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The evolution of the BMW Motorrad R-series in the early 1990s marked a significant technological leap from the
traditional "Airhead" engines to the more advanced "Oilhead" architecture. Spanning from 1993 to 2000, models
such as the BMW R1100RT, R1100RS, R1100GS, and their smaller displacement sibling, the R850R, introduced
high-performance features that redefined the touring and adventure motorcycle segments. Understanding the
mechanical intricacies of these machines is essential for engineers, professional mechanics, and dedicated
enthusiasts who aim to maintain the structural integrity and performance standards established by BMW.

Core Concepts and the Oilhead Architecture

The R1100 and R850 seriesare built around the boxer engine configuration—a horizontally opposed twin-cylinder
layout. However, the 1993-2000 generation introduced the 4-valve-per-cylinder head design, utilizing a unique high-
camshaft arrangement. This design was chosen to minimize the pushrod length, thereby reducing reciprocating
mass and allowing for higher RPM thresholds compared to the older Type 247 engines.

The Telelever Front Suspension System

One of the most radical departures from traditional motorcycle design found in the R1100 series is the Telelever
suspension. Unlike conventional telescopic forks that handle both steering and suspension dampening, the
Telelever system decouples these functions. A trailing arm (A-arm) connects the fork sliders to the frame, and a
central shock absorber handles the damping. This configuration drastically reduces "brake dive," maintaining stable
geometry during aggressive deceleration, which is critical for the heavy-duty touring R1100RT and the off-road
oriented R1100GS.

Paralever Rear Drive Mechanics

To counteract the "jacking" effect inherent in shaft-driven motorcycles—where the rear of the bike rises under
acceleration—BMW utilized the Paraleversystem. This is a double-jointed swingarm that includes a torque arm to
neutralize the forces of the drive shaft. For the technician, this requires specific attention to the pivot bearings and
the universal joints, which must be lubricated and inspected for play at regular intervals to prevent catastrophic
failure of the final drive housing.

Comprehensive Technical Maintenance Analysis

Maintenance for the R1100 and R850 series is governed by strict intervals to ensure the longevity of the Motronic
fuel injection system and the mechanical components. The following sections break down the critical maintenance
workflows derived from official workshop manuals and engineering best practices.

1.Valve Clearance and Synchronization

Because the Oilhead engine uses a single-cam-in-head (HC) design with short pushrods, valve clearances are
prone to shifting as the engine beds in. Accurate valve adjustment is the prerequisite for a smooth idle and the
elimination of the infamous "surging" issue found in early Motronic units.

¢ Intake Clearance: 0.15 mm



e Exhaust Clearance: 0.30 mm
e Procedure: Adjustments must be performed on a stone-cold engine. Technicians must use the TDC (Top
Dead Center) marks on the flywheel, visible through the inspection port on the right side of the engine block.

2. Motronic Fuel Injection and Throttle Body Sync

The Bosch Motronic MA 2.2(and later 2.4) handles both ignition timing and fuel metering. Unlike carbureted
engines, the throttle bodies on an R1100RT or R1100GS must be perfectly synchronized using a twin-column
vacuum gauge (mercury or electronic). An imbalance in the vacuum at idle or off-idle (cruising) speeds leads to
excessive vibration and uneven cylinder head temperatures.

3.The Critical Lubrication Points
According to the BMW Maintenance Schedule, several points often overlooked require specific high-pressure
lubricants:

e Clutch Cable Assembly: The nipple for the clutch cable at the lever must be lubricated with a silicone-based
grease to prevent fraying.

¢ Side and Center Stands: The pivot bushings are exposed to road grime and require cleaning and lubrication
every 10,000 km.

e Spline Lubrication: A major service item (typically every 40,000 to 60,000 km) involves greasing the input
shaft splines between the gearbox and the clutch disk using a molybdenum-disulphide (M0oS2) paste.

Technical Specifications and Torque Matrices

Precision is paramount when servicing these machines. The following table outlines the critical torque
specifications and fluid capacities for the R1100 and R850 models.



Component Torque Specification (Nm) Fluid Capacity / Type

Engine Oil Filter 11 Nm 3.75 Liters (20W-50)
Transmission Drain/Fill 30 Nm 0.8 Liters (SAE 90 GL-5)
Final Drive Drain/Fill 23 Nm 0.25 Liters (SAE 90 GL-5)
Spark Plugs (Bosch FR6DDC) 20 Nm Gap: 0.8 mm

Alternator Belt Tension 8 Nm (Adjuster) Poly-V Belt

Front Wheel Bolts (GS/R) 40 Nm N/A

Procedural Execution: Battery Access and Electrical Systems

Accessing the battery on the R1100R and R850Ris notoriously more complex than on the RT or RS models. On
these "naked" variants, the battery is located beneath the fuel tank, requiring a specific sequence of disassembly to
avoid damaging the fuel lines or the integrated ABS modulators.

