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ol-ng/c.---Aninstrument lnving onle alnglc o1n1y lcading to
the working point as in pluggcrs, or forming ihe blades as in
cxcavators. Mon-angles foim a large inajority of excavators. I
the grcatcr angles only the shorter blades can be succcssfully tiscd
as mon-angles, for the rcason that w'hcn thc bladc is long its
inclination carries its working point latcrally so far from the central
line of the shaft as to render the instrunict liablc Io tur ii the
hand when the cdgc is forcibly applicd. This renders the instru-
tmcnt unstcady and intcifcetivc. To rcmcdy il is defect, all cutting
instruments, in which the anglc and lcngth of blades will carry the
cutting cdgc more than three millimctcrs from thc line of the
central axis of tic shaft, should bc contra-anglcd4

Coni!ra Aing/e.-The shank of the instrument is first bcnt back-
ward (from the direction of the cutting edgc), and ncarer the cutting
edge another bond is made forward-this longth forming the blade,
the object being to form a long blade, ic edge of which will be
icar the central line of the shaft.

Rinang/c Contra Aingc.-A contra uinglc formcd by twO aiglcs
us describcd under contra angle.

Trile Ang/c Contra Ang/c.-ln an instrument of the angle of C
ecntigradcs or lcss (about 45 legrees)-the binangle contra angle
will bring the cutting cdgc sufficiently near the central line of the
shaft, and at the samc timc carry the shank sufficiently out of the
way to permit the use of the full lcngth of the blade; but instru-
mcnts of a greater angle, a binanglc would not do this, thcreforc à
triple angle contra angle must be made; this is donc by first bend-
ing the shank backward as in the binangle contra angle and then
forming another angle which vill bring the remainder of the shank
parallel with the shaft ; then passing forward a space of more or less
length as may be requircd, anothcr bend is made forward by which
the blade is formcd. In this way the cutting cdge of a long blade
is brought sufficiently near the central lino of the shaft for effective
work, and the shank carried sufficicntly out of the way to permit
the full use of the length of the blade.

Long blades that require contra-angling are mostly for iisc iii
places where a long reach of blade is necessary.

There are a number of othcr sub-class names that have becn
applied to excavators, but as nolne of thcm will be used they will be
passcd by for the present. Also, there are a number of sub-class
naines applied to plugger points, as cork screw, cow's horns, bay-
onet, etc., but as ve shall not fully consider pluggers in this paper,
they will also be passed.

Curves occur among the rights and lefts or double plane instru-
monts for which no distinctive names have been developed. Those
forms which I designate as spoons have a curve beginning at about
one third the length of the blade and gradually increasing to the


