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SOME PRACTICAL NOTES 0U
GRINDING.

By JOSEPH G. HORNER.
All the great groups of grinding-

machines and the individual forms with
which we are familiar, have been
developed during the lifetime of men
now in middle age. The ' early design*
was that of the solid emery-wheel, and
a worktable destitute of any mechanical
movements, leaving the control of the
work wholly in the hands of the work-
man. The grinding was restricted to
that of rough finish only, taking the
place of tooling on machines, or of the
file at the vice, or being preparatory
thereto. A great deal of work, consisting
largely of levers, was left rougnly-ground,
which would, without the help of the
wheel, be left black as forged. But there
was no precision-grinding then, nor until
the cylindrical machine was introduced,
after which developments in that and in
new designs became rapid. Neither for
many years was any other material than
emery employed, the first to rival it being
the product of the electric furnace, car-
borundum. And then, though advances
and extensions in practice followed, they
were not of the nature of epoch-making
movements. But such a movement has
come in with the growth of the auto-
mobile, with rapid increase in the
employment of cut and hardened gears,
and i of hardened bushings and sleeves.
From these causes the cylinder-, and the
internal-grinders, and the disc-grinders
have received an immense impetus. And
again, as in other machine-tools, the
influence of specialisation in manufacture
has been powerful in giving birth to many
machines of a very special character-
notably those for. milling, and cutter-
grinding, for general tool-grinding, for
slot-links, piston-rods, axles, tires. With
improved machines and more accurate
knowledge of the conditions, grinding ha
become lifted out of the empirical into the
sphere of exact knowledge and practice
Wheels are graded, and speeds are regu-
lated to their particular duties, with the
result that rough-grinding is often now r
serious rival to the Work of the lathe and
planer, while finish-grinding has no riva
in the work of the single-edged cutting
tools. Grinding now occupies a sphere as
distinctly its own as does that of the lathe
or of gear-cutting or of milling.

The abrasive used is now special.srd t
suit thQ. charp^tcr of the material being
operated on. Ernerv is used less, and the
artificial products of the electric furnaces
more. Emery is superior for some
purpose1?: but it is lacking in uniformitv
"Phe artificial abrasives are more suitable
for some materials, and for particular

duties, since they can be graded uniformly,
and are also more homogeneous than the
natural product is, and thus wheels of a
required grade can be duplicated. The
artificial products comprise alundum,
both of ordinary and special qualities, con-
sisting chiefly, like emery, of alumina
oxide, but richer because associated with
fewer impurities. It is produced from
bauxite, a hydrate of alumina, and is con-
sidered the best abrasive for steel. A
harder abrasive is carborundum, which is

carbide of silicon prepared in the
electric furnace from coke and sand. Its
peculiar sphere of operations is cast iron,
chilled iron, and brass. It does not give
quite so fine a finish as an alundum wheel
does.

The size of the grains determines the
numbering of wheels from coarse to fine ;
the softness or hardness is denoted by the
lettering, and indicates the character of
the bond or cementing material which
unites the grains. This has nothing to do
with the hardness of the material used,
which differs greatly in .emery and car-
borundum. Each material is numbered
from coarse to fine, and lettered from soft
to hard.

The cementing material or bond differs
in thick and thin wheels, and also as to
whether wheels are to be used wet or dry,
and again for harder and softer grades.
The elastic bond is composed of shellac
and other materials. It leaves no open
spaces between the grains, and, being
elastic, and possessing high tensile
strength, it is suitable for the thinnest
wheels. Wheels of ordinary thickness are
cemented with lused clays—the vitrified
bond—or with clays fluxed by silicate of
soda at low temperatures—the silicate
bond. Neither of these last completely fill
the spaces between the grains, and neither
possesses elasticity. Thin wheels cannot
be made with these. By a combination of
abrasive material of a suitable hardness
and grade, united with a bond selected for
the service it has to fulfil, are manu-
factured the wide selection of wheels that
are numbered and lettered in an extensive
range to include all' purposes whatever.
The remembrance of this fact is sufficient
warning against the error of expecting two
or three wheels to cover all the grinding
done on different materials and on
surfaces of different kinds, external,
internal, and flat, and also of the ad-
visability of taking expert advice of manu-
facturers when making selection of wheels
for any purposes. On the other hand, this
total range of wheels need not be laid
under contribution, since many of these
are designed for very special duties that
lie outside the range of common engineer's
work.

The selection of suitable wheels of
materials, grade, and bond is as difficult
as that of the selection of the best forms of
utting-tools for certain duties. Speeds of

grinding also vary, as do cutting speeds.
Out of the variables present certain broad
deductions can be extracted. The harder
the material being ground, the coarser
should be the grain, and the softer the
bond of the wheel. For hardened steel,
therefore, a coarser-grained wheel is used
than for soft steel. The finer-grained
wheels are reserved for brass and copper.
A soft wheel is suitable for hardened steel,
cast iron, brass, and copper. A hard wheel
for soft steel and wrought iron. The larger
the surfaces in contact with the wheel, the
softer should the bond be. If a wheel
glazes, or if the temperature of the work
rises, and the sparks diminish, a softer
wheel should be substituted. Generally,
the softer the wheel the faster may it be
run, and, consequently, the work also.
Slight alterations. in wheel speeds will
often produce material improvements in
results, which, an operator must find out
for himself.

The width of a wheel, and the character
of the support afforded to the work
influences the choice of wheel and the
temperature. Since a wide wheel will
cause more rapid increase of temperature
than a narrow one of the same kind, the
general rule is to choose wide wheels of
softer grade than narrow ones. It is better
also for good results to employ a wide
wheel when that is practicable. But the
wider the wheel the more efficiently must
the work be supported. Yet the pressure*
of the wheel must be of the lightest
possible character.

But the general rule needs to be modi-
fied with the duration of the period of
contact of the wheel with the work. A
harder wheel must be used when grinding
long pieces than short ones, because the
diameter of the wheel must be maintained
for a longer period in the first than in the
second, and the harder wheel does not
become worn so rapidly as the soft one
does. A wheel with finer grains is also to
be preferred, because its loss due to wear
is less than that of one with coarser
grains. For the same reason the feed,
should be as coarse as practicable, in order
to afford the wheel a better chance to
travel the length of the work, with its
diameter hardly reduced. And it is better
to increase the number of traverses than
to increase pressure and cut in order to
force the pace. The surface speed of revo-
lution of the work is relativelv slow—•
from 30ft. to 60ft. per minute. The object
is to give sufficient tirnf> in mutual contact
in order to allow the wheel to remove the
material. So that, generally, when the