Step-by-Step Battery Removal for R850/1100R:

1. Seat Removal: Remove the rider's seat to expose the rear tank mounting bolt.

2. Panel Disassembly: Remove the lateral decorative covers and the right-side intake snorkel.

3. Fuel Line Disconnection: Utilize quick-disconnect fittings if installed; otherwise, clamp the hoses to prevent
fuel spillage from the 23-liter tank.

4. Tank Pivot: Undo the main mounting bolt on the right side. The tank must be lifted and slid rearward. Note: It
is highly recommended to have the fuel tank less than 1/4 full during this procedure.

5. Terminal Safety: Always disconnect the negative (-) terminal first to prevent short-circuiting the frame with the
wrench while loosening the positive (+) terminal.

Diagnostic Case Study: The Hall Effect Sensor (HES) Failure

A common failure mode in the 1993-2000 R-series is the degradation of the Hall Effect Sensorwiring. Located
behind the alternator pulley, the HES provides the Motronic ECU with crankshaft position data. Over time, the high-
temperature environment causes the insulation on the HES wiring harness to become brittle and crack, leading to
intermittent engine cut-outs or a total failure to start, especially in wet conditions.

Technical Solution:

While BMW recommends replacing the entire HES plate assembly, technical specialists often perform a "rewire"
using high-temp silicone-insulated wires (Teflon-coated). This provides a permanent fix to a design flaw related to
thermal cycles. When reinstalling the HES plate, the static ignition timing must be set using a diagnostic LED tool
or a multimeter to detect the trigger point at the S-mark on the flywheel.

Comparison of Model Variations (1993-2000)

While the engine architecture is shared, the application varies significantly across the model range. The following
table compares the functional dynamics of the primary models.



Feature R1100RT

Primary Use Long-distance
Touring

Fairing Type Full Coverage

(Electric)

Front Suspension Telelever (120mm

travel)
Gearbox Ratios Tall 5th Gear
Dry Weight 256 kg

R1100GS

Dual-Sport /
Adventure

Beak / Wind deflector

Telelever (190mm
travel)

Short 1st Gear

243 kg

R1100RS

Sport-Touring

Half-fairing (Manual)

Telelever (120mm
travel)

Standard Ratios

239 kg

R1100R / R850R

Roadster / Commuter

Naked / Minimal

Telelever (120mm
travel)

Standard Ratios

235 kg

Advanced Troubleshooting: ABS-Il System Faults

The ABS-Il systemused in this era is a piston-plunger type system. It is highly sensitive to voltage drops. A
frequent complaint is the "alternating flashing lights" on the dashboard, indicating an ABS fault. Technical analysis
often reveals that this is not a failure of the ABS unit itself, but rather a result of a weak battery. During the starter
motor engagement, if the system voltage drops below 10.5V, the ABS self-test fails.

ABS Reset Procedure:
1. Locate the 3-pin diagnostic plug under the seat.
2. Ground the middle pin (Brown/Blue wire) to the frame.
3. Turn the ignition on and hold the ABS button on the dash for 10-15 seconds.
4. Release the button, turn off the ignition, and remove the ground wire.

Evolutionary Implications in Motorcycle Engineering

The R1100 and R850 series established the modular construction technique that BMW continues to use today. By
using the engine as a stressed member of the frame, BMW eliminated the traditional full-cradle frame, reducing
weight and increasing rigidity. The integration of the Telelever and Paralevercomponents required a sophisticated
understanding of load paths, which influenced the entire industry's approach to alternative front-end geometries.

For the modern technician, these motorcycles represent a balance between mechanical tangibility and electronic
sophistication. They are equipped with fuel injection and ABS, yet they lack the complex CAN-bus wiring of later
models (R1200 series), making them highly serviceable with standard tools and a comprehensive repair manual.
Mastery of the maintenance schedules, specifically the adjustment of the valve train and the synchronization of the
Bosch Motronic system, ensures that these iconic machines remain capable of high-mileage service, often
exceeding 200,000 kilometers with original internal components.

Ultimately, the longevity of the R1100RT, RS, GS, and R models is a testament to the over-engineering prevalent in
BMW's design philosophy during the 1990s. Proper adherence to the technical protocols outlined in the service
documentation—ranging from steering damper checks on the R850R to the precise lubrication of the clutch
assembly nipples—is not merely about maintenance; it is about preserving a pivotal chapter in the history of two-
wheeled engineering.
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