ABRASIVE MATERIALS,

By Josepn Hype Prarr.

INTRODUCTION.

The abrasive materials are as a whole but little understood, although
they are in one sense among the most important of the mineral prod-
ucts. The principal abrasives can readily be divided into three gen-
eral groups:

1. Those which oecur as rock formations and are cut and manufac-
tured directly into the form desired, while retaining their original
rock structure and appearance, as grindstones, whetstones, ete.

2. Those which occur as a constituent of either a rock or a vein,
and have to be mechanically separated from the associated gangue and
cleaned, as corundum, emery, and garnet.

3. Artificial abrasives, as carborundum, crushed steel, and artificial
corundum,

The abrasives included in the above groups are treated under the
following heads: Oilstones and whetstones, grindstones and pulpstones,
buhrstones and millstones, pumice, infusorial earth and tripoli, erys-
talline quartz, garnet, corundum and emery, carborundum, crushed
steel, and artificial corundum.

While the production of certain of these abrasives is on the decline,
that of others is increasing, and the aggregate amount of abrasive
materials used is greater than ever before. This is due to the increase
in our manufacturing industries. Their use, of course, is limited, and
there could readily be an overproduction of most of them: but there
will be an increasing demand for them from year to year, which will
depend principally upon the growth of manufacturing industries, and
with an increase or a decrease in these industries there will be a cor-
responding change in the production of the abrasives. - There will be
noticeable changes in the amount of the different kinds of abrasives
used from year to year, some increasing rapidly and some steadily
decreasing, these variations being due to the introduction of new natural
orartificial products. To what extent the artificial abrasives will replace
the natural ones can not now be stated, for no appreciable change that
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is confined to a few localities. Where, however, the stone is of excep-
tional quality, as the novaculites of Arkansas, there is a large demand
for them both at home and abroad, although their price may be higher
than that of other whetstones.

In the United States rocks suitable for making whetstones are found
in nearly all the States east of the Mississippi and in a number of
those to the west of that river; but the supply is obtained from a few
of them, namely, Arkansas, Indiana, Ohio, New York, Vermont, and
New Hampshire. As there are a number of different rocks from
which whetstones are manufactured, it is a natural consequence that
the stones themselves should be varied and should be used for many
different kinds of grinding, as in the case of grindstones. Not only
the variation in the kind of rock used, but also the variation in the
size and character of the grit in the rock, causes a change in the char-
acter and quality of the whetstone. In order better to understand the
variations in the whetstones, some idea must be had of the kind of
rocks from which they are made, and for this reason the rocks are
described below.

Sandstones.—Under this head are included a number of rocks, as
pure sandstone, micaceous sandstone, and the peculiar sandstone
known as novaculite. Of these three varieties the novaculite is by
far the most important, as from it are made the most celebrated
oilstones.

The pure sandstones from which whetstones are made are the same
rock formations that oceur in Ohio, known as the Berea grit, from
which grindstones are made, as described fully under **Grindstones.”
As a rule, whetstones made from this sandstone can be used only for
coarse grinding, on account of the size of the grains of quartz. The
main exceptions to the above are the sandstone found at Euclid, Ohio,
and known as Eueclid grit, which furnishes a very fine-grained oilstone,
and another sandstone at Chagrin Falls. When there is any earthy or
mineral matter present in these rocks it will, if in small amount, add
solidity to the stone and assist in producing a finer edge than the grit
alone wouldgive. On theotherhand, if there isvery much of the earthy
material present it will interfere with the abrasive efficiency of the
grains of quartz and be injurious to the stone.

Sometimes there is present in the sandstone a considerable percent-
age of mica; and these might well be called mica-sandstones. Rocks
of this character have been utilized for the manufacture of whetstones,
but at the present time none of these are used.

