '93 RX-7 and offered a "buyers guide" for potential owners. Then, in Part II, we addressed the car's inherent shortcomings while beginning the early stages of our comprehensive build-up. Part III covered the vitally important issue of thermal management with the installation of a high-efficiency radiator and a very trick heat dissipating, metal matrix composite brake upgrade.
In Part IV, we turned up the wick even further when we began our series of horsepower-enhancing upgrades from M2 Performance. Additionally, we also installed a few goodies from the, now defunct, Mazdaspeed. Unfortunately, in Part V, things came to a crashing halt when a local tire shop drove Project RX-7 into a parked BMW. Making lemonade out of lemons, we documented the repairs in Part VI while additionally installing a modified front frascia from the Japan-spec 1999 RX-7. Resisting the temptation to rest on our rotary-powered laurels, we upped the ante even further by installing and testing two popular intercooler upgrades. With the larger of the two intercoolers now installed under its exquisite vented hood, our Project RX-7 is stronger than ever as evident during its most recent trip to the Dynojet, when it logged a tire-scorching 301 wheel horsepower run with just under 13 lbs of boost. 

When Brakes Break
There are a few things in the world more stressful for a car than having it driven by a professional rally car driver on a closed track. With four heavy braking zones situated in a short, one-mile road course which is dispatched in just under one minute, brake rotors are given almost no opportunity to cool their overheating heels. Unfortunately, the very nature of the Cooltech's MMC rotor material didn't quite match our needs. Within a few hot laps, the brakes completely faded and a rotor eventually cracked. 

Why? Our best guess is the MMC material needed more airflow to make use of its extraordinary heat dissipating properties. This would explain why the brakes worked well at the larger road course such as Thunderhill and Laguna Seca. Perhaps with the use of dedicated cooling ducts, the brakes could have shed heat as quickly as it was generated, and in the process, stayed intact. Unfortunately, we'll never know for sure. But in all fairness, when operating within their temperature range, the brakes worked wonderfully. With colossal 14x1.25-inch rotors and massive Porsche "Big Red" calipers, the braking system offered a mechanical advantage untouched by most modern performance cars. Capable of engaging the ABS system at nearly 90 mph (while rolling on sticky R-compound tires!), their velocity reducing abilities were never in doubt. However, as we witnessed on the small track, they failed as soon as they reached their maximum heat capacity (which is dictated, in part, by their low mass). That's too bad. With each rotor weighing less than 8 lbs, they appealed to the mass-reducing obsessive in all of us. Unfortunately, it appears the MMC rotors' most obvious strength was, in fact, their fatal flaw. That may sound overly dramatic, but certainly not as dramatic as approaching Turn 1 at 90 mph with no brakes. 'Nuff said. 

Building a Better Braking System
At 2,800 lbs, the third-generation RX-7 is exceptionally light by production car standards. Through Mazda's fanatical weight reduction program (they even shortened the spark plug wires!), the RX-7 is an alarming 700-1000 lbs lighter than its comparatively adipose competition (e.g. Toyota Supra, Nissan 300ZX, and Mitsubishi 3000GT). In fact, it's nearly 300 lbs more feathery than Acura's all-aluminum NSX. As we all know, less mass means less momentum. And less momentum means happier brakes. However, as fast as this car is on a track, it will eventually be even faster. While 300 rear wheel hp is nothing to sneeze at, just the idea of another 50 ponies makes us giggle with anticipation. This and the fact we almost always run gummy race rubber would suggest there is no such thing as too much braking capability. But where do we look? 

Fortunately, Brian Richards at M2 Performance has spent the last several months developing a system that could potentially fill our big brown bag of needs. As we established early in our series, everything we install on our car must maintain a stock-like streetability while offering exceptional performance. A "streetable" brake system, for instance, must be just as reliable, noise-free, and low-maintenance as the stock braking system. Installing a rackety race caliper that is designed to be rebuilt after every track testing session is not acceptable. Understanding our needs, while designing in room for growth, Richards has developed a unique big brake upgrade that should quench our thirst for decellerative g-forces. Consisting of a road-going version of AP Racing's four-piston race caliper and a 13-inch AP Racing rotor, M2 Performance's big brake upgrade is the next logical choice for our Project RX-7. 

