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911 Speedster: 1€

Bruce Canepa has created the
ultimate-hot rod Porsche for .
the open road
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Fitting 934 fender flares to the 1989 turbo-look Speedster.
Notice 959-type intake duct in rear fender.

hen we think of tuners we think of the
WGerman companies such as Ruf, Kremer

Brothers, DP, RS Tuning, or maybe even the
Almeras Brothers in France, but we don’t consider
any of the American shops that might be able to do
just as well with this kind of work. There are a num-
ber of Porsche shops or “tuners” in the United States
that can do all of the same sorts of modifications. One
of these is a friend of mine, Bruce Canepa of Canepa
Design in Santa Cruz, California. Canepa has just
finished a 1989 911 Speedster that may just be the ul-
timate street hot rod Porsche.

Bruce Canepa has been involved with Porsches as a
business, in racing and as an enthusiast for years, but
most recently Canepa and his company have been
known for their aerodynamic truck conversions and
specially outfitted racing trailers. Canepa says that
they have built about 70 percent of the large semi-
trailers that are used in racing in this country, includ-
ing vehicles for most of the Indy car teams, IMSA
teams, vintage racing, stock car racing and drag rac-
ing teams. Canepa’s trailer company, Concept
Trailers, custom outfits the trailers that haul racing
cars. Equipment ranges from the elevators used to
load the cars and the side-mounted tents where the
mechanices work on the cars at the races to completely
furnishing the interiors like a motor home.

In addition to building trailers for racing teams,
they custom design trucks and trailers for a variety
of applications. A few years ago, they built the truck
and trailer rigs used by Porsche for their Driving
Experience. Presently they are making portable
motion-based theaters like those at Disney Land and
Disney World where rides simulate space ships, an
F-16, a race car or blood traveling through arteries.
The portable version has been made possible by the
development of movable, self-contained, two-passen-
ger seats. These seats can do a lot more, faster than
the big movable floors can do. All of the responses
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are controlled by a computer signal which is related
to the visual action displayed on the screen and the
pair of seats can respond faster and more accurately.

Concept Trailers designed and built the theater
enclosures to put these seats into. Two semi-trailers
lock together and become one theater with a 16-foot
movie sereen. They slide the seats in, lock them down
to the floor, hook them up to the computer and
they’re ready for action. If you have not been in one
of these motion-based theaters yet, try one. They are
so realistic that you feel like you are in the cockpit of
an F-16 or a space ship or race car or whatever the
simulation is, “because you really are.”

Starting with slopes

Canepa Design did a lot of Porsche slope nose con-
versions when they were all the rage in the 1980s, de-
veloping their own slope nose conversion in 1983.
Canepa felt that his company could do as well and
maybe even better than the factory conversions. All
of the brackets and mounting hardware for the
Canepa Design slope nose cars were made of stain-
less steel to prevent corrosion. They used factory
fenders on which to do the slope nose conversion and
re-zinc-coated them for rust prevention. They did a
lot of slope noses while they were still the fad, includ-
ing one car for a customer in Australia.

In the mid-80s, Canepa Design decided that if their
conversions were good enough for Porsches they

with Brembo brakes. Flexible stainless tube in the back-
ground is the exhaust pipe for the Speedster’s gas heater.

Right front wheel well shows detail of 935 hub and rotor

would surely be good enough
for trucks too and, since there
are a lot more trucks than there
are Porsches, they started de-
signing custom aerodynamic
body kits for Kenworth and
Peterbilt trucks. While they
couldn’t do slope nose conver-
sions to the trucks, they could
clean up the aerodynamics
using side skirts, wheel covers,
flush-mounted headlamps and
smooth bumpers which greatly
improve their appearance and
fuel economy. These kits have
been so successful that the
truck manufacturers them-
selves have used Canepa to re-
design their trucks. Canepa
says that he and his employees
are all really car guys and that
they just treat the trucks like
big cars — they just take up a
little more room. He says that
they have added a level of quality and finish that
truckers are not used to seeing.