Novaculite is the name given to an exceptional sandstone rock that
is extensively developed in Arkansas.® While at first this rock was
supposed to be allied to the cherts, which are eryptocrystalline sili-
ceous rocks formed by chemical action and containing a large percentage

s Novaculites, by L. 8. Griswold: Ann. Rept. Geol. Burvey Arkansas, Vol. 111, 1800,
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of silica principally in the form of chalcedony, chemical analyses and
microscopic examination have shown that it is a pure siliceous rock
made up of finely fragmental quartz grains. Novaculite does not con-
tain any silica in the form of chalcedony, and has a fine gritty feeling,
while the chert is more glassy, although both are tough rocks and
break with a conchoidal fracture. The quartz in the novaculite is in
minute irregular grains having an average diameter of less than .01
millimeter, which are closely crowded together, forming a dense
groundmass. Here and there are little cavities which appear on first
sight to be irregular in outline but are really rhombie, indicating that
calcite (carbonate of lime) was formerly present in the rock but has
been leached out. The cavities are small, averaging about .05 milli-
meter in diameter, and are occasionally observed to be filled with sec-
ondary silica. The novaculite deposits occur in Arkansas as a stratified
formation, whose common thickness is 500 to 600 feet, including some
flinty shales and sandstones. The novaculites proper, which are the
prominent members of this formation, occur in beds from a few inches
to 12 or 15 feet in thickness. The strata are found commonly in a
nearly vertical rather than in a horizontal position. The movements
that have caused this change in the strata have, in some cases, had a
tendency to crush certain portions of the brittle novaculite into frag-
ments, and in others to form only planes of cleavage. These joint
planes form systems of parallel planes dipping at all angles, and they
are apt to be found at almost any point in the novaculite formation, as
many as six systems having been observed in a single quarry. They
are apt to prevent the obtaining of large blocks of good novaculite.
Sometimes they are only a fraction of an inch apart, thus completely
breaking up the blocks into small pieces by the intersection of several
sets of planes. Conchoidal planes of fracture sometimes exist, which
have apparently been developed by the same pressure that produced
the other planes, and although they are not evident when the stone is
first taken out, they render it liable to fracture. Thus stones contain-
ing them can not be considered sound, although the grit in them may
be of the first quality. Another obstacle in quarrying novaculite is the
cracking and breaking of the stone, due to the freezing of the water that
it has absorbed. The stone has been known to break in cold weather
while being manufactured, from the freezing of the water absorbed
by the novaculite during the sawing process. There are often hard
spots and eracks that have to be avoided in obtaining good stone, and
also fine quartz veins which intersect the rock in great numbers. Many
of these veins of quartz are so thin that they can hardly be distin-
guished by the eye, yet they would render a finished stone worthless,
as they would nick a tool while grinding. Asa rule these veins lie
along joint planes, so that their extent can often be determined.. As
they do not show at the surface, frequently they are not found until
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the stone has been sawed, which usually means a large loss of stone.
Still again, the novaculite may be injured by the presence of small
cavities called ** sand hills,” which vary in size from that of a pin head
or smaller to over an inch in diameter. These ‘*sand hills” should
not he confounded with the microscopic rhombohedral cavities to
which reference has previously been made. .

Mica-sehists,—The rocks of this class that are of value for the manu-
facture of whetstones are those that contain a considerable percentage
of grit, usually in the form of grains of quartz. The mica-schists are
finely laminated metamorphic rocks that are the result of the thorough
metamorphism or recrystallization of sandstones, shales, and clays.
They are also formed by the crushing and excessive shearing of igneous
rocks. In many localities a quartz-schist is found in which the grains
of quartz are evenly arranged, giving to the rock a uniformity of
structure which adapts it to the manufacture of a whetstone. These
schists vary in color and in hardness with the percentage of quartz.
They are often of an argillitic or slaty structure, and some of them
may have been derived from slates. The grit of the schist is not so
sharp as that of the sandstones, because in the schist there is a great
deal of soft material besides the grains of quartz, which would prevent
them from abrading freely, and the grains of quartz are also apt to be
more lenticular than those in the sandstones. These schists make a
strong stone that wears away rapidly and is used very largely in the
production of scythestones. While quartz is the material that usually
gives the abrasive power to the schist, oceasionally this is due to
microscopic garnets, as in the Belgian stones.

WHETSTONE LOCALITIES.

