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Statistics on Failure Rates of Clock Motors

Clock and Timer Department
General Electric Company

Excerpt of a 1964 declassified General Electric memorandum discussing failure of clock motors

Significance:
Part 3 Recorded occurrences

The memorandum from which this excerpt is drawn was provided to Martzloff in support of his
contribution to gathering data on the occurrence of surges in low-voltage ac power systems, for a 
just-launched IEEE project on the emerging concerns about surge occurrences.  

These statistics provide convincing evidence, based on a large number of reported failures, that a
correlation exists between the rate of failures and the surge withstand capability of the motor
windings.  

A design change in this withstand level, from 2 kV to 6 kV produced a 100:1 drop in the failure
rate.  Interestingly, this 100:1 ratio, when plotted on a chart in which data from other sources were
entered, produced a slope in good agreement with these other sources.  Thus, the large number of
clocks, operating 24/7/365 and unwittingly serving as sacrificial “surge counters” boosted
confidence that the limited observations (in duration and in locations) being reported by other
researchers were consistent.

Of course, the present-day significance of surge voltages is affected by the proliferation of surge-
protective devices (see pdf file “Galore” in Parts 2 and Part 5), but these data are still useful as an
indication of the occurrence of surges, only the voltage levels have changed but presumably the
mechanisms, whatever they might be, are still in action.
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