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The Porsche 917 is widely regarded as one of the most significant engineering achievements in the history of
motorsport. Introduced in 1969, it was Porsche's ambitious response to a change in FIA (Fédération Internationale
de I'Automobile) regulations that allowed 5.0-liter engines in the Group 4 Sports Car category, provided at least 25
units were produced. This article provides an exhaustive technical analysis of the 917's architecture, its
revolutionary Type 912 flat-twelve engine, and the aerodynamic evolutions that transformed it from an unstable
prototype into a dominant force that secured Porsche’s first overall wins at the 24 Hours of Le Mans in 1970 and
1971.

The Genesis of a Racing Legend: Strategic Engineering

Before the 917, Porsche was primarily known for winning in lower-displacement classes. The decision to compete
for overall victory at Le Mans required a radical departure from existing design philosophies. Under the leadership
of Ferdinand Piéch, Porsche developed the 917 in a remarkably short timeframe. The car was not merely an
evolution of the 908; it was a clean-sheet design focused on maximizing the power-to-weight ratio and aerodynamic
efficiency within the 5.0-liter limit.

The engineering challenge was twofold: creating an engine capable of sustained high-output performance over 24
hours and designing a chassis/body combination that could remain stable at speeds exceeding 380 km/h (236
mph). The solution arrived in the form of the Type 912 flat-twelve engineand a chassis constructed from exotic,
lightweight materials.

Engineering the Type 912 Flat-Twelve Powerplant

The heart of the 917 is the Type 912 engine. While often referred to as a "Boxer" engine, it is technically a 180-
degreeV12. In a true Boxer engine, opposing pistons reach Top Dead Center (TDC) simultaneously. In the Type
912, opposing connecting rods share a single crankpin, meaning the pistons move in the same direction at any
given time, similar to a standard V-configuration flattened out.

Crankshaft Configuration and Central Power Take-Off

To mitigate the torsional vibration issues inherent in long crankshafts, Porsche engineers implemented a central
power take-off. Instead of taking drive from one end of the crankshaft, the output gear was placed in the exact
center of the shaft. This effectively split the twelve-cylinder engine into two six-cylinder units joined at the middle,
significantly reducing the length of the shaft segments subjected to twisting forces and allowing for a lighter
crankshaft design.

Valvetrain and Cooling Efficiency

The engine utilized a double overhead camshaft (DOHC) arrangement with two valves per cylinder. Cooling was
achieved via a massive, gear-driven horizontal fan mounted atop the engine. This fan, made from resin-bonded
fiberglass, rotated at 1.4 times the engine speed, delivering up to 2,400 liters of air per second at maximum RPM.
This was critical for maintaining thermal stability in an air-cooled engine producing over 100 horsepower per liter.



Feature Type 912 (4.5L) Type 912 (5.0L) Type 912/50 (5.4L Turbo)

Displacement 4,494 cc 4,990 cc 5,374 cc

Bore x Stroke 85 x 66 mm 86.8 x 70.4 mm 90 x 70.4 mm
Compression Ratio 10.5:1 10.5:1 6.5:1 (Turbocharged)
Max Power 520 hp @ 8,000 RPM 630 hp @ 8,300 RPM 1,100 - 1,580 hp

Max Torque 451 Nm @ 6,800 RPM 588 Nm @ 6,500 RPM 1,098 Nm @ 6,400 RPM

Aerodynamic Evolution: Kurzheck vs. Langheck

The initial 1969 version of the 917 was notoriously difficult to drive. Drivers reported extreme instability at high
speeds, describing the car as "floating" on the track. The technical cause was massive aerodynamic lift at the rear,
caused by a body shape that had been optimized for low drag rather than downforce.

The Kurzheck (K) Solution

Following testing by the John Wyer Automotive team, Porsche discovered that by chopping the long, tapering tail
and adding an upswept rear section, they could generate significant downforce. This resulted in the 917K
(Kurzheck or Short-Tail). Although it had a higher drag coefficient and a lower top speed than the original
"Langheck" (LH), the improved stability allowed drivers to maintain much higher cornering speeds and greater
confidence, leading to the 917K’s 1970 Le Mans victory.

Langheck (LH) Refinement

For the high-speed Mulsanne Straight at Le Mans, the 917 LHcontinued to be developed. By 1971, refinements in
wind tunnel testing allowed Porsche to create a long-tail version that was stable at speeds of 386 km/h (240 mph)
while maintaining a lower drag profile than the K variant. The 1971 LH featured partially covered rear wheels to
further reduce turbulence.