Arkansas.—The Arkansas whetstone quarries are located in Garland
and Saline counties, the prineipal ones being on Quarry or Whetstone
Mountain, near Hot Springs, Garland County. Griswold, in his report
on the novaculite areas of Arkansas,® shows that the novaculite
deposits are extensive, but only one new quarry of any importance
has been opened since that report was published. This quarry is located
in Saline County, near Brazils post-office. The reasons for this
searcity of quarries are perhaps indicated by what has been said above
regarding the difficulties encountered in quarrying and manufacturing
the stone. The quality of the rock varies greatly in different parts
of the same quarry, but two distinct types of stone, known as
the Arkansas and Washita (formerly spelled Ouachita), are obtained.
The Arkansas stone is a true novaculite, and an average analysis
shows it to contain 99.5 per cent of silica. There are two grades of
the stone, known as hard and soft Arkansas, which are described in

s+ Ann, Rept, Geol, Survey Arkansas, Vol. 111, 1890, p. 224,
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detail in the report for 1899.* The difference between the two is that
the soft Arkansas stone is more porous, and hence does not impart
quite so fine an edge as the other. It is used principally in the form
of small wheels, oilstones of different shapes, and points such as are
used by engravers, surgeons, carvers, dentists, jewelers, watchmakers,
die sinkers, ete. It is the best stone manufactured for all who use
small-pointed or very fine-edged tools.

The Washita stone is in all its physical characteristics very similar
to the Arkansas, but is less dense and much more porous, this porosity
being due to the abundance of the rhombic cavities in the stone. It
does not, have so waxy a luster as the Arkansas stone, but has more of
the appearance of glazed china ware. There are two grades of the
Washita stone, known as hard and soft.”

Indiana.—The sandstones of Orange County, Ind., furnish a whet-
stone known as the Hindostan or Orange stone, which is quarried in
Frenchlick and Northwest townships. The stone is fine grained and
is used foran oilstone. Itis considered the best low-priced sharpening
stone for mechanics’ tools. A considerable quantity of this stone is
now being exported.

Kentucky.—The Caron Stone Company is quarrying to a limited
extent a water hone from Hardin County, Ky. It isclaimed that when
heated this stone makes a good oilstone. “ .

Olio.—At a number of the quarries in the Berea sandstone a grade
of stone is obtuined that is suitable for making whetstones, prin-
cipally at Berea, in Cuyahoga County, and at Grafton, in Lorain
County. This makes a scythestone that does good work, but it does
not, stand transportation so well as the scythestones made from schist.
At Euclid, Cuyahoga County, is a fine-grained sandstone from which
a considerable number of oilstones are made, and which will be
deseribed under the heading ** Grindstones.,” The well-known Deer-
lick oilstone is made at Chagrin Falls, in the same county, from a
fine-grained sandstone, and since the introduction of this stone, a few
years ago, its production has increased considerably each year.

New York.—In Cortland County, near Labrador Lake, a sandstone
similar to that quarried in Ohio is found. It is known as Labrador
stone, and is used to a limited extent in the manufacture of whetstones.

New Hompshire and Vermont.—In Haverhill Township, Grafton
County, N. H., and near Lamoille, Orleans County, Vt., there is o
quartz-mica-schist from which are manufactured the celebrated Indian
Pond, White Mountain, and Lamoille scythestones. These schists are
variable in their structure, so that only portions or bands of them can
be utilized. In these bands, however, which are usually homogeneous,
there is little waste material except that which is lost in splitting and

