SIX HUNDRED, FIFTY HORSEPOWER.  Six – five – zero.  That is quite a staggering figure, particularly for a twenty-two-year-old BMW family sedan.  Four doors means you could theoretically strap grandma in the back seat for a ride to church, however, with more horsepower than a McLaren F1, she better have her pacemaker battery charged.

Oh, and did I mention that is rear wheel horsepower?  So we’re talking about seven hundred, fifty horsepower that the engine actually makes (at the crank).  Zane Coker is the owner of this beauty and the mind behind the madness.  According to Zane, “This car represents an extreme example of European performance mated to a rather unique body style, a body style that, in my opinion, will never die”.  I am inclined to agree with him as I too am an E12 5 series nut and a regular on the firstfives.org, E12 enthusiast group website.  This obsession with E12’s has brought me over 2 hours from where my wife and I are on vacation with her family in Florida for the chance to see Zane’s E12 528i monster in person.  Of course my wife doesn’t understand why I am doing this.  Neither do most people.

Zane used this 1980 528i as a daily driver after purchasing it from the original owner back in the summer of 1990.  The first owner included the original window sticker, which stated the car was a dealer demo model.  After many adventures, different parking spots and driveways, Zane retired his 528i to be a project car.  Zane states that “The M30 engine just begs to be turbocharged, it is so strong.  The performance bug bit me right in the rear.”  As such, Zane began assembling the parts and plans to create a comfortable, high-horsepower, street car.  Although he was going for huge horsepower numbers, Zane wanted the power to come in a tasteful, comfortable package with start-the-first-time reliability.
The project began with stripping the car to a bare chassis for repaint.  The side marker lights in the front and rear fenders were removed and the holes filled.  The diff mount point under the trunk (a common E12 failure point, especially when a high torque engine is used) was strengthened with a steel plate welded in.  A body kit was sourced from BMP Design to replace the bulky, US bumper setup.  The kit, made to fit an E28 5-series rather than an E12, required extensive modifications and extra labor before it could be painted and fitted to the car.  All doors, the hood, and trunk were replaced with new factory items to address a few rust spots the car had from being a daily driver for the first part of its life.  Finally, after applying a coat of deep, black paint with a glasslike finish to the car (Glasurit Basecoat/Clearcoat, 22 Line), it was reassembled with top quality hardware (screws, nuts, bolts, fasteners) to ensure that its new body and paint would stay as rust-free as possible.  That means that every piece of hardware on Zane’s E12 is either anodized aluminum, stainless steel, titanium, or iconel alloy X750!

For his turbo engine setup, Zane wanted to keep his 528i’s body as close as possible to how all other E12’s had emerged from the factory.  That meant no cutting special holes in the firewall or creating huge hood scoops.  This car was to retain the look of a stylish, vintage BMW sedan with a sleeper look.  To accomplish this, Zane’s 528i has a relatively small turbo so that it fits relatively easily, and cleanly into the car’s engine bay.  A large intercooler, again, custom-built to the highest standards, cools the intake charge to near ambient temperature when the car is running!  This is a large factor in the engine’s ability to achieve such huge horsepower numbers without detonation.  As part of the goal to maintain cool temperatures for combustion, a tank in the trunk of the car feeds methanol to the fuel mixture either when a manual switch is pressed, or the engine management computer’s programming dictates it is necessary.  This methanol addition, along with jets that squirt oil, helps keep the high-strung engine’s pistons cool.  
Controlling this turbocharged BMW M30 is a completely programmable Haltech software package running on an IBM ThinkPad laptop.  The system required many hours of work to program and fine tune.  It is this system that regulates fuel curves for every boost setting, ignition control, and intercooler settings as well as intercooler fan control and the methanol introduction cycle.  The system is so comprehensive that the car cannot be started without first entering a personal key code that only Zane knows.  