Canepa Design has always done restorations on
Porsches and in the late 1980s they were fortunate to
have a customer that wanted a 935 and a 936 restored
which really allowed them tp, hone their restoration
skills. One of the latest restorations from Canepa
Design is an extensive renewal of a 906 that was little
more than a valid set of serial numbers when they
started and took nearly 4000 hours to complete. This
car turned out really well, winning the Santa Barbara
concours, and has been featured in several magazine
articles.

Canepa has had his own Porsches since he was a
teenager, starting with a 1968 911L that his dad, a
car dealer, took in on trade. Canepa bought his first
new Porsche in 1970 and wrecked it in the rain find-
ing out how fast he could go around corners. He
drove a 911R to college that he bought from Dick
Smothers. Today he has an RSR, a 934, 935 and 959S.
He raced the 934 and 935 back when they were con-
.temporary race cars, placing third with Rick Mears
in 1979 at the Daytona 24 Hours. Canepa also had
one of the Holbert-built 962s which he restored,
raged and then sold. The 962 was really one of the
things that led to the building of this hot rod
Speedster. The 962 had a spare engine that was worn
out and a good candidate for detuning for use in a
street application.

Setting the design goals

T_he E.)62-powered 911 Speedster that Canepa
Design just finished belongs to Gary Primm, a casino

T{w very full gng;;nfi con;gartment of the 962-powered Speedster. Most of the en-
gine accessories had to be relocated because the engine fi th ite di-
rection in the 911 chassis. PRt

.

owner in Las Vegas. Primm is a car guy with a large
collection, but he was not a Porsche enthusiast and
when he bought the Speedster he was disappointed
with the performance and quickly became bored with
it (the car had less than 100 miles on it when he
turned it over to Canepa for its transformation).

Primm and Canepa sat down about a year ago and
talked about what the car could and should be like
when the conversion was complete. Canepa felt that
since all U.S. Speedsters had the turbo-look body-
work and suspension, they should have been tur-
bocharged. He thought that the performance should
be like a modern update of the old Carrera four-cam
Speedster, a car that was great fun to drive in its day.
Canepa’s idea was to scale that sort of performance
and fun up to contemporary levels of performance.

Canepa had the spare 962 engine that he knew
could be made over into a wonderful street car motor.
He told Primm that they could change the whole car
into something that would be exciting and an incredi-
bly fun street car. It would have a lot of power, it
would handle, it would stop, it would ride well and
have a stiff chassis, but not be too stiff in terms of the
ride. Primm said go.

Originally the plan was for the car to look stock ex-
cept for a large DP (Design Plastic) rear wing, but
Canepa decided he would need larger wheels and
tires for the car’s potential performance envelope
than would fit under the stock bodywork, so his con-
cept for the car changed. Canepa likes the looks of
the 934 and adapted some of its design characteris-
tics to the Speedster. He says he likes the design be-
cause it maintains the Porsche tradition, but I
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Speedster 962 engine

(" Tal, Racing Manifolds |

9 1 1 Weber suspect that it was as much because he has a 934 him- Horsepower Torque (Ib ft)
$250 a pair Racer’s Net self and likes the car as anything else. 600 600
4 In any case, they decided to use the 934 fender I~
Conversions The New5.6 Liter Manifolds are $380  peir . =

flares and the 934 front spoiler. A DP rear wing was
chosen because something larger than the original 500
934 unit was needed: the huge intercooler of the 962
engine had to fit under the wing and they also wanted

$900 - $1500

13 Varieties of Manifolds: $250 a pr.
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to keep the air conditioner which required wing space 400 - 400
for the condenser.

Goals for the car were that it be very, very fast
while retaining all of the comfort features of a street 300 300

Manufactured of prime, heat-treated aluminum, with bore
matching, porting-polishing standard, 38 mm and 42 mm port

Porsche. One objective was to have at least 500
sizes for 46 IDA Webers; 37 mm port size for 40 IDA Webers

—91 1(1978-93) TO 46 IDA 3C WEBERS: $1800

« Carburetors

« 46 mm manifolds with special shape bottom flanges that
save welding & grinding of your intake ports. 3.0-3.6 L.