tTwenty-first Ann. Rept. 1], 8, Geol. Survey, Part VI Cont., p. 474,
b Loc, cit., p. 475,
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breaking the stone for the rubbing tables. The cutting quality of the
stones varies with the compactness of the schists and the percentage
of quartz or grit contained. There are two principal grades of stone
found at the New Hampshire quarries, which are known as the Indian
Pond and the White Mountain. The name Indian Pond was used as
early as 1820 for a stone obtained from a stratum of schist about 7
miles south of Pike Station, near a pond known by the above name.
Both of these stones come from the same quarry. The White Moun-
tain is more compact and has a finer texture, and the Indian Pond
includes the more laminated varieties of the schist. The main quar-
ries from which these stones are obtained are near Pike Station, where
the home office and principal manufacturing plant are located.  As the
flat slabs of schist are taken from the quarry they are readily split up
along the planes of lamination, and are then roughly broken into
pieces about a foot square. These are then marked with a steel point,
on each side, indicating sections that will give the desired width for
the scythestones. A heavy knife blade is then placed on one of these
marks and given a quick blow with a hammer, which readily breaks
the squares into the desired width. A man can cut, on an average,
about 3,000 stones a day. The best record for cutting is 5,300 in one
day of ten hours. These rough-cut sticks of stone are taken to the
rubbing mill, where they are ground down to the desired shape and
size, and are then ready to be labeled and packed for shipment. The
stones from the quarries at Lamoille are sold under the name of
Lamoille stones. At Lishon, Grafton County, N. H., there occurs a
fine-grained quartz-mica-schist of a bluish cbocolate color, which fur-
nishes a stone known as the Chocolate whetstone. It is a medium hard
stone and is especially adapted for leather and skinning knives, and
is also used extensively for sharpening cloth cutters’ tools, kitchen
and carving knives, etc.

While the sale of oilstones and whetstones has either increased or
held its own in the United States, there has been a considerable falling
off in the sale of seythestones. This is undoubtedly due to the small
use at the present time of scythes, sickles, ete., which have been almost
entirely replaced by improved agricultural machines and implements;
and scythestones are now used in quantity only in the border States
or in those countries into which the improved agricultural machines
have not yet been introduced. Thus it is that scythestones have been
forced to seek a market in foreign countries, and now form the larger
part of our exports of this kind of stone.

PRODUCTION.

During the last few years there has been a general increase in the
production of oilstones and whetstones in the United States, though
their value has declined since 1899. This has been partly due both
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to the successful introduction of the American stones into foreigr
markets and to the general growth in this country of the trades that
use them. The year of maximum production was 1899, when the value
of the output amounted to $208,283. There was a considerable falling
off in the value of the production of 1901, which was $158,300.

In nearly all cases the producers of these abrasive materials for oil-
stones and whetstones are also the manufacturers, and for this reason
the statistics of the production of these stones are for the finished
product. There is but very little of the raw material sold. The
value of the oilstones, whetstones, ete., produced from 1891 to 1901,
inclusive, is given in the following table:

Valie of oilstones, whetstones, éte., produced in the United States since 1891,

Year, | Value. Year. Value,
| B

T LT el g s SR A e | ST B e . S s D e $149,970
e e N G T e PO b T | 2GR s G BT e R R R e R S R e S e 180, 456
3L, e ) e ey 2 e ] LT TR o e v s eaa mim s o e B 208, 283
P S e R e s e ey Sy 136, 873 || 1000 - coi s cevian R e 174, 087
§1 0L el SOt Dy R S L e s s T pf e i (e e e e PP o e St e i 158, 300
(7 R St P R e ‘ 127, 008

From 1880 to 1890, inclusive, the product and value of the rough
stone have been published in these reports, except in the case of the
output for 1890, when the value for the unfinished product was given
for the novaculite of Arkansas, while in all other cases the value of
the finished stones was given. The annual production from 1880 to
1890 was as follows:

Production of eilstones and whetslones from 1880 to 1890,

B S T
Year, | Cuantity. I Vialue. T Year. | Quantity. l Value.
| (
Pounels. || ‘ Ponnds,

1L e A S ) | 420, 000 C o T SR G L P o N |1, 160, 000 §15, 000
e e e e { HO0, DOO | BOR0 N IBRT s s S bae e 1,200, 000 16, 000
L M e e e U T | AOEDO0 — EON NEAR & L it e e 1, 500, 000 | 18, 000
E L R e SRR S 600, 000 | FOEO00 I IR L oo e s R e e | 5,082,000 32, 980
AERICRE o Tt iars S EGinon ] L ono. (| anea e ieaties e it T BET s e &9, 909

1 T R e e S 1, 000, D00 ‘ 15, 000 |

|

IMPORTS.

Oilstones and whetstones continue to be imported into the United
States in about the same amount that they have been for the last few
years. They consist principally of Belgian razor hones, that are made
from a slaty mica-schist found in the Ardenne Mountains of Belgium;
of razor hones made from a fine, hard, blue-green slaty mica-sehist from
Sonneberg, Germany; and of a small amount of ** Turkey ” oilstones
from France and Italy.
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The following table shows the total value of all kinds of hones, whet-
stones, ete., imported since 1880:

Imports of hones and whetstones since 1880.

