HP 49G+Batteries and Springs

Some early users of the HP 49G+ calculator reported “dead units” that turned out to be related to the batteries not making proper contact in the battery compartment.  It turns out that some batteries have “buttons” on the positive end that protrude out from the battery barrel further than other batteries do.  So, with certain HP 48G+ calculators, certain batteries work worse (or not at all) than others!

[Note—A bit of cursory research on batteries suggested that the mechanical specifications for AAA batteries are not terribly tight.  Analysis of one specification suggested that the button height could vary by as much as 100%, and yet the batteries still would remain “in spec.”]

Through simple experiments, I found that the top right spring was the source of my contact issue.  Furthermore, by “playing with” the spring there (Spring #1) using a needle (basically distending it), I could fix the issue.  After reporting this on comp.sys.hp48, a few folks warned that this “fix” could indeed break the electrical connection to the calculator, thus rendering the calculator truly and permanently dead.

With a handy-dandy USB microscope, I explored this warning, and now conclude that these folks are quite right.  Beware of damaging or breaking Spring #1 !!!
Below are a series of photographs that led me to this conclusion:
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Above is pictured the battery compartment for an HP 49G+ calculator, plus a corresponding schematic with arbitrary labels for each spring.  The remainder of the pictures reproduced below are close-up shots of Spring #1 (top right) and Spring #6 (bottom left).
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These six disorienting (!) pictures all are taken of Spring #1 (top right).  It’s difficult to see exactly what is going on here, but it appears as though something metallic is making contact with the center of the spring.  It kind of looks like a bead of solder attached to a segment of wire which somehow is bonded to the spiral.  You are seeing exactly what I saw, so draw your own conclusions.
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The four photographs above are of Spring #6 (bottom left).  It is pretty clear to me that the largest diameter, base coil of this spiral on Spring #6 turns sharply inward and continues right into the body of the calculator.  The tip of the spiral coil just ends.  That you can observe that with the naked eye.

Note above the foil or mesh around the area where the coil enters the calculator body.  Is it some sort of shielding?  Do you suppose this wire can get that hot???  Why aren’t other areas protected?  Maybe it has something to do with electrical shielding…

Anyway, if Spring #6 is electrically attached to the calculator directly via the base of the spiral—the coil with the largest diameter—wouldn’t it make sense that the same would be true of Spring #1?  Why would HP design these two springs so differently?

With that in mind, I went back and took more photographs of Spring #1, this time focusing not in the middle, but on perimeter…
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These photographs focus on the base of Spring #1 (top right).  Unless I am seeing things (or not seeing things) it appears that the outer loop of this spring tapers down and stops right there.  It does not appear to turn inward and lead to the interior of the calculator, as with the base loop of Spring #6, above.

I suppose the reason that these springs are designed differently relates to the fact that Spring #6 makes contact with the “flat” end of its battery, while Spring #1 makes contact with the “button” end of its battery.

But still, it does not make a whole lot of sense to me.

And gosh, whatever happened to good, old, flat metal battery contacts…

Chris
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