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Summary

Two simple but effective counter-torque devices of a cable-suspended electromechanical

drill were presented. Both were based on a simple fact that a drill making a non-circular

hole cannot rotate in the drilled hole while naturally can move vertically. A circular hole
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drilled by the main drill was made non-circular by either auxiliary drills with vertical rotational
axes (A) or auxiliary cutters with horizontal rotational axes (B) placed just above a bailer of
the main drill as schematically shown in Fig. 1. Crossed helical gears allowed a simple driving
mechanism for the cutters. Cuttings produced by the auxiliary drills or cutters were simply
let down into the bailer.

The devices affect on the thrust of the main drill. The thrust may be decreased if the
calculated penetration rate of the auxiliary drills is less than that of the main drill. The
auxiliary cutters increase or decrease the thrust depending on their rotational direction. This
fact leads to two important conclusions: First, free-wheeling cutter blades of a suitable form
can cut grooves by being rotated by gravity. Hence, the driving mechanism for the cutters
may be redundant. Secondly, a cable-suspended drill able to work in any position is feasible
because many positively driven cutters can supply a necessary thrust for the main drill which
has hitherto solely been supplied by gravity.

A test drill with detachable auxiliary drills and two built-in horizontal rotating axes for
cutter blades was designed. After the design, two drills, one with left-hand helical gears and
the other with right-hand ones, are now under construction. They will be tested in Antarctica
in January 1979 by the 20th Japanese Antarctic Research Expedition.



