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[57) ABSTRACT
Means for emitting high-pressure jets of fluid such as
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water, and mechanical rock breaking wheels, are posi-
tioned on a rotary drill bit for cooperatively cutting an
axially extending bore hole through earth material. A
center core opening is cut into the drill face material of
the bore hole by a jet of fluid crossing the axis of the
bore hole at an acute angle. The material of the drill
face annularly surrounding the center core opening is
removed by cutting concentric slots in the material and
by applying radially inward directed force for breaking
each ring defined by the slots cut. At any given axial
position or level, the slots are cut and the rings are
broken in sequence from the radially innermost position
to the radially outermost position of the bore hole. Re-
moval of the drill face material occurs simultaneously at
different axial positions or levels in the bore hole; the
center core opening is first opened by the center jet
cutting at the most axially advanced position, an inner
annular segment of drill face material surrounding the
center core is simultaneously removed at intermediate
axial positions, and an outer annular segment of drill
face material surrounding the inner annular segment is
simultaneously removed at the least axially advanced
positions. The fluid jet emitting means cut slots in the
inner and outer annular segments. Breaker wheels break
the rings of material by applying a bending movement
on the rings. The jet emitting means are positioned
radially adjacent the breaker wheels.

82 Claims, 12 Drawing Figures
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