Year ending— Vaolue, Year ending— Yalue,
June 30— ‘ December 31—
e e S e e e $14,185 I80L e e A
L e e 16, 631 et A T DL S R L 33,420
e e LIS ST e M | W Bt SRE A e e 25,301
T BERERTL L T L e R LR 1 S T I TR Ty R - | 26,671
5 |- R e o e S e R 26, 515 RN e s R e i e A | 32, 439
T ST AN el 1) 01, 434 e e R S | 50,588
December 31— A R e e 3,450
1 SR S e B N 21,141 15 e T TGt v e A T i S 30, 856
| 1. e S e S S R oy 24, 05 B s R s 3,510
o N N NS L 80, 676 1 e i, e Y 39, 816
1. S S R e 27, 400 {1 2 e S e 64, 655
1 S net i By UL D 6 S RN | S 37,45 i
EXPORTS.

Oilstones and scythestones are also exported, the value of the
exports being largely in excess of the imports. The exports consist -
principally of New Hampshire scythestones, which are shipped into
nearly all foreign countries, but find their largest market in Europe.
Indiana and Arkansas oilstones are also exported to some extent, with
a growing demand for the latter. The amount of the exports of these
stones will gradually increase, while there will be but little increase
in the imports. :
GRINDSTONES.

SOURCES AND KINDS OF MATERIAL USED.

The grindstones produced in the United States come almost entirely
from Ohio and Michigan, and it is from the former State that the chief
supply is obtained. As the principal source of the material from
whiech the grindstones are manufactured is the sandstone that is found
so extensively in the Lower Carboniferous series of Ohio, a brief
description of this sandstone is given.

In the Lower Carboniferous series of Ohio there is a persistent
bed, or series of beds, of sandstone which has been found to extend
almost continuously from the northern part of West Virginia across
the Ohio River northward through the central part of Ohio into
Huron County, passing thence eastwardly to near the northeast corner
of Trumbull County.* This sandstone is called the Berea grit,” on
account of its having been so extensively quarried at Berea, in Cuya-
hoga County. The sandstone is found about 300 feet below the rocks

aGeol, Survey Ohio, Vol, VI, 1888, p, 811, b Mineral Resources U. 5., 1882, p. 478,
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of the Coal Measures. - Above the Berea grit is the Berea shale, which
is prevailingly dark to black, highly fossiliferous, and a constant and
immediate cover of the Berea grit throughout its extent in Ohio. The
lowest layer of this shale is sometimes composed of sand bound
together by pyrite. It varies from 15 to 50 feet in thickness, and in
nearly all cases where it has been encountered its bonndaries are sharp
and distinet, this being especially true in central and southern Ohio.

Beneath the Berea grit is another argillaceous shale, which is known
as the Bedford shale,* and which is uniformly from 70 to 75 feet in
thickness. This shale is confined principally to northern Ohio, and its
upper portion is generally of a marked red color, while the lower por-
tion isa dark bluish gray. The thickness of these two shales is variable;
sometimes they are nearly equal in thickness; at other times the red
largely predominates; and at others the blue shale comes practically
in contact with the Berea grit.”

The Berea grit, although varying considerably in thickness, from 40
to over 100 feet, and differing locally in character, is generally a rather
fine-grained and homogencous sandstone, which lies in courses varying
from a few inches to several feet in thickness, and varies in color from
a light drab to a light or steel blue. It is usually divided into two dis-
tinct parts, the upper of which is a series of thin beds which may be
used for flagging, while the lower is more massive. In some places
the division of these two parts is distinctly marked, while in others
the whole mass is practically homogeneous. At still other places the
upper part has been removed by glacial erosion, and the section exposed
in the quarries consists chiefly of the massive sandstone.