The Turbocharged Era and Can-Am Dominance

When the 5.0-liter limit was phased out in Europe, Porsche turned its attention to the North American Can-Am
series. This transition required a massive increase in power to compete with the large-displacement American V8
engines. The result was the 917/10 and the ultimate 917/30.

Turbocharging the Type 912/50

Engineers added two Eberspacher turbochargers to the flat-twelve. To manage the immense heat and pressure,
the compression ratio was lowered, and mechanical fuel injection (Bosch) was recalibrated. In the 917/30, the
engine displacement was increased to 5.4 liters. At a boost pressure of 1.3 bar, it produced 1,100 hp. However, for
qualifying sessions, drivers could manually adjust the boost to 2.0 bar, theoretically producing over 1,500 hp.

Technical Management of Turbo Lag

One of the primary engineering hurdles was turbo lag. To address this, Porsche developed a complex bypass
system and utilized smaller turbos that could spool faster. Despite these efforts, the 917/30 remained a physical
challenge to drive, requiring precise throttle management to avoid sudden torque spikes that would break traction



at high speeds.
Chassis Engineering and Lightweighting Strategies

The 917's chassis was a masterpiece of 1960s material science. It utilized a magnesium alloy spaceframe
(Elektron) weighing only 42 kg (93 lbs). Because magnesium is highly flammable, engineers took extreme
precautions. A notable technical feature was that the chassis tubes were pressurized with nitrogen. A pressure
gauge mounted in the cockpit allowed the driver to monitor the integrity of the frame; a drop in pressure indicated a
crack in one of the tubes, signaling a potential structural failure.

Suspension and Braking Systems

e Suspension: Double wishbones at the front and rear, using titanium coil springs to save weight. The dampers
were Bilstein gas-pressurized units.

¢ Brakes: Internally ventilated discs with four-piston calipers. Later versions utilized finned calipers for better
heat dissipation.

e Transmission: A 4-speed or 5-speed synchronized gearbox (Type 920) with an oil cooling system and a
limited-slip differential.

Technical Case Study: Resolving High-Speed Instability (1969-1970)

The 1969 24 Hours of Le Mans served as a critical data-gathering exercise. The car was fast but dangerous. During
the race, John Woolfe tragically crashed on the first lap. The subsequent investigation revealed a fundamental flaw
in the center of pressure (CoP) vs. center of gravity (CoG)relationship. At high speeds, the CoP shifted forward
of the CoG, causing the rear end to lighten.

Solution Matrix:



Problem Component

Rear Bodywork

Front Airflow

Wheel Wells

Analysis

Excessive lift due to smooth laminar
flow over the tail.

Air entering the nose caused front-
end lift.

High pressure trapped in wheel
arches.

Technical Resolution

Truncated tail with a "Gurney flap"
style upsweep.

Redesigned intake ducts and added
dive planes (canards).

Vented louvers above the wheels to
bleed air pressure.

Field Guide: Starting and Maintaining the Type 912 Engine

Starting a 917 engine that has been dormant for decades (a common scenario in historical racing) requires a
rigorous procedural execution to prevent catastrophic component failure.

1. Pre-Lubrication: The dry-sump system must be manually primed. The oil tank holds approximately 30 liters of
specialized racing oil. Rotating the engine without ignition allows the oil to reach the camshafts and main bearings.

2. Fuel System Purge: Old fuel must be drained from the Bosch injection pump and lines. Modern fuel with
ethanol must be avoided to protect the vintage seals.

3. Ignition Check: The 917 uses a dual-ignition system with two spark plugs per cylinder and two distributors.
Each circuit must be tested independently.

4. Thermal Cycle: Once started, the engine must reach a minimum oil temperature of 60°C before being
subjected to high RPM. Because it is air-cooled, stationary idling for long periods is discouraged to prevent
localized overheating.

The Broader Implications of the 917's Engineering

The Porsche 917 did more than just win races; it pushed the boundaries of what was theoretically possible in
automotive engineering. The transition to magnesium frames, the perfection of the center-drive crankshaft, and the
early mastery of high-boost turbocharging set the technical foundations for Porsche's road cars, most notably the
911 Turbo (930).

The 917/30 remains the most powerful circuit racing car ever built in terms of raw horsepower. Its dominance was
so absolute that it was effectively banned through regulation changes in the Can-Am series, marking the end of an
era where engineering limits were defined only by the bravery of the driver and the ingenuity of the mechanic.
Today, the 917 stands as a testament to the era of "pure" mechanical engineering, before the advent of
computerized traction control and active aerodynamics, representing a pinnacle of human-machine interface in the
20th century.
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