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The evolution of BMW's four-cylinder engines reached a pivotal milestone in the late 1980s with the introduction of
the M42B18. As BMW's first mass-production Double Overhead Camshaft (DOHC) four-cylinder petrol engine, it
bridged the gap between standard commuter powerplants and the high-performance engineering of the legendary
S14 found in the E30 M3. This article provides an exhaustive technical analysis of the M42 and its successor, the
M44, focusing on their implementation in the E30 and E36 318is models, their mechanical architecture, and their
enduring legacy in the automotive enthusiast community.

The Genesis of the M42: A New Era for the 318is

Before the arrival of the M42 engine, the BMW 3 Series 4-cylinder models were largely defined by the M10 and

M40 engines—reliable but modest Single Overhead Camshaft (SOHC) designs. In 1989, the M42B18debuted in
the E30 318is, representing a significant technological leap. Unlike its predecessors, the M42 featured four valves
per cylinder and a sophisticated timing chain-driven DOHC valvetrain, which allowed for higher rev limits and
improved volumetric efficiency.

The E30 318is was often referred to as the "Baby M3." While it lacked the raw power of the 2.3L S14, it shared a
similar philosophy: a high-revving, lightweight four-cylinder engine paired with a balanced chassis. The M42
provided the E30 with a near-perfect 50/50 weight distribution, making it one of the best-handling vehicles of its era.
This engine was not merely an upgrade; it was a statement of BMW's intent to bring motorsport-derived technology
to a more accessible price point.

Core Mechanical Architecture and Engineering Principles

To understand the M42 and M44 engines, one must examine the specific engineering choices made during their
development. The transition from the M42 to the M44 involved several key modifications aimed at improving torque
delivery, reducing friction, and meeting stricter emission standards.

The M42B18: Performance Through Precision

The M42 featured a 1,796 cc displacement with a bore of 84 mm and a stroke of 81 mm. It was designed to thrive
at higher RPMs, reaching its peak power of 138-140 hp (103 kW) at 6,000 RPM. One of the most notable features
of the early M42 (specifically those found in the E30) was the inclusion of a forged steel crankshaftand a high-
quality stainless steel exhaust manifold, components typically reserved for high-performance racing engines.

The M44B19: Refinement and Displacement

Produced from 1996 to 2000, the M44 engine replaced the M42. While it retained the 140 hp output, the
displacement was increased to 1,895 cc (1.9L) by increasing the bore to 85 mm and the stroke to 83.5 mm. The
goal was to provide a broader torque curve. The M44 also introduced roller cam followers(RAA) to reduce
internal friction, replacing the hydraulic lifters found in the M42. This shift prioritized efficiency and smooth
operation over the raw, mechanical feel of the earlier engine.

Valvetrain and Ignition Systems



Both engines utilized a Bosch Motronicengine management system. The M42 initially used the M1.7 version,
while the M44 moved to the M5.2. A critical feature of these engines was the "Coil-on-Plug" ignition system (in the
case of the M42, a remote coil pack with individual leads), which eliminated the need for a traditional distributor,
providing more precise spark timing and increased reliability under load.

Technical Specifications Comparison Matrix

The following table provides a detailed comparison of the primary specifications for the M42 and M44 engines as
found in the BMW 318is variants.



Metric

Configuration

Displacement

Bore / Stroke

Compression Ratio

Max Power

Max Torque

Engine Management

Crankshaft

Valvetrain

BMW M42B18 (E30/E36)

Inline-4, DOHC, 16V

1,796 cc

84.0 mm /81.0 mm

10.0:1

138 hp (140 PS) @ 6,000 RPM

129 Ib-ft (175 Nm) @ 4,500 RPM

Bosch Motronic M1.7 / M1.7.2

Forged Steel (Early) / Cast (Late)

Hydraulic Buckets

BMW M44B19 (E36/Z3)

Inline-4, DOHC, 16V

1,895 cc

85.0 mm / 83.5 mm

10.0:1

138 hp (140 PS) @ 6,000 RPM

133 Ib-ft (180 Nm) @ 4,300 RPM

Bosch Motronic M5.2

Cast Iron

Roller Rocker Arms

The DISA Valve and Intake Optimization

One of the more advanced features introduced in later M42 engines and standardized in the M44 was the DISA
valve(Differenzierte Sauganlage). This dual-length intake manifold system was a masterclass in airflow dynamics.
At lower engine speeds, the DISA valve remains closed, forcing air through longer, narrower intake runners. This
increases air velocity and utilizes the pulse-charging effect to improve low-end torque.

At higher RPMs (typically around 4,500-4,800 RPM), the valve opens, allowing air to take a shorter, more direct
path to the cylinders. This reduces intake resistance and maximizes top-end horsepower. This mechanical variable
geometry allowed the 318is to feel more responsive across the entire rev range, despite its relatively small
displacement.

Practical Implementation: Chassis and Aerodynamics

The engine is only one part of the 318is success story. The implementation within the E30 and E36 chassis
required specific tuning to complement the high-revving nature of the DOHC four-cylinder.