 Pressure control unit
o K&N air cleaners
* Weber linkage

911 (1974-77) CIS TO 40 IDA 3C WEBERS:

$1328-$1380
* Carburetors

« 40 mm manifolds with CIS shape bottom flanges

« Pressure control unit
» K&N air cleaners
« Weber linkage

SUPER PRECISION
WEBER VENTURIES

$60/set
40mm, 38mm, 36mm & 35mm Venturies for
46 1DA 3C carbs

38mm, 36mm & 34mm Venturies for 40 IDA

3C carbs

S

INSULATOR PLATES

Custom designed heat insulators in 32, 36, 38,
40, 42mm port sizes, CIS or mechanical
injection/carburetion flange shapes, $25 a set
including 12 longer studs and 12 gaskets. We
now have insulators for 3.2 and 3.6 liter
engines.

B,

)

911 MECHANICAL INJECTION TO 40 IDA 3C

WEBERS: $1225-$1380
o Carburetors
* Manifolds

 |njector hole plugs » Weber linkage

 Pressure control unit
o (K&N air cleaners)

911 WITH SOLEXES (1965-66) TO 40 IDA 3C

WEBERS $1278
o Carburetors

o Manifolds * Weber linkage

* K&N air cleaners

STE CARBURETOR
SYNCHRONISER

$40 each
Well synchronised induction insures good
performance and fuel economy. The STE
Synchrometer is the most accurate and easy
to use synchroniser on the market.

1
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911 (1970-71) WITH ZENTTHS TO 40 IDA 3C

WEBERS $900

® Larpuretors * |nsulators

* Gaskets

The above kits include correct manifolds, heat insulators
and longer studs, gaskets, fuel line, jetting gnd venturies
for your application. Plus our new Watershield® K&N air

cleaners. The 2.2 T kit is basically Webers.

J\

WEBER FLOAT GAUGE

$25/each
The four float levels must be synchronised to
insure simultaneous inception of fuel flow
into the six main circuits.

|
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— N

“The Original M1 Weber Kit™

135 17th Street, Santa Monica, CA 90402 (3 10) 393-5423

Open 9-5 Monday - Friday. All orders shipped UPS/COD — Cash or Cashier's Check — Fax orders: (310) 394-631 3

N

PMO Mechanical Injection Kits are street legal for 1969-1973 vehicles in California (CARB
° E.0.No.D-144). The]CIS Kits are legal in California only for racing, non-highway vehicles.

_J
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horsepower and another was to have a top speed in
excess of 200 miles per hour. Because of the speed
potential, they installed a low profile roll bar for
safety. The roll bar is tied into a side bar structure
that is tied in from the back of the car all the way to
the front tower assembly for chassis rigidity.

They felt it was necessary to stiffen the chassis be-
cause the stock 911 Speedster is a fairly flexible car.
The target was a chassis as rigid as a coupe’s so that
the suspension could work properly. In addition to
the roll bar and side stiffening bars, the chassis was
also reinforced by boxing in the rocker box area and
developing an extra monocoque substructure, raising
the floor level from the seats back to get some addi-
tional strength in that area.T'he result is a very stiff
“tub.” For an open car itis very impressive; they
couldn’t have asked for more without putting a roof
on the car.

In order to use center lock wheels, 935 center lock
hubs and nuts were chosen, along with new BBS GTP
wheels, 9.5-inches wide in front and 12.75-inches wide
at the rear. BBS designed the new wheel because
they needed more strength for the slide loads of GTP
cars. The new wheel is a cleaner design with bigger
spokes than the older style BBS wheel. Tires are the
new Goodyear GSC 275/40ZR17 in front and
315/35ZR17 in the rear. According to Canepa, a set of
BBS racing wheel fans will be trimmed and fitted be-
fore the car is delivered to Primm.