With 25 years of racing success, AP Racing literally builds the highest quality braking components in the world. For instance, the very same rotor we are using on our Project RX-7 is also used in street course racing Champ (formerly known as Indy) Car applications. While Champ Cars are hundreds of pounds lighter than our RX-7, they are designed, from the ground up, to provide positively staggering performance numbers. Running alarmingly wide wheels which are wrapped with the gummiest slicks imaginable, and armed to the hilt with mass multiplying down-force devices, the braking loads experienced by these vehicles is beyond the realm of comprehension. Imagine approaching a hairpin turn at 180 mph, standing on the brakes, and WHHOOOMMMPHHH.... by the time it takes you to read the first few words of this sentence, you are strolling into the turn at a leisurely 45 mph. Lap after lap. No time for fade. Good God man. 

Designed with 48 curved veins for maximum heat dissipation and made of high-quality cast iron, the slotted rotor is heat treated, then ground to a fine tolerance, and finally pre-bedded for immediate abuse. (They are, after all, designed for Champ Cars.) The result is an unquestionably stalwart 13x1.2-inch rotor that weighs, along with its anodized aluminum hat and titanium fasteners, a surprisingly light 12.5 lbs. By comparison, the smaller 12.7x1.25-inch rotors from the Porsche 911 Turbo weigh a massive 21 lbs. Even a relatively unconvincing 11.6x0.85-inch stock rotor is heavier at 14.6 lbs. AP Racing's all-aluminum race calipers are just as over-built. Equipped with anti-rattle springs that hold the brake pads firmly in place, there should be none of the squealing and clunking typically associated with full-on race calipers. And unlike the previous brake system's top-of-the-line Brembo "Big Red" calipers, AP's version has a completely recessed dust seals which tend last longer than their bellows-type counterparts (since they do not come in contact with the backside of the hot brake pad). 

Like the Brembo calipers, the AP unit also uses differential bore pistons which are designed to reduce the effects of taper wear (when the leading edge of the pad wears faster than the trailing edge.) The first brake pad we will evaluate with the new brake system is the Hawk HPS pad. Designed as a high-performance street pad, the HPS is the most conservative pad we will likely evaluate. As time goes by, we will work our way upward, experimenting with pads of increased fade resistance. With some luck, we'll eventually find a performance pad which fulfills our wildest, fade-free, trail-braking fantasies while still working acceptably when cold. Enough of theory. How does it work on the track? Like usual, we took the car back to Thunderhill Raceway to find out. 

Track Evaluation
It's 10:30 a.m. in Willows, Calif. when I check my brake fluid, confirm my tire pressures (32psi cold according to the ever-entertaining SmarTire system) and head off to pre-grid. By 10:35 a.m., I'm on the track. I begin my warm-up lap, remembering to stay completely off the brakes. Tire pressures are slowly rising and coolant temperatures reach a steady 180 degrees F. after three-quarters of a lap. The car is warm, but the brakes are stone cold. 

Minutes later and I'm slowly exiting Turn 8 in second gear, gradually laying on the throttle. I short-shift to third gear. Back to even throttle. I exit 8A at 3000 rpm and plant my right foot to the floor. Boost gauge needle immediately jumps to an indicated 13 psi. Exhaust note deepens. The rate of acceleration begins to swell. A cacophony of hissing noises fills the cabin, piercing my helmet. At 4800 rpm, exhaust notes drop an octave and I now hear whooshing. 

I feel like a stone that has been launched from a slingshot. Heading towards the far end of the long and narrow front straight, I grab fourth gear as the scenery begins to blur. 5500 rpm comes and goes. I look at the speedometer and see 100 mph and rising quickly. Against every primal instinct of self-preservation, I keep the throttle floored. All in the name of good journalism, I remind myself. The cone chicane at the end of the straight is looming closer and closer. I try to remember some old kinetic energy equations from high school and fail miserably. Cones are getting big. Real big cones ahead. I begin to count to myself. Three...110 mph. Two....115 mph. One....120 mph. Hit the brake. Now. I'm going to hit the cones. Now. [STOMP!!!] WHOOOOOOOOMMMMMMPH... 

The car comes to a complete stop. Blood rushes back to my body--away from my palpitating extremities. The chicane stands before me. Four car-lengths before me. Damn, Champ Car brakes are nice. 

With brake pads that were so frightfully effective when cold, I expected a fade problem during prolonged hot lapping. After all, brake fade is a fact of life. It happens with any and every braking system. Deal with it. But to my surprise, fade only became an issue after four or five laps of heavier-than-normal braking. In fact, I repeatedly found myself expecting too little and braking too early. Pretty remarkable for Hawk's softest Ferro Carbon street pad. But still, it would be best to use a more aggressive pad for our purposes. Fortunately, with several pad models to choice from, all fitting our AP caliper, we should have little trouble finding our pad of choice in an upcoming installment. 