The E30 318is Formula

The E30 318is featured a minimalist focus on lightness. By removing many of the heavy luxury options found in
the six-cylinder 325i, BMW achieved a curb weight of approximately 2,600 Ibs. The suspension was upgraded with
the M-Technic springs and 14mm rear anti-roll bars, specifically tuned to work with the lighter front end of the four-
cylinder car. This created a vehicle that was exceptionally agile in tight corners, rewarding drivers who could
maintain high entry speeds.

The E36 318is Aerodynamics

With the transition to the E36 generation, the 318is benefited from a much more advanced aerodynamic profile.
The E36 chassis boasted a drag coefficient as low as 0.32. The M42 engine in the E36 was also updated with a
more modern serpentine belt system and a redesigned intake manifold. While the E36 was heavier than the E30,



the improved aerodynamics and chassis rigidity allowed the 318is to remain a competitive entry-level sports coupe.
Common Failure Modes and Troubleshooting

Despite their reputation for durability, the M42 and M44 engines have specific vulnerabilities that owners and
technicians must address to ensure longevity. Understanding these failure modes is essential for maintaining
performance.

1.The Profile Gasket Issue (M42 Specific)

Early M42 engines were notorious for failures of the profile gasket, located between the upper and lower timing
chain cases. If this gasket fails, coolant can leak into the oil passages or onto the timing chain, leading to
catastrophic engine failure. BMW eventually released an updated Viton-based gasket to resolve this issue. Any
M42 teardown should prioritize the inspection of this component.

2.Timing Chain Components

Unlike the belt-driven M40, the M42/M44 uses a chain. However, the plastic timing chain guidesand the
hydraulic tensioner are wear items. Over time, the guides can become brittle and shatter, causing timing jumps. A
rhythmic rattling sound upon cold start is a primary indicator that the tensioner or guides require immediate
replacement.

3.Vacuum Leaks and the "Mess Under the Intake"

The M42/M44 intake manifolds are surrounded by a complex web of vacuum hoses and coolant lines, often
referred to by enthusiasts as the "Mess Under the Intake" (MUTI). Due to the high heat cycles in the engine bay,
these rubber hoses eventually crack, leading to rough idling, lean conditions, and ECU fault codes. Many owners
choose to simplify this system during maintenance intervals to improve reliability.

4. Oil Pan Vulnerability (E30)

In the E30 318is, the oil pan sits remarkably low and is made of two pieces (upper and lower). The lower pan is
made of cast aluminum and is highly susceptible to cracking if it impacts a speed bump or road debris. Installing a
steel skid plate is a common and recommended field modification for this chassis.

Performance Tuning and Modern Modifications

While the M42 and M44 are potent in stock form, they offer a solid foundation for performance tuning. Because they
are over-engineered (particularly the forged-crank M42), they can handle significant modifications.

¢ Software Remapping: Aftermarket chips for the Bosch Motronic units can optimize ignition timing and fuel
maps, often raising the rev limit to 7,000+ RPM and smoothing out the DISA transition.

« Individual Throttle Bodies (ITBs): For the ultimate naturally aspirated build, many tuners adapt ITBs from
motorcycles or other BMW M-engines. This provides unparalleled throttle response and a distinct induction roar.

e Turbocharging: With a decompression head gasket or forged pistons, the M42 can reliably produce 250-300
hp on moderate boost. The engine block's strength makes it a favorite for "budget" turbo builds.

 Valvetrain Upgrades: Upgrading to stiffer valve springs and more aggressive camshaft profiles allows the
engine to breathe better at high RPMs, though this usually requires a move to solid lifters in the M42.

Maintenance Checklist for the BMW 318is

To keep an M42 or M44 performing at its peak, the following maintenance schedule is recommended for high-
mileage units:



1. Cooling System Overhaul: Replace the water pump (ensure it has a metal impeller), thermostat, and plastic
coolant pipes every 80,000 miles.

2. Timing Tensioner: Replace the hydraulic timing chain tensioner every 100,000 miles as a preventative
measure.

3. Fuel Injector Cleaning: Modern fuels can clog the pintle-style injectors; switching to four-hole "Type 3"
injectors can improve fuel atomization and idle quality.

4. Oil Selection: Use high-quality synthetic 5W-40 or 15W-50 (for track use) to protect the high-stress valvetrain
components.

The Enduring Legacy of BMW's 16-Valve Four-Cylinder

The BMW M42 and M44 engines represent a specific era in automotive engineering where mechanical simplicity
met high-tech aspiration. They proved that a BMW did not need a straight-six to be a "driver's car." By prioritizing
balance, high-RPM efficiency, and lightweight construction, the 318is models carved out a niche that remains
highly valued today.

As we move toward an era of electrification and small-displacement turbocharged engines, the linear power
delivery and mechanical purity of the M42/M44 continue to serve as a benchmark for what a sporting four-cylinder
engine should be. Whether it is the raw, forged-internal grit of the E30 M42 or the refined, roller-cam efficiency of
the E36 M44, these engines remain a testament to BMW's "Ultimate Driving Machine" philosophy. Their ability to
deliver 140 horsepower from a naturally aspirated 1.8L or 1.9L displacement—while maintaining daily-driver
reliability—is an engineering feat that continues to command respect in the halls of automotive history.
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