Torsion bar suspension

The original plan was to use a coil-over suspension.
Canepa says that although coil-over suspension
works fine for race cars, it is not the right compro-
mise for a street car. In the middle of the Speedster
project, Canepa Design had the opportunity to do a
Porsche Club car for both street and track use and
discovered that when they chose a coil-over spring
rate that would work well for the handling, it was too
stiff for a good quality ride. They did a lot of testing
of spring rates and found they could make a car han-
dle well and ride well on very smooth roads, but the
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Jerry Woods designed camshafts for the Speedster engine
to lower the power band and make the car more drivable.
The goal was to maintain as much of the 962’s power as
possible while make the car pleasant to drive on the
street.

fact is that there aren’t that many smooth roads left
anymore and the car just plain rode horribly. When
they softened the spring rates enough to get accept-
able ride quality, the handling went away. Canepa
feels that this is because of changing where the load
is transmitted into the car’s chassis from where the
loads were absorbed from the torsion bars.

As a result of that testing, they decided for the
Speedster they would not use coil-over springs, but
instead chose torsion bars because they work well on
all pavement conditions, providing a good ride and
handling that will allow you to take a corner as fast as
your fear level will allow. In fact, the whole chassis
and suspension plans for the Speedster were based on
their experience with other cars they’d built. They
used rifle-drilled torsion bars made by Stevens
Machining, 33 mm diameter in the rear and 23 mm in
the front. The front and rear swaybars are 22 mm
“Charlie Bars” by Wrightwood Racing. The shock ab-
sorbers are custom-valved Bilsteins. Canepa says that
the Speedster handles better than any street Porsche
that he has ever driven. He believes it actually han-
dles as well as his RSR, except for the fact that it does
not have racing slicks on it. It is the only street
Porsche that he feels handles as well as the 959.
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The 962 engine mounted on Jerry Woods Enterprises’ dy-
namometer. Modified for street drivability, it delivers
581.5 horsepower at 6500 rpm and a peak torque of 550
footpounds at 4000 rpm.

The oil system is designed like a racing Porsche
with the oil tank in the front trunk. The system holds
28 quarts of oil. The engine breather “breathes” into
an accumulator tank back in the rear fender well. The
accumulator separates oil from the oil fumes and
pumps the oil back to the tank, allowing the fumes to
breathe into the oil tank under the front hood like
Porsche racing cars.

The brakes are the big Brembo calipers like the
ones used on the 959 or 928 GTS with 935 rotors
mounted to the 935 hubs. They didn’t want to give up
the power brakes, so they designed and fabricated a
vacuum storage tank using the 962 engine for the
vacuum source. They were able to combine the com-
fort of power brakes with the stopping power of a
race car.

Almost everything in the car had to be moved
around or changed somehow to make all of this work.
For example, they chose to use rear ducts similar to
those used on the 959 because they were attractive
and functional. The ducts are used for the inlet air to
the turbos. A hose goes up from the duct back over
the wheel wells to the rear of the fender up by the
taillight where there is a K&N filter in a canister on
each side. From the air filter canister there is a tube
that rolls right down into the turbocharger inlet.

The G-50 five-speed from the 1989 911 Turbo was
selected, but Canepa shortened it by an inch so that it
would fit into the Speedster chassis. The axles and
CV joints are made by Super Boots, the company
that makes Indy car axles.

Converting the 962 engine

The spare motor from Canepa’s 962 was a good
starting point for the Speedster hot rod. Canepa espe-
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cially wanted to use an engine with a flat fan because
of its better cooling. He also likes the flat fan for
esthetics and because, as he says, it sounds so neat.

