3/20/07 Current DTR snowmobile HP record holder Full Power
Performance Stage IV rear mount RX1 turbo.

Since Stanley Parker’s 410 HP FP RX1 turbo overpowered my dyno (the modified SF901
absorber could not hold Stanley’s peak torque x 1.50 reduction), I’ve modified my
driveshaft system to allow for higher torque loads at 1:1 ratio. Stanley recently radared at
178.9mph on two different Stalker guns, just after dyno tuning here with Justin Fuller
who took over Bender’s turbo division. Justin tweaked the engine to just over 400 HP, all
the time listening for engine deto with a long stethoscope routed from the RX1 block
through the wall into the control room. Sean Ray uses such a deto detector at Delphi’s
dyno facility (even though they have $multi-thousand electronic detectors at their
disposal, the old fashioned way is sometimes preferred). Even at 410 HP there was no
sign of knock. Hence, Stanley’s madman driver was able to run at 29 1b of boost or
thereabouts for the 20001t it took to accelerate the full bodied RX1 to that awful speed.

Justin built this next engine for MA dragracer Tony Borges. Tony’s engine has a Garrett
GT30 ball bearing turbo, custom header, stock block, stock headgaskets and stock studs.
The only engine mods are FP ported head, FP valve springs, forged 10.5/1 turbo pistons
and MSD programmable ignition. Even though revs remain stock, stiffer intake valve
springs are necessary for high boost applications. According to Justin, they found that on
early high boost engines with stock valve springs, high manifold pressures were forcing
intake valves to float causing airflow and HP to flatline or drop off well before peak.
Justin’s stiffer springs allowed airflow to climb to the revlimiter, and HP peak 1is not far
behind.

But why the stock headgaskets and studs? As we’ve indicated in the past, using turbo
boost to double an engine’s peak torque and HP only increases peak cylinder pressure
about 20%. Those dyno operators who are fortunate enough to have cylinder pressure
data acquisition tell us that boosted engines hold their higher cylinder pressure far beyond
the 20 deg ATC or thereabouts that peak pressure occurs—at 90 deg ATC the cylinder
pressure is something like 4x stock but still well below the moderate peak pressure
increase.

Now with this Full Power Stage IV setup, Justin has about tripled the stock RX1’s torque
and HP on Stanley’s and Tom’s engines. So instead of 20% increase in peak cylinder
pressure perhaps we’re seeing 30 or 40% increase. Still no problem for stock studs and
stock headgasket, as proven by Stanley Parker’s 2000 foot WOT blasts at 400+ HP.

During normally aspirated operation, aluminum cylinder heads grow some percentage,
and stock studs are designed to stretch to accommodate that cylinder head growth. Using
unyielding thick chromemoly studs that don’t stretch as much invites distortion of the
head that can have the opposite effect of what is desired. The same is true of the stock
headgasket. With stock studs, as cylinder heat builds, the “squeezing” of the headgasket
increases moderately but without significant distortion, allowing triple the stock HP with
no problem.



But trying to create triple HP without dyno tuning and fresh very high octane race gas
invites detonation, some of which is inaudible, which will cause combustion chamber
pressure to climb to the moon even before TDC. Severe deto can create peak cylinder
pressure 10x stock, and blow out stock headgaskets, which can act as sort of a “safety
relief valve”. Without that relief valve, the next weakest link is probably the threads in
the block that secure the studs. It’s not much fun when those aluminum threads get
pulled. There is no way to contain the violent pressure of detonation. Something must
give.

I can report these potential problems from first hand difficulties I’ve brought upon
myself. I began my own turbo experience thirty years ago with a crude but powerful
suck-through turbo kit I bought from American Turbo Pac for my 1977 KZ1000
motorcycle. On the stock engine, I was fine on pump gas at 6 psi boost. But then I found
that turning up the boost was much more fun, which became less fun the first time I
deto’d a chunk of stock headgasket into my right calf at 130mph. So Instead of dealing
with deto (I didn’t understand deto then—what was that strange clicking noise just before
the headgasket blew?) by increasing octane I bought these thick chromemoly studs and
copper headgaskets. At the time I was unaware that [ had eliminated my safety relief
valve, and my pistons and other more expensive engine parts became the next weakest
link. Plus those unyielding thick studs and copper headgaskets made my head warp and
weep oil at every corner. Learning by bad experience is an expensive proposition.
Learning by others’ bad experiences makes more sense.

This bad experience gave me a head start on dealing with deto when Aerodyne began
selling turbo kits for Harleys. Stock headgaskets would save engines from deto by
blowing out, and we were usually able to talk people out of installing copper headgaskets
which, if deto was allowed to continue, would cause the studs to by pulled out of the
cases! A good friend of mine Glenn Dillon has an Aerocharged 89 Harley Dyna Glide
that makes well over 4x stock HP at 225+ at the rear wheel with stock studs and fiber
headgaskets! He just uses good gas and does not allow deto to spoil his fun.

So here is Justin Fuller’s latest Stage 4 monster he created for Tom Borges. As with
Stanley Parker’s dyno session, this tuneup was done on my dyno with Justin listening for
deto with his custom stethoscope, while I watched the BSFC number (flashes red when
too low) and the real time graph as each dyno run progressed. We discovered after this
test that the tubing transferring manifold pressure to the computer had a massive leak, so
we can only surmise that boost was in the 30psi+ range somewhere.

My armpits were wet as we approached and exceeded 400CHP.

EngSpd STPTrq STPPwr FuelB BSFCB Fuel B Air2 BSACB A/F B

RPM Clb-ft CHp Ib/hr Ib/hph Ib/hr scfm Ib/hph Ratio
7300 213.9 297.3 171.3 0.590 171.3 378 5.96 10.11
7400 214.3 302.0 174.2 0.591 174.2 383 5.94 10.05
7500 2111 301.5 163.8 0.556 163.8 390 6.06 10.89

7600 209.9 303.8 160.3 0.540 160.3 391 6.03 11.16
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RX1 Full Power Stage IV rear mount turbo
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