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The Mercedes-Benz 722 series automatic transmission family represents a multi-generational legacy of automotive
engineering excellence. From the robust, hydraulically controlled units of the late 1960s to the sophisticated,
electronically managed seven-speed systems of the 21st century, these gearboxes have defined the driving
dynamics of the world's most prestigious luxury vehicles. Understanding the technical nuances of the 722 series is
essential for automotive engineers, senior technicians, and performance specialists tasked with maintaining the
integrity of vehicles ranging from the classic W108 280SE to the hyper-performance SLR McLaren (C199).

The Historical and Technical Evolution of the 722 Family

The 722 series began its journey with the development of the four-bolt pan designs, commonly referred to in
technical literature as the 722.0, 722.1, and 722.2 transaxle units. These early systems were predominantly
hydraulic, relying on complex valve body logic and vacuum modulators to manage shift points and pressure
regulation. As Mercedes-Benz pushed the boundaries of engine output, the transmission architecture evolved from
the early K4A 025, 040, and 050 models into the globally recognized 722.3 and 722.4 units of the 1980s.

By the 1990s, the introduction of the 722.5 marked a pivotal transition, adding an electronically controlled fifth gear
to the proven four-speed hydraulic base. This paved the way for the 722.6 (5G-Tronic) and eventually the 722.9
(7G-Tronic), which utilized fully integrated Electronic Control Units (ECUs) and pulse-width modulated (PWM)
solenoids to achieve seamless gear transitions and optimized fuel efficiency.

Core Mechanical Architecture

Regardless of the specific generation, the 722 series shares a foundational mechanical philosophy centered

around three-element welded torque converters and compound planetary gear sets. In the earlier 722.1 and 722.2
models, the system utilized a four-speedconfiguration with specific gear ratios designed to maximize the torque
curve of Mercedes' inline-six and V8 powerplants.

e Torque Converter: A 3-element design consisting of an impeller, turbine, and stator, designed for minimal
slippage and efficient fluid coupling.

e Planetary Gear Sets: Compound arrangements that provide multiple reduction ratios and reverse. The
722.1/722.2 series utilized 2 or 3 planetary sets depending on the specific application.

e Brake Bands and Clutch Packs: The transmission uses B1, B2, and B3 brake bands alongside K1 and K2
clutch packs. The timing of their engagement is critical to preventing "flare" or "harsh shifting."

Technical Deep-Dive: 722.1 and 722.2 Transaxle Service

The 722.1 and 722.2 transmissions, often found in models like the W108, W109, and early W116, are renowned for
their longevity but require precise maintenance. Technical manuals emphasize the importance of the four-bolt pan
identification, which distinguishes these early units from the later six-bolt configurations. According to ATSG
(Automatic Transmission Service Group) documentation, the teardown and assembly of these units involve specific



tolerances for end-play and clutch clearance.

The K4A 040 Variant

Specifically, the K4A 040 (722.2)was the V8-specific variant used between 1971 and 1972. It featured a
strengthened housing and reinforced clutch plates to manage the increased torque of the 4.5L and 6.3L engines.
Service technicians must pay close attention to the vehicle level during fluid checks. For example, in performance
variants like the C199, specific vehicle levels are required at the front axle to ensure accurate fluid distribution
across the gear sets.



Feature 722.1 (Standard) 722.2 (K4A 040) 722.9 (7G-Tronic)

Control Type Hydraulic/Vacuum Hydraulic/Vacuum Electronic (ECU)
Speeds 4-Speed 4-Speed 7-Speed

Pan Design 4-Bolt 4-Bolt 6-Bolt (Late version)
Fluid Type ATF Type A / Dexron Dexron 11/111 MB 236.14 (Red/Blue)
Application W114/W115/W123 W108/W109 V8 W221/W212/C199

The Engineering Marvel: Mercedes-Benz SLR McLaren (C199)

The Mercedes-Benz SLR McLaren, specifically the 722 Edition, represents the pinnacle of the 722 series'
application. While the name "722" in the car's title refers to the starting time of Stirling Moss in the 1955 Mille
Miglia, the technical underpinnings of the C199 transmission are deeply related to the heavy-duty 722.6 evolution.
The SLR required a transmission capable of handling 617 to 641 horsepower and massive torque loads.

C199 Specific Specifications

Technical manuals for the SLR McLaren (Service and Aftersales 08/09/2006) highlight the precision required for
vehicle setup. The front axle vehicle level at points 1 and 2 must be maintained at 119 mm for the standard 722
variants and 129 mm for the C199specific chassis. This 10mm variance is critical for the aerodynamic balance
and the cooling flow directed toward the transmission oil heat exchangers. The SLR utilizes a specifically tuned 5-
speed AMG Speedshift system, which, despite being based on the 722.6 architecture, features reinforced
planetary carriers and proprietary friction materials.