They got together with Jerry Woods, who Canepa
feels is the best Porsche motor guy around. They
talked about building a street motor with a lot of
torque, a lot of bottom end power and as little lag as
possible. It would have to be something that could be
driven all around town and then go as fast as a race
car on the freeway. That is exactly what they ended
up with: a 600 hp motor (actually 581.5) that you only
have to turn up to 6500 rpm. Canepa says that it can
literally fry the tires in the first three gears if you
aren’t careful and that is with the 13-inch wide sticky
Goodyears. On the freeway at 2000 rpm he says that
it accelerates like a 450 cubic inch V8. Well, it should,
with the torque curve that this engine produces. At
2000 rpm the engine produces over 300 ft Ibs torque
and from 2500 to 7500 rpm it delivers in excess of 400
ft Ibs with a peak torque of 550 at 4000 rpm (see
chart). The engine performance was measured with
all accessories in place, including the muffler.

The turbo lag is well below 1500 rpm. Canepa says
that he cruised all around town for a couple of hours
one day just to see what it was like and how it would
perform — it is smooth. Jerry Woods converted the
962 engine to 3.5 liters by using 100 mm pistons and
cylinders with the 74.4 mm stroke crankshaft. He
chose to use HKS electronic wastegate control with
two preset positions and a variable position instead of
the manual valve traditionally used on turbocharged
Porsches.

Woods used a programmable twin ignition system
that he has developed himself and a prototype of a
new Haltech fuel injection management system. The

A low-profile roll bar for safety is tied into a side bar
structure that is tied in from the back of the car all the
way to the front tower assembly for chassis rigidity.
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T!ze oil system is designed like a racing Porsche with the
m.l tank in the front trunk. Canepa Design fabricated an
oil tank which fits in the relief in the gas tank for the
spare tire.

Haltech system takes advantage of the existing 962
intake manifolds which used twin staged injectors.
The engine runs on one set of injectors while it is
running normally aspirated and the second set of in-
jectors is phased in when the engine comes up onto
the boost. This staged injection system provides bet-
ter control over the fuel mixture under all operating
conditions so that the car runs better as a street car.
Canepa and company had teydesign and build their

own exhaust system to do what they wanted to do and
fit everything into the car where they wanted it with
the twin turbos and all. Originally they hoped to use
one of the stainless steel systems that are on the mar-
ket, but it just wouldn’t work for their application.
Making their own gave them the opportunity to put
the turbos behind the rear tires alongside the motor,
which allowed them to keep the primary header pipes
short for better performance. Their turbo placement
also gave them a straight shot up through the car to
connect to the large intercooler. By keeping all of the
plumbing short, they were able to cut the turbo lag

considerably. The turbos that they used were the

original K26 turbos that came on Canepa’s 959S. The

turbochargers are sized for low end or overall perfor-
mance and drivability rather than peak power as
would be the case with an engine used for racing.

Shoehorning it all into place

Most of the engine accessories had to be relocated
because the 962 is a mid-engined car and the engine
faces the opposite direction from what it does in the
}989 Speedster. Fred Garretson supplied the large
intercooler core for the engine conversion. Canepa
Design built their own intake plenums and inter-
cqoler plumbing so it would all fit under the DP rear
wing and engine lid. Everything was designed to be

|
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Why rely on mere
parts "houses” _when

When you need technical support,
you can talk directly to the people
who design and manufacture the
parts you’re buying. They install
them on customers’ cars every
day right here in our facility.
When you’re ready for serious

performance, come to
The Power Source:

DESIGN

7905 E. Greenway, Suite 102
Scottsdale, AZ USA 85260

(602)483-9514

FAX (602)483-6134
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designs, inc.
EXCLUSIVE PORSCHE

& performance accessories

An independent Porsche facility
owned and operated by Porsche en-  * NEW CAR MAINTENANCE®
thusiasts for Porsche enthusiasts.
From repair and maintenance to
custom built Porsches. Our many
backed by our personal commit-

ment to Porsche cars.

