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The period between 1977 and 1987 represents a foundational era for BMW, marking the transition from the
experimental first-generation 3-Series (E21) to the legendary second-generation (E30). During this decade, BMW
solidified its reputation for engineering high-performance executive compacts. For owners, enthusiasts, and
professional mechanics, the BMW Owners Workshop Manual for the 320, 320i, 323i, and 325i, authored by
Peter G. Strasmanand published by Haynes (ISBN-13: 9781850104476), has served as the definitive technical
resource. This article provides an exhaustive technical analysis of the systems covered in this manual, the
engineering principles of the 3-Series during this decade, and a practical guide for maintaining these classic
machines.

The Evolution of the BMW 3-Series Architecture (1977-1987)

The technical scope of the 1977-1987 period encompasses two distinct platforms that shared a common
engineering philosophy: the E21 (produced until 1983) and the E30(introduced in late 1982). The Haynes manual
specifically bridges these generations, focusing on the six-cylinder powerplants that defined the 'ultimate driving
machine' experience. Understanding the structural and mechanical evolution of these vehicles is essential for any
restoration or maintenance project.

During this era, BMW moved away from the four-cylinder dominance of the 2002 series toward the M20 straight-
six engine. The manual details the technical nuances of the 2.0L, 2.3L, and 2.5L variants. This transition required
significant changes in engine bay packaging, cooling system capacity, and weight distribution. The engineering
challenge was to maintain a near 50/50 weight distribution despite the longer engine block, a feat achieved through
careful placement of the gearbox and the use of lightweight alloy components for the cylinder head and intake
manifolds.

Core Mechanical Systems: The M10 and M20 Engines

The heart of the 320, 320i, 323i, and 325i models lies in their powerplants. While early 320 models utilized the M10
four-cylinder engine, the focus of the Haynes 77-87 manual is primarily on the M20 SOHC (Single Over Head
Cam)inline-six engine, often referred to as the 'Baby Six' to distinguish it from the larger M30 engine used in the 5
and 7 Series.

Technical Specifications of the M20 Engine Variants

The M20 engine featured a belt-driven camshaft, a departure from the chain-driven M10. This introduced a critical
maintenance requirement: the periodic replacement of the timing belt to prevent catastrophic valve-to-piston
contact. The technical data below outlines the primary differences between the models covered in the Strasman
manual.



Model Engine Code Displacement Fuel System Max Power Production Era

(BHP)
320 (E21) M20B20 1990cc Solex Carburetor 121 1977-1982
320i (E21) M20B20 1990cc Bosch K-Jetronic 123 1977-1982
323i (E21) M20B23 2316¢cc Bosch K-Jetronic 143 1977-1982
320i (E30) M20B20 1990cc Bosch L-Jetronic 127 1982-1987
323i (E30) M20B23 2316¢cc Bosch L-Jetronic 148 1982-1986
325i (E30) M20B25 2494cc Bosch Motronic 168 1985-1987

Fuel Injection and Engine Management Systems

One of the most significant technical hurdles for DIY mechanics during the 1970s and 80s was the transition from
carburation to complex fuel injection systems. The 1977-1987 manual provides detailed circuit diagrams and
pressure testing procedures for three primary systems:

¢ Bosch K-Jetronic (CIS): A mechanical continuous injection system found on E21 320i and 323i models. It
relies on a fuel distributor and an air-flow sensor plate. The manual emphasizes the importance of system pressure
vs. control pressure, measured in bars, to ensure correct air-fuel ratios.

e Bosch L-Jetronic: An early electronic injection system used in the initial E30 320i and 323i models. This
system introduced an Electronic Control Unit (ECU) that processed signals from an Air Flow Meter (AFM) and
engine temperature sensors to determine injector pulse width.

e Bosch Motronic: Found on the 325i, this integrated system controls both fuel injection and ignition timing. It
utilizes a crank position sensor and a more sophisticated ECU, allowing for better efficiency and performance. The
manual outlines the specific resistance values (ohms) for sensors, which are vital for troubleshooting 'no-start'
conditions.

Maintenance Protocols and Procedural Workflows

The Haynes manual follows a standardized procedure for vehicle maintenance, classified by difficulty level. For the
BMW 3-Series of this era, several specific maintenance tasks are critical for long-term reliability.

Valve Clearance Adjustment

The M20 engine uses a finger-follower valve gear design. Unlike modern hydraulic lifters, these require manual
adjustment every 15,000 miles. The technical procedure is as follows:

1. Ensure the engine is stone cold (ambient temperature).

2. Remove the rocker cover and rotate the crankshaft until the cylinder being adjusted is at Top Dead Center
(TDC) on the compression stroke.

3. Using a feeler gauge, measure the gap between the rocker arm and the valve stem.

4. The specified clearance is 0.25mm (0.010 in) for both intake and exhaust valves.

5. Loosen the eccentric bolt and adjust until there is a slight drag on the feeler gauge, then torque the locknut to
specification.

The Timing Belt Protocol



Perhaps the most vital technical instruction in the manual is the replacement of the timing belt. The M20 is an
interference engine. Failure of the belt results in the valves striking the pistons. The manual specifies a replacement
interval of every 30,000 to 40,000 miles or 4 years. The procedure involves aligning the TDC marks on the
crankshaft pulley and the camshaft sprocket before tensioning the new belt using the spring-loaded tensioner pulley.