Transition to the Modern Era: 722.9 7G-Tronic

The 722.9, or the 5th generation of Mercedes-Benz electronically controlled gearboxes, introduced seven forward
speeds and two reverse speeds. This was a radical departure from the 722.1/722.2 hydraulic logic. The 722.9
incorporates the VGS (Vollintegrierte Getriebesteuerung), where the ECU is located inside the transmission,
submerged in oil on top of the valve body (the conductor plate).

Technical Advantages of the 722.9 Architecture

1. Direct Downshifts: Unlike traditional sequential shifting, the 722.9 can skip gears during downshifting (e.qg.,
from 7th to 5th), reducing response time.

2. Torque Converter Lock-up: The lock-up clutch can engage in all seven gears, significantly reducing parasitic
loss and heat generation.

3. Dual Reverse Ratios: Provides a standard reverse and a high-speed reverse for specific winter driving
modes (S/W or C/S modes).

Troubleshooting and Failure Modes: Case Studies

Case Study 1: W169 CVT (722.8) Issues

While not a traditional planetary 722 unit, the Mercedes A-Class W169 utilized the 722.8 Autotronic CVT. Common
failure modes include the "Transmission Visit Workshop" error, often caused by speed sensor failures on the



conductor plate (Y3/9b4 and Y3/9b5). This highlights the shift from mechanical wear to electronic component
failure in later Mercedes gearboxes.

Case Study 2: 722.3/722.4 Harsh Shifting (The K1 Spring Kit)

A classic technical issue with the 1980s 722.3 series is a harsh 2-3 shift. This is typically attributed to the softening
of the K1 accumulator spring. The technical solution involves installing an updated spring kit to recalibrate the
pressure accumulation during the shift overlap, demonstrating the mechanical tunability of these hydraulic units.

Case Study 3: The 722.9 Conductor Plate (VGS1 to VGS3)

Early 722.9 units suffered from speed sensor failures. Senior technical writers and engineers document that while
VGS1 units often required a full replacement of the valve body and conductor plate, later VGS2 and VGS3
iterations improved sensor reliability and allowed for standalone conductor plate replacement, provided the SCN
(Software Calibration Number) coding is correctly performed via the Star Diagnosis System (SDS).

Step-by-Step Service Procedure: 722.1/722.2 Fluid and Filter Change

Proper maintenance of the early 722.1 and 722.2 units is vital for preventing planetary gear wear. Follow this
technical workflow for a standard service:

» Preparation: Ensure the vehicle is level. Use a lift or four jack stands. Warm the transmission to operating
temperature (approx. 80°C).

¢ Draining the Pan: Remove the 4 bolts on the pan. Note that the early 722.2 may have a separate drain plug
for the torque converter. Crucial: Always drain the torque converter to ensure 90%-+ fluid replacement.

¢ Filter Replacement: Remove the old filter (screen). Inspect the pan for metal shavings. Fine metallic dust is
normal; large chunks indicate B2 band failure.

« Installation: Install a new gasket and filter. Torque the 4-bolt pan to 8 Nm. Over-tightening will warp the pan
and cause persistent leaks.

» Refilling: Add 4 liters of approved ATF. Start the engine, cycle through P-R-N-D, and check the level. Add fluid
in 250ml increments until the "Warm" mark on the dipstick is reached.

Mathematical Modeling of Gear Ratios

In technical analysis, understanding the mechanical advantage is key. The gear ratio (R) is calculated by the
formula:

R = (Number of Teeth on Ring Gear + Number of Teeth on Sun Gear) / Number of Teeth on Sun Gear

For the early 722.2 K4A 040, the ratios were optimized for high-torque V8 engines:

e 1st Gear: 3.98:1
e 2nd Gear: 2.39:1
e 3rd Gear: 1.46:1
e 4th Gear: 1.00:1 (Direct Drive)

By contrast, the 722.9 7G-Tronic offers a massive 4.38:1 first gear for acceleration and a 0.73:1 overdrive seventh
gear for fuel economy, demonstrating a 30-year evolution in ratio spread.

The Future of Mercedes-Benz Transmissions

As Mercedes-Benz transitions toward an all-electric future, the company has announced the retirement of the
manual transmission starting in 2023 and the gradual phasing out of traditional hydraulic/planetary systems in favor



of integrated Electric Drive Units (EDUs). However, the legacy of the 722 series remains a cornerstone of
automotive history. The 722 family provided the blueprint for reliable power delivery that could scale from an
economy A-Class to the hyper-exclusive SLR McLaren. Maintenance and technical understanding of these units
remain high-priority for the global service network, ensuring that these masterpieces of 20th and 21st-century
engineering continue to perform at their design limits.

Whether addressing the hydraulic modulators of a 1972 280SE or the complex SCN coding of a modern 7G-Tronic,
technicians must adhere to the rigorous standards set forth in ATSG and Mercedes technical manuals. The 722
series is not just a gearbox; it is a testament to the evolution of mechanical and electronic integration.
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