Subjectively, the new braking system is unreproachable. Pedal feel is easily superior to that of the Cooltech system--firmer with less travel. It offers incredible feedback as well. When pressed hard, one can actually feel (through the pedal) the slotted rotors sliding against the pads. If that isn't a testament to the caliper's outstanding rigidity, we don't know what is. Also readily apparent is the fact the caliper pistons are sized correctly, making the system perfectly compatible with the stock master cylinder and brake proportioning. 

The previous big brake system, on the other hand, tended to use the front brakes harder than the rears, forcing the ABS to act as an electronic proportioning device. The M2 Performance brake upgrade fits like a glove, looks like a winner, delivers all the goods, works like a charm, and whatever cliche of unabashed praise we can think of if given enough time. 

Suspension Revisions
As discussed earlier in this series, it isn't unusual for us to install and evaluate a product for several months before offering one word of editorial print. Sometimes it's a matter of scheduling. Other times it's because the necessary photographs were misplaced. However on some occasions, we actually hold off judgment for more professional reasons. And such an occasion is now. 

Three months ago, we removed the RS*R coilover system in an effort to install something that would come closer to meeting our needs. While nothing was intrinsically wrong with the RS*R set-up, we did find it lacked the overall balance we were looking for. As we mentioned in Part IV, the car tended toward oversteer, making it difficult to get the power to the ground while exiting a turn. That, coupled with a tendency to wag its tail during high-speed lift throttle doesn't quite meet our goal of building a fast, safe, and enjoyable track car. In its place we experimented with M2 Performance's height adjustable coilover suspension system. Consisting of a set of eight-way, high-performance shock absorbers, threaded aluminum spring perches, and a vast selection of linear rate race springs, we hoped we could stumble upon something that would perfectly meet our needs of providing a vice-free, comfortable street ride while being able to withstand our idea of no-holds-barred track flogging. Little did we know our needs would change on a regular basis. Unlike our efforts with, say, Project Subaru Impreza, it isn't fair for us to criticize a car that, quite frankly, is better than any of us. Even in stock configuration, anyone short of a professional race car driver would be hard pressed to distinguish between the car's on-track strengths and weaknesses. 

Instead, most (including us) are just overwhelmed by how damn capable it is. Hardly a good position from which to judge a car. Fortunately for us, Richards is also a professional race car driver/builder. With over a decade of Mazda RX-7 racing experience, Richards is a walking, talking treasure chest of knowledge. According to Richards, the third-generation RX-7 is a misunderstood sports car. He states, "The first thing most drivers do is mistake power-on oversteer for a general oversteer problem. Then they make changes in the car in an effort to improve the perceived imbalance. 

"What they end up with is an imbalanced car that still suffers from excessive power-on oversteer. What the car really needs is the right kind of front-to-rear weight transfer. It needs to be able to squat down on its rear haunches slightly while biting into the tarmac. It's almost like stepping away from the road racing mentality and thinking along the lines of a drag racer." Richards continues, "Another problem with the stock suspension set up occurs during hard steady-state cornering. With stock soft spring rates, the car will lean over so much it comes very close to compressing its rubber bump stops. Once under power, the car squats back even more and actually starts to ride on them. This transition tends to make the car very tail-happy, especially on bumpy surfaces. Not surprisingly, direct replacement lowering springs make matters even worse." 

From what we learned during our months of tutorial and self-indulgent spring-swapping, Richards' comments seem to be spot-on. Clearly, the only way to improve upon the stock suspension would be to install a high spring rate, height-adjustable, coilover system. This would allow us to lower the car appreciably without the problems typically associated with lowering springs. It would also completely eliminate the troublesome bump stops which were only designed to keep the overly soft stock suspension from bottoming out under heavy load. 

The system would also enable us to carefully pick and chose the spring rates which best meet our particular performance needs and driving style. As per Richards' recommendation, we also integrated a three-way adjustable front anti-roll bar into the new suspension system. The anti-roll bar comes complete with heavy-duty, adjustable end-links. The stiffer front bar allowed us to slightly reduce the spring rates up front while still keeping the rear rates relatively high. This, in turn, allowed us to improve ride quality while keeping body roll to a minimum. 

The rear end of the car also got its share of attention. According to Richards, the stock rear suspension bushings were designed with a certain amount of compliance based on the gripping, accelerating, and braking performance of a stock car. Once one improves any of these abilities, the bushings allow a larger degree of compliance, which adversely affects alignment characteristics. Richards believes the best solution is to completely eliminate bushing compliance by replacing the stock trailing arms and toe links with heavy-duty racing counterparts. With essentially no give at either end, these elegant upgrades should theoretically provide more predictable handling under extreme uses. Additionally, they do a remarkable job in eliminating the all-to-common rear suspension "clunks" which tend to plague higher mileage third generation RX-7. 