The transmission is is a standard Getrag 265 5-speed unit.  Zane explains that he tried the close-ratio, “dog-leg” Getrag unit popular in the Alpina E12 cars as well as the venerable E12 M535i, but the unit proved to be too fragile given this car’s power.  The transmission is held firmly in place by an E3/E9 cross-brace.  The current rear-end is a 3.64 LSD with triple clutch packs.  A similarly built-up 3.45 LSD met an untimely end recently due to the car’s absurd power.  It sits in Zane’s workshop awaiting refurbishment.  The 528i’s suspension consists of custom-built coilovers in the rear with 500 pound springs, Bilsteins and Eibach springs in the front, and the rear brakes have been upgraded to vented discs from the early E24 6-series.  BBS basketweave wheels make an elegant statement on any vintage BMW, but these go one step beyond as they are a set of lightweight, three piece units.  The center piece is magnesium and the rivets holding the three pieces together are titanium.  Zane says that without the tires mounted, it is possible to lift a complete wheel with two fingers.  The wheels are 16x8 running staggered tires; 205/55/16 fronts and 225/50/16 rears.
Rounding out this incredible car’s portfolio are some rare and sought after parts for vintage BMW’s. This 528i’s interior features an Alpina, four-spoke steering wheel behind which Zane has fitted a set of euro gauges.  These are instantly recognizable by the green tachometer and kilometer speedometer.  The dashboard is also a bona-fide euro unit which lacks the US version’s seatbelt buzzer pod protruding from the center.  The custom gauges, power window switches, and radio are framed in wood trim that Zane cut and shaped himself.  The seating surfaces come from an E34 M5 donor car that was wrecked when nearly new.  Zane has wired them so that all power operations are functional, even the seat heaters.
Unfortunately, on the day I had the privilege of seeing Zane’s car in person, the weather in Florida was not cooperating.  It was raining steadily which gave little chance of displaying the prowess of a 750 horsepower car.  Instead, Zane graciously answered my many questions and pulled the car out in the rain so I could shoot the exterior photos.  In person, the car is astounding and words cannot adequately describe the time, money, and effort Zane has invested in this car.  This 22-year-old BMW 5 series, is in a word, flawless.  There are no door-dings, rock chips, paint imperfections, body fitment flaws, interior stains, dash cracks, oil drips from the underside, or fragments of dust or dirt on the entire, pampered car.  The cliché “you could eat off the engine” I think is overused today, but Zane’s E12 masterpiece epitomizes this statement.  Oh, and by the way, you could eat off the bottom of the engine, too.  The underside of the car looks as if it must have when it was built in 1980 and rolled out of the BMW factory.  That is, except for the chrome turbo tucked down low under the exhaust manifold, the chrome oil pan, and jeez, the dozens of aircraft quality, steel-braided hoses and other plumbing with colorful, anodized fittings snaking their way through the glistening engine compartment.  If it looks like it is chrome on this car, it is.  
When Zane fired the beast up to pull it out for my photo taking, my ears were greeted by the melody of  whirring machinery as the starter cycled a few times.  Then, the engine caught and immediately settled into an idle, higher than a standard l-jet BMW, with a perfect, deep-bass profundo emanating from each side exhaust pipe.  Unlike many, custom tuned cars, particularly turbo cars, there was no need to try to start it multiple times.  No lumpy, high lift cam idle.  No hunting idle with a staccato, misfiring engine note.  This engine purred with the aplomb of a BMW V12.  And, the exhaust note had the authoritative note that could only come from pistons singing under the positive-manifold pressure they were feeding on.  This E12 sounded BAD.  
If there was a car that vintage BMW’s and the newer M-cars would give mutual respect to at the Munich playground, this incredible E12 528i is it.  I only hope that Zane decides to bring this car to a BMW CCA Oktoberfest some year soon.  Knowing there could only be one answer, I asked Zane if he would ever sell the car.  Of course in light of the time, money, and dedication he’s poured into the car in the past 5 years, he agreed he could never sell it.  But some of his best memories come from the years before the modifications began, when it was his daily driver.   Zane shared memories of driving the car to the beach many times, meeting the woman who is now his wife, and a particular date with her where they toasted champagne through the sunroof to welcome in the new year.  How could one ever sell a car that had that association AND today can deliver the hand-of-god push in your back when you mash the gas?  Does Zane have anything else he wants to do with the car?  “I want to run it at the drag strip” quips Zane with a smirk on his face.  “I’d like to have the only E12 to run the ¼ mile in under 10 seconds, and I think this car can do it”.  You won’t hear any disagreement from me.
ENGINE SIDEBAR