Chassis, Suspension, and Braking Systems

The handling characteristics of the 1977-1987 3-Series are governed by a MacPherson strut front suspension and
a semi-trailing arm rear suspension. While providing excellent feedback, this setup requires precise maintenance of
rubber bushings and dampers.

Technical Breakdown of Rear Suspension Geometry

The semi-trailing arm design of the E21 and E30 is sensitive to toe and camber changes under load. As the
suspension compresses, the wheels naturally gain negative camber. The Haynes manual provides critical torque
values for the rear subframe bushings, which are notorious for wearing out and causing ‘rear-end steer." Proper
alignment requires ensuring that the subframe is perfectly centered and the bushings are in optimal condition.

Braking System Variations

Over the 1977-1987 span, braking technology evolved significantly. Early 320 models featured front discs and rear
drums, while the 323i and 325i moved to four-wheel disc brakes. The manual details the ATE and Girlingcaliper
designs, emphasizing the importance of brake fluid hygroscopy (moisture absorption) and the need for a full
system bleed every two years using DOT 4 fluid.

Transmission and Drivetrain Engineering

The models covered utilized both Getrag and ZF transmissions. The most common was the Getrag 240/242 (four-
speed) and the Getrag 260(five-speed). The manual provides a comprehensive teardown of the manual
gearboxes, including the replacement of synchromesh rings and input/output shaft seals.

For the drivetrain, the Strasman manual covers the maintenance of the prop shaft, including the Guibo(flex disc)
and the center support bearing. A vibrating driveline is often traced back to a cracked Guibo, and the manual
provides a step-by-step guide to inspection and replacement, including the specific bolt orientation required for
correct centrifugal balance.

Electrical Systems and Schematic Analysis

The 1977-1987 BMWs are characterized by the introduction of the 'Service Indicator' (SI) board and the Check
Control panel (on higher-spec E30s). The Haynes manual includes comprehensive wiring diagrams that are
essential for diagnosing faults in the lighting, instrumentation, and charging systems.

Troubleshooting the Service Indicator Board

A common failure mode discussed in enthusiast circles, and supported by the manual's electrical sections, is the
failure of the NiCad batteries on the Sl board. When these leak, they corrode the circuit traces, leading to erratic
tachometer behavior and incorrect service lights. The manual provides the necessary schematics to trace power
from the fuse box through the ignition switch to the cluster.

Technical Comparison: E21 vs. E30 Performance Metrics



To assist owners in identifying their specific vehicle's capabilities and requirements, the following table compares
the flagship models of the early and late periods covered by the manual.



Metric

Engine Configuration

Compression Ratio

Torque (Nm)

Top Speed

0-60 mph

Ignition System

1978 BMW 323i (E21)

2.3L 16 SOHC

9.5:1

190 Nm @ 4500 RPM

118 mph

8.7 seconds

Transistorized Coil

1987 BMW 325i (E30)

2.5L 16 SOHC

9.7:1

222 Nm @ 4300 RPM

135 mph

7.4 seconds

Digital Motronic Control

Common Failure Modes and Troubleshooting Solutions

Based on the technical data provided in the Haynes manual and decades of field application, several common
issues affect the 1977-1987 BMW 3-Series. The manual acts as a diagnostic framework for these challenges.

1. Cooling System Overheating

The M20 engine is highly sensitive to overheating, which can lead to a cracked cylinder head between the 4th and
5th cylinders. The manual suggests a cooling system pressure testto identify leaks in the radiator or the viscous
fan clutch. The fan clutch is a common failure point; if it does not engage at high temperatures, the engine will
overheat in stationary traffic.

2. Rough Idle and Vacuum Leaks

Fuel-injected models, particularly those with L-Jetronic, are prone to rough idling caused by unmetered air entering
the system. The manual's troubleshooting section directs technicians to inspect the intake 'boot' (the rubber bellows
between the AFM and throttle body) for cracks, as well as the vacuum lines for the brake booster and crankcase
ventilation.

3. Rust and Structural Integrity

While the manual focuses on mechanicals, Peter G. Strasman includes sections on bodywork maintenance. Critical
areas for the 1977-1987 models include the front strut towers, the rear wheel arches, and the floor pans near the
jacking points. Proper sealing and drainage are emphasized to prevent the structural degradation of the
monocoque chassis.

Conclusion and Legacy of the Strasman Workshop Manual

The BMW 320, 320i, 323i, and 325i Owners Workshop Manual (1977-1987) remains an indispensable tool for the
preservation of automotive history. By providing clear, step-by-step instructions and detailed technical
specifications, it empowers owners to maintain the mechanical excellence that BMW intended. Whether it is a
routine oil change or a complete engine overhaul, the engineering logic preserved in this manual reflects a time
when cars were designed to be understood and serviced by their owners.

As these vehicles transition from used cars to high-value classics, the reliance on technical documentation
increases. The Haynes manual, with its focus on the M20 engine and the E21/E30 platforms, stands as a testament
to the era of the 'analog' driving experience. For the modern technician, it is not just a book of instructions, but a



bridge to an era of precision German engineering that continues to influence the automotive landscape today. By
adhering to the torque settings, maintenance intervals, and diagnostic procedures outlined in the Strasman text,
enthusiasts ensure that these iconic 3-Series models remain on the road for future generations to appreciate.
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