First Gear Start Module

I read some discussion of this product sold by 

 HYPERLINK "http://www.bergwerks.com" BergWerks on a Mercedes newsgroup. It looked like a good idea, and the company and product are well thought of, but the module cost a little more than I wanted to pay. So, I cloned it, using stuff I had around the house! Of course, the contents of my house may differ somewhat from the contents of your house...

US Mercedes-Benz automobiles in the 80's equipped with four-speed automatic transmissions were shipped to start in second gear. There are various opinions as to the reason why. One thought is that the torque available in first gear is a lot for most bluehairs to handle; another thought is that this setup might have squeeked out another mile per gallon (and these cars were generally approaching gas-hog territory). In any event, MB experts feel that this is a lot of strain on the drivetrain, and a detrement to performance.

The module from BergWerks can do more than just first gear start (probably just addional wiring and firmware) but first gear start was the only thing important to me. I haven't seen one personally but I'll bet that it uses a PIC to count speedometer pulses and energize the kickdown solenoid when appropriate. I first built a wire-wrapped board (Figure 1) to wire into the car, complete with RS-232 output to my laptop so that I could count the number of pulses per MPH. The board uses a Ubicom SX-28; the reason I chose this microcontroller was that I had some and I know how to use them.


Figure 1. Initial Wire-Wrapped Protptype/Test Board

While researching this project, I discovered a problem before I even got started. My first gear solenoid was shorted, and blew fuses every time I shifted to "B", something I usually don't do. This was, I felt, a very strange failure mode for a solenoid coil. After buying a replacement part, I discovered that some GENIUS (at an MB dealership, no less, I later discovered) had pinched the solenoid wire between the transmission and transmission pan, shorting the wire. I repaired this, and also repaired my (probably unused for 18 years) kickdown gate on the shifter.

Anyone want to buy a solenoid coil, at a good price?

After thinking about the algorithm, I finalized the design (I decided to use a relay for reliability reasons), made a PCB for it (using laser-toner transfer), and fashioned a case for it (see Figure 2). A wiring harness was made for inside the console of my 1986 560SL and the unit was industrial hook-and loop fastened to the inside. I used a nice MIL-spec indicator lamp assembly on the console modified with a blue LED to indicate that the system is "armed". The lamp is visible in daylight even with the top down and can be twisted to shrink down an internal iris to dim for nighttime driving. A genuine Chicago Ace keylock is used to control use of the system - as though I let ANYONE else drive my car (see Figure 3). The system worked, first crack! I am using a fairly simple and safe algorithm now; in the future, I may update the firmware to do 2-1 downshift at low speeds, etc.
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Figure 2. "Production" PCB in Case
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Figure 3. Console Control/Indicator


928 Module for starting in 1st gear

The people at BergWerks deserve some credit for thinking of this and therefore deserve to make a buck (and, given the audience, people who own 15+ year old cars, they probably aren't making a fortune on it). For this and for liability reasons, technical details, kits, parts, plans, firmware, et cetera will not be made available for my design - thank you in advance for your understanding of my position on this. But keep in mind that running a microcontroller in a car is a lot different than running one in your house from a wall wart to blink an LED or to run a toy. A car is hot (or cold), electrically noisy, mechanically demanding, and just plain hell on electronics. Also, consider the safety aspects of such a device; the firmware must be infaillible and continously self-testing; the hardware design must have predictable failure modes that all result in a safe outcome, for occupants, bystanders, and lastly, but still very important, the car itself. There are SAE specifications for this. Interestingly, because of the way the unit is hooked into the car, neither the BergWerks system nor mine account for every conceivable hardware failure. [image: image3.png]
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