Without a doubt, the showpiece of Zane’s 528i is its gorgeous engine.  To take a 3.5l, M90 big six to over seven hundred horsepower, required a long list of custom parts and high-tech modifications.  The engine began as a four liter, M90 block.  Zane says the torque was there, but it didn’t rev very high.  He figured starting with the old adage “There is no substitute for displacement” would work, but that block ended up being yanked in favor of the current motor, which is a 3.5l, M90 block.  The head features a Schrick 282 cam, BMW Motorsport rockers, titanium valve retainers and other trick valve gear.  The bottom end of the motor features rods that are designed by Zane and made by Crower.  They are double heat-treated, 4340 chromemoly H beams with EDM rifle-drilled, pressure fed, pin oiling.  The rod bolts are made with a special metal alloy rated at 300,000 psi tensile strength.  Zane also designed the pistons which were made by JE.  These pistons are forged, thick crowned, perfectly balanced, double clipped, and have floating pins.  Zane stresses that the entire rotating mass of the bottom end has been balanced, not to a few grams, but to “decimal points of a gram”.  

The custom built turbo in this 528i was hand-crafted by Limit Engineering and took some 6 months of work.  It features compressor/turbine configuration that can support 700+ horsepower.  Boost can be as high as 15 psi in first gear.  The intercooler was also custom built for Zane by Spearco and flows some 800 cfm of air.  It is an air/water unit using the stock a/c condenser and factory fan to cool the water.  It is controlled by the Haltech computer programming which switches it on and off depending on pre-set intake temperatures.  The fuel delivery is handled by 47 lb/min stainless RC Locus fuel injectors and the methanol is injected using a 120psi system.   

GAUGE and HALTECH COMPUTER SIDEBAR

To control an engine as complex and tricked out as Zane’s 528i has, one would expect some extensive computer programming for ignition and turbo parameters as well as a few auxiliary gauges.  However, there are more than just a few parameters to monitor in the Haltech computer and this E12 features several gauges which are expertly integrated into the two-decade-old interior.  Zane has done an admirable job of keeping the driver from feeling as if they are in a fighter-jet cockpit.

The gauge panel under the radio features boost, oil temperature, and oil pressure.  The gauge above these, where a standard E12 has either an analog or digital clock, is a dual sweep, aircraft gauge.  It displays exhaust gas temperature against air/fuel ratio.  The gauge above the rear-view mirror is a color-coded bar gauge displaying air/fuel ratio alone.  The buttons next to it are for turning the intercooler fan on or off manually and turning the methanol system on or off manually.  The light next to the air/fuel ratio gauge is illuminated when the intercooler fan is activated.  The gauge above the steering wheel displays electronic fuel pressure and the lights next to this gauge pod are for a knock sensor and methanol injection activation.  There is also an audio knock warning.  The knob to the right of the headlight switch is the boost control knob.  It is very unassuming in black, and one would scarcely miss the euro E12 rear foglight switch dashboard blank spot that it would be in that location.  
The Haltech computer program monitors 32 load points times each function (boost, fuel, ignition, air temp, barometric pressure, water temp, battery voltage).  The Haltech has many correction maps and other functions such as anti-lag, two step rev limiting, closed loop control, data logging, etc.  With the software, Zane can select what he wants a particular knob to do, for example, fuel or timing.  So while he is driving down the freeway, he can adjust fuel or timing in varying increments depending on how fine he has the adjustment set.  This can also be done with boost, with two maps to select from, one low boost map and one high boost one.  This all happens in real time while driving so there is no need to stop the car and play with things.  