28 Sintsink Drive East 3.4 liter: twin plug Motronic, Autothority

s mass air sensor FI modification. Flowed
l;?g_%;f ggl_]goton, pHETIUCS heads & manifolds. Autosport 4-pipe ss
FAX: 516-767-6461 Exhousy
Authorized BOSCH| Bosch
distributor for sennce 4 Authorized

Service
We are proud to announce we

We carry a full line of racing

have been selected to be a A - >
Bosch Authorized Service Center.

o COMPUTER & ELECTRONIC DIAGNOSTICS*

* FOUR WHEEL ALIGNMENT & SUSPENSION SET UP
© ENGINE BUILDING & REBUILDING

© CUSTOM FABRICATION & MACHINING

© PARTS & ACCESSORIES

« TIRE MOUNTING & BALANCING

* CHASSIS & ENGINE DYNO SERVICE

*Using factory techniques & equipment

HP Big Brake conversions for 911, 930,
944, using factory brake calipers.

Suspension upgrades for all Porsche models.

functional and look good when you open the engine
lid. They wanted to be able to use all of the standard
engine lid mounting and latching hardware. They
built the rear motor mount plate so the air condi-
tioner compressor could be mounted on the back side
of the motor plate where there was still some room,
specifying a reverse direction compressor that would
work facing backwards in the car. They built their
own stainless steel muffler with two large rear out-
lets to look like the tail pipes on the twin-turbo 935
engines. The muffler kills most of the noise, but the
car still sounds great.

With no room on the headers for heater boxes,
they developed their own heater system, choosing
the gas heater that Porsche uses in their rally cars.
The heater works well and will allow the owner to
warm the Speedster up on a cold day in the desert
area of Las Vegas.

It was also necessary to design an emergency
brake system because with the 935 brakes they didn’t
have an emergency brake. They created a system
that uses an Accumulock to apply pressure to all four
calipers when it is in use. To apply the emergency
brake, you pump the brake pedal and hold up the
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lever on the Accumulock and it sets all four brakes.
When the brake is set, it will safely hold the car on a
hill; park the car on a hill and it isn’t going to go any-
where.

Canepa Design put in a good set of TRW four-
point competition belts. They put a slot in the head-
rest so that the shoulder belts can come through the
seat from the correct height for safety, very much
like the new sport seats for the Carrera Cup cars
from Porsche do.

I asked Canepa how fast the car was and he said he
wasn’t really sure because he hadn’t had it flat out.
He has had it up to 7200 rpm in fifth gear which
Jerry Woods calculated to be 202 mph with the gear
ratios and the tire sizes they were using. (The car
uses a 959 speedometer, but the 959 has different
gear ratios, so it is not accurate for the Speedster and
read only 190 mph at 7200 rpm.) He said that at 200
mph the car feels pretty comfortable. It is noisier
than anything that he has driven before because it is
an open car, but otherwise it feels fine. The car is
geared to go over 210 mph and should have plenty of
power to pull the gearing. @

" The Sixth
Stoddard All Porsche
Swap Meet

It’s time once again for Stoddard Im-
ported Cars’ Annual "All-Porsche"
Swap Meet. Held in cooperation
with the Northern Ohio Region-
PCA, the event will take place on
Saturday, June 12, 1993.

Come to buy or sell Porsche parts,
cars, memorabilia or just look
around. Admission and parking are
FREE. The gates will open to ven-
dors at 7:00 a.m. and at 8:00 a.m. to
the general public.

b

Vendors! Come to sell your
1 Porsche products. There will be
| plenty of Porsche enthusiasts
looking for what you have to sell.
Vendor spaces are available for
$10.00 in advance and $15.00
| the day of the event. Each space
is 10 feet wide by 20 feet long.
| Pre-registration is strongly
recommended and appreciated.

» Porsches On Display - Bring Yours!
* Buy Parts From Our Extensive Inventory Featuring Swap Meet Specials!
Vendors Note: Newly repaved parking lot, please no tent stakes.

Call 1-800-342-1414 or 216-951-1040 for more information

,,,é ST ODDARD

IMPORTED CARS, INC.

38845 Mentor Avenue, Willoughby, Ohio 44094 e Prices do not include shipping. Ohio resident:
add 5.75% sales tax. FAX: 216-946-9410 Call toll free 800-342-1414 2]6-951-?&0% Ohio rc:nccij ?grglgn.
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