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The BMW R 1150 R, introduced at the turn of the millennium, represents a pivotal evolution in the lineage of BMW
Motorrad’s horizontally opposed twin-cylinder motorcycles. Known affectionately as the 'Oilhead’ due to its air and
oil-cooled cylinder heads, the R 1150 R series—including variants like the Rockster, RT, and RS—integrated
sophisticated automotive-grade engineering into a versatile naked-bike chassis. This technical analysis serves as a
comprehensive manual for engineers, master technicians, and dedicated owners, providing an in-depth exploration
of the R 1150 R’s mechanical architecture, electronics, and specialized maintenance requirements as documented
in official Rider's Manuals and Workshop literature.

1. Architectural Overview of the BMW Boxer Engine (R 1150 Series)

The heart of the R 1150 R is the 1,130cc horizontally opposed twin engine. Unlike traditional air-cooled engines,
the R 1150 series utilizes a high-pressure oil cooling system specifically for the exhaust valve seats, allowing for
tighter tolerances and higher thermal efficiency. The engine’s architecture is characterized by a 101mm bore and a
70.5mm stroke, producing approximately 85 horsepower and 72 Ib-ft of torque in its standard configuration.

1.1.Valvetrain and Camshaft Geometry

The R 1150 engine employs a high-cam design, where the camshatft is located in the cylinder head but driven by
chains from a jackshaft located below the crankshaft. This reduces the length of the pushrods, thereby minimizing
reciprocating mass and allowing for a higher rev ceiling compared to traditional OHV (Overhead Valve) designs.
Valve clearances are critical for the thermal stability of the engine and must be adjusted every 6,000 miles (10,000
km) to prevent burnt valves or excessive mechanical noise.

1.2. The Motronic Engine Management System

Fuel delivery and ignition timing are controlled by the Bosch Motronic MA 2.4engine management system. This
system utilizes a series of sensors to calculate the optimal fuel-to-air ratio, including:

» Hall Effect Sensors (HES): Located behind the alternator pulley, these sensors track crankshaft position and
timing.

e Oxygen (Lambda) Sensor: Monitors exhaust gas composition to maintain a stoichiometric ratio for the
catalytic converter.

e Throttle Position Sensor (TPS): Measures butterfly valve angle to determine load.

¢ Oil Temperature Sensor: Adjusts fuel enrichment based on the engine’s thermal state.

2.The Integral ABS System: Engineering and Maintenance Complexity

One of the most technically demanding components of the BMW R 1150 R is the BMW Integral ABS (iABS),
specifically the generation often referred to as 'Servo-ABS." This system provides power-assisted braking,
significantly reducing the physical effort required at the lever while providing linked braking (where the front lever
also activates the rear brake).



2.1. Operational Mechanics of the Servo-Assisted Pump

The iABS system consists of a central hydraulic unit containing two electric pumps. When the rider applies
pressure to the lever, the pumps activate to provide high-pressure hydraulic fluid to the calipers. This allows for
incredibly high braking forces but introduces a high level of complexity. As noted in the BMW Maintenance Manual
, the system requires a strictly controlled bleeding procedure.



System Component Function Maintenance Requirement

Control Circuit Connects the levers/pedal to the ABS Flush every 2 years or 12,000 miles.
modulator.

Wheel Circuit Connects the ABS modulator to the Annual flush recommended due to
brake calipers. hygroscopic fluid.

Pressure Modulator Electronic brain and pump assembly. Requires specialized bleed test via

diagnostic tool.

Residual Braking Function Mechanical backup in case of pump Requires significantly higher lever
failure. force to stop.

2.2. Critical Bleeding Precautions

A specific warning found in the BMW R 1150 R Maintenance Manual emphasizes: "When performing
maintenance and repair work on BMW Integral ABS, never pump quickly or vigorously."This is due to the
risk of air cavitation within the internal chambers of the servo unit. A traditional '‘pump and hold' method used on
standard brakes can damage the internal seals or trap air in the intricate valve blocks, leading to a failure of the
ABS self-test.

3. Chassis and Suspension: Telelever and Paralever Technology

The R 1150 R utilizes BMW’s proprietary suspension designs to isolate steering forces from braking forces, a
hallmark of the marque’s stability.

3.1.Telelever Front Suspension

The Telelever system replaces traditional telescopic forks with a combination of a trailing arm (A-arm) and a central
shock absorber. The fork tubes themselves carry no damping internals and serve only as guides. This geometry
provides anti-dive characteristics. During hard braking, the forces are transferred into the frame via the trailing
arm rather than compressing the forks, allowing the suspension to remain active and absorb bumps even while
decelerating.

3.2. Paralever Rear Drive

The Paralever is a single-sided swingarm that doubles as the housing for the driveshaft. By incorporating a torque
arm, the Paralever system counteracts the 'shaft effect' (the tendency of the rear of the bike to rise or squat under
acceleration). The R 1150 R features an EVO-generation Paralever, which reduced unsprung weight compared to
the earlier R 1100 series.

4. Comparison Matrix: R 1150 Series Variants

While the base R 1150 R is a naked roadster, several variants shared the same technical DNA but were optimized
for different use cases. The following table highlights the engineering variances between models mentioned in the
technical manuals.