At the end of the day, the suspension we ended up with was nearly identical to Richards' Speedvision Grand Sports race car and just slightly softer than his all-out World Challenge race car. Considering the perfectly acceptable ride quality it provides on the less-than-perfectly smooth roads of Northern California, the new suspension systems easily meets our real-world expectations. With the shock absorbers set on a softer setting, Project RX-7 rides no rougher than a bone stock, R1 package-equipped RX-7. While pot holes and speed bumps are best negotiated at very slow speeds due to the "much higher than stock" spring rates, the overall ride is completely agreeable under almost every real-world condition we came across. While no right-minded passenger would mistake the car for a Lexus in a blind test, its firm but compliant ride is entirely streetable for most performance hunting enthusiasts. 

On the track, however, is where Project RX-7 shines the brightest. "These cars are amazing," says Richards, "Compared to other production cars which need to be cut in half, tubed, and heavily modified in order to be competitive on the race circuit, the RX-7 needs nothing more than a few well thought-out bolt-ons. In stock form, the car already has almost everything it needs to be a real race car. It's got an incredibly stiff chassis, solid suspension bushings, all-aluminum A-arms, and light overall weight. Unlike the Saleen Mustang or the Comptech NSX, RX-7 race cars are surprisingly similar to their stock counterparts. What's even more incredible is the fact the Mazda is still the best handler of them all." And what a sweet handler it is. It's a strange feeling when you drive a car that, at first, seems to have unreachable performance limits. However, the real magic is felt the first time you find yourself exceeding those once unobtainable limits while experiencing no unfortunate consequences. Frankly, there is nothing tricky about driving this car hard. Of course, it's so blindingly fast and capable that smooth inputs and quick reactions are needed to keep it from taking an strangely unorthodox line through any given turn. 

But, at the same time, it clearly communicates to the driver every gram of weight transfer and every bit of available tire grip. It's almost scary the kind of cornering speeds attainable when driving ineffably hard-core sports cars. Under braking, the car refuses to get squirrelly. While turning-in, the front end remains securely planted. The car tracks effortlessly and neutrally during steady-state cornering. Under power, the rear stays magnetically stuck to the asphalt as the car rockets in a smooth, controllable arc toward its quickly approaching apex. Just incredible. 

On-Track Intercooler Tests
With a car that behaves so well on the track, we don't need much of a reason to conduct sessions of continuous hot lapping. In fact, we can even try to make it worthwhile. In Part VI of our series, we tested three intercoolers, the stock unit, a Mazda Competition direct replacement, and an enormous unit from ASP/M2 Performance. Our street testing revealed that, in terms of intake temperature reduction, the smaller units offered nearly identical performance, while the latter intecooler was clearly superior than the rest. With sustained hot-lapping on the track, however, our results could become even more interesting. Let's see how the intercoolers stand up to the punishment. Again, we did all intake temperature measurements with fast-reacting thermocouple/fluke meter device we plumbed just downstream of the intercooler. We tested two nearly identical cars. One car (Project RX-7) was equipped with the ASP/M2 Performance intercooler. The other car was equipped with a stock unit. 

Other than intercoolers, both cars were nearly identical in every way. They were also driven by the same driver under similar track conditions. During our testing, ambient air temperature was 85 degrees F. The results were staggering. The intake temperatures in Project RX-7, despite 20 minutes of all-out race conditions, never exceeded 158 degrees F. By comparison, the car with the stock intercooler experienced intake temperatures as high as 248 degrees F. In fact, within 5 to 7 minutes of race conditions, a cool-down period was required to keep the car from overheating. On the other side of the spectrum, Project RX-7 (with the upgraded intercooler and high efficiency radiator) never began to show any signs of heat related stress. In fact, coolant temperatures remained constant at 210 degrees F--right where they were while idling in the paddock! Again, just incredible. 

What's Next
In Part VIII of our series, we will continue to build the ultimate road-going RX-7. Among such hot-ticket items soon to be reviewed is a fully functional roll bar, an auxiliary oil cooler, carbon-fiber brake ducts, a trick F1-style steering wheel, and the adjustable rear wing you see in the pictures. Also in the works is yet another round of horsepower-augmenting engine upgrades. Stay tuned, there's a lot more to come.