Feature

Fairing Type

Transmission

Alternator Output

Headlight Design

Fuel Capacity

R 1150 R (Roadster)

None (Naked)

6-speed (Overdrive)

600 Watts

Single Circular

20.4 Liters

R 1150 RT (Touring)

Full Aerodynamic

6-speed (Short 6th
opt.)

700 Watts

Integrated Dual

25.2 Liters

R 1150 RS (Sport)

Half-Fairing

6-speed

700 Watts

Integrated
Rectangular

23.0 Liters

R 1150 R Rockster

Minimalistic /
Streetfighter

6-speed (Short
ratios)

600 Watts

Dual Asymmetric
(R1150GS style)

20.4 Liters

5. Step-by-Step Technical Workflows: Maintenance and Synchronization

To maintain the legendary longevity of the BMW R 1150 R, technicians must adhere to precise procedural
workflows. Failure to synchronize the engine components can lead to 'Surging—a common complaint in lean-
running Boxer engines.

5.1. Throttle Body Synchronization (The 'Zero-Zero' Procedure)

Synchronizing the throttle bodies ensures that both cylinders pull the same vacuum, resulting in a smooth idle and
vibration-free acceleration.

1. Preparation: The engine must be at operating temperature (5 bars on the RID). Ensure valve clearances are
correctly set before beginning.

2. Vacuum Connection: Connect a twin-column manometer (like a TwinMax or Harmonizer) to the vacuum ports
located at the bottom of the left and right throttle bodies.

3. BBS Adjustment: Use the Large Brass Bypass Screws (BBS) to equalize the vacuum at idle (approx. 1,100
RPM). Do not seat these screws too tightly as they are made of soft brass.

4. Cable Tension: Gradually increase engine speed to 2,500 RPM. Use the cable adjusters on the right throttle
body to ensure the vacuum remains balanced as the butterfly valves open.

5.2. Transmission Spline Lubrication

A critical but often overlooked maintenance item is the lubrication of the input shaft splines where the dry clutch
plate slides. Over time, the factory grease can dry out, leading to premature wear and eventual failure of the
transmission input shaft. This requires 'splitting' the bike—removing the rear subframe and gearbox—to apply a
high-molybdenum disulfide (MoS2) grease. Many technical manuals suggest this be inspected every 40,000 miles.

6. Electrical Systems and Troubleshooting

The R 1150 R's electrical system is robust but has specific failure modes that technicians must be aware of,
particularly regarding the Hall Effect Sensor (HES) and the battery requirements of the iIABS system.

6.1. The Hall Effect Sensor (HES) Failure Mode

The wiring for the HES is located behind the alternator belt. Due to the high heat environment, the insulation on the
HES wires can become brittle and crack, leading to intermittent stalling or a complete 'no-start' condition when the
bike is wet. Modern replacement units use high-temperature silicone wiring to mitigate this design flaw.



6.2. Battery Voltage and ABS Initialization

The iABS system performs a voltage check upon startup. If the battery’s 'resting’ voltage is below 12.4V or drops
significantly during the starter motor's engagement, the ABS will fail to initialize, indicated by rapidly flashing
warning lights. This is often a 'false’ failure caused by an aging battery rather than a fault in the hydraulic unit itself.

7. Performance Engineering: Torque Curves and Gear Ratios

The R 1150 R was designed for mid-range usability rather than top-end horsepower. The torque curve is
remarkably flat, with over 80% of peak torque available from 3,000 RPM. This is achieved through the use of
specific intake manifold lengths and exhaust backpressure tuning.

7.1. Mathematical Model of the 6-Speed Gearbox

The R 1150 series introduced the 6-speed Getrag gearbox. In the standard R 1150 R, the 6th gear is an

'E' (Economy) or Overdrive gear. The ratio is approximately 0.70:1, which reduces engine RPM at highway speeds
(approx. 3,500 RPM at 75 MPH), improving fuel economy and reducing rider fatigue. Conversely, the Rockster
variant often utilized a 'Short' 6th gear (0.80:1 ratio) for more aggressive roll-on acceleration in the top gear.

8. Case Study: Solving the 'Boxer Surge'

Many R 1150 R owners reported a rhythmic surging during steady-state cruising (3,000-4,000 RPM). Engineering
analysis revealed this was primarily due to the lean fueling required for emissions compliance.

Proposed Solutions from the Field:

» Techlusion/Power Commander: Aftermarket fuel controllers that add a percentage of fuel to the injector pulse
width, effectively masking the lean condition.

 Autolite 3923 Spark Plugs: Some technicians found that moving to a slightly different heat range or dual-
electrode plug improved flame front propagation.

¢ Precision TB Sync: As discussed in section 5.1, a perfect vacuum balance is the most effective non-invasive
way to minimize surging.
The BMW R 1150 R remains a masterclass in turn-of-the-century motorcycle engineering. By balancing the
traditional Boxer layout with advanced electronics and innovative suspension geometry, BMW created a machine
that is as technically intriguing as it is capable on the road. For the technician, success lies in understanding the
nuances of the iIABS system and the precision required in mechanical adjustments. For the owner, these manuals
represent more than just instructions; they are the blueprint for a machine designed to last for hundreds of
thousands of miles if maintained with the requisite technical rigor. The shift from paper manuals to digital formats,
as noted in recent BMW trends, reflects the increasing complexity of these systems, where real-time diagnostic
data becomes as essential as the wrench itself.
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