As the Berea grit is traced eastward it becomes less massive, and in
the eastern counties of Ohio the layers of sandstone are interlain by
beds of shale. In the western part of Pennsylvania the Berea grit is
hardly distinguishable, the whole mass there being made up of alter-
nate beds of sandstone and shale. A similar change is observed as the
Berea grit is followed southward, but in the vicinity of the Ohio River
it is still marked by an unusual prevalence of sandy matter, and there
are many good, though small, quarries in this section. This grit attains
its maximum development in the northwestern portion of the area, as
in Lorain County at Elyria and Amherst. In this county the sand-
stone reaches a thickness of 60 feet, and is more massive throughout
than anywhere else within the limits of the State; and it is here that
the greatest amount of quarrying has been done.

s Geol. Burvey Ohio, Yol. VI, 158488, p. 33 .
bGeol, Survey Ohio, Vol. I, 1873, pp. 186, 209; Vol. 11, 1874, pp. 88, 211; Vol, 1LI, 15878, pp. 21, 301; Vol,
VI, 1888, pp. 30, 311,
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PRODUCTION.

The total value of the production of all kinds of grindstones in 1901
was $580,703, or $129,323 less than the production of 1900, which was
$710,026, being higher than that of any previous year. The next high-
est value was reached in 1882, when it was $700,000. The value of the
output in 1901 was nearly $100,000 less than that of 1899, which was
$675,586. The tonnage was considerably greater in 1899, in 1900, and
in 1901 than in 1882, for in the last-named year the price of the grind-
stones was 15 per ton, and during the last three years the price has
been from $9 to $10 per ton. The decidedly marked increase in the
production of grindstones during the last three years has been
largely due to the prosperous condition of the country, resulting in
a large increase in all kinds of manufacturing, and in part to the export
trade that has started in grindstones. The manufacture of the large
number of agricultural machines that are now being made is one of
the main industries that have caused a large increase in the number
of grindstones demanded, and they have caused a smaller demand for
scythestones.

Some manufacturers, in making their reports of production to the
Survey, use the ton as the unit of measurement, while others state
the number of grindstones made and sold.  In 1901 the manufacturers
who stated the number of grindstones sold reported a product aggre-
cating 40,948 pieces, valued at $396,238, as compared with 6,085
pieces, valued at $381,772, in 1900. The product reported by weight
amounted to 16,807 tons, valued at $165,665, while in 1900 the amount
was 46,406 tons, valued at $619,399.

In the following table is shown the value of grindstones, including
pulpstones, produced in the United States since 1880:

Value of grindstones produced in the Uniled Slates since 1880.

Year, Value, I Year, Value.
T et o = S N T S TRt e i e $176,113
il R oy e st e S S e 500,000 || 1892, ... e 272, 244
e L S e L I e SO Ul B R e e 338, 787
R e S Tt e e s T e e SO0 DRI o e e e 228,214
HRE B i e ) 1 NI LS ST e e P 206, 768
T e S s L R T SR i 326, 526
10 S A S YA e S R e o e
e e e D4 A00 (| 1808 . oo e e e e 459, 769
B R S o e | 3 A N
B0 o e e e PRI i ) e e e B B e 710,026
TP ACRINRE N et TS e ‘ 160,000 | 190L....ceovisnisns s 580,708
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IMPORTS.

Grindstones continue to be imported into the United States, and
these imports are kept up largely by the demand of the large pulp
manufacturers for the Newcastle pulpstones, which are obtained from
Newecastle-upon-Tyne, in England. Other imported grindstones are a
coarse, hard one from Bavaria, which is used for razor grinding, and
a very hard one from Edingburgh, Scotland, called the Craigleith, that
is used for special purposes in the glass trade. In reporting the imports
of grindstones the Bureau of Statistics of the Treasury Department
limits the statements to the value, no figures relating to the quantity
having been published since 1883.

The amount and value of the grindstones imported .nto the United
States since 1868 are given below:

Civindstones imported and enlered for consumptionin the United States, 1868 to 1901, inclusive,

| Finished. | Unfinished or rongh,
| ' Total

Year ending— P = i
Quantity. | Value, | Quantity. | Value, | yaluc

June 30— Long lons, : Lang tons. |
TR T [ (1 B G s §36,215 | §60, 555
e L GO T P i [ 09715 | 115,593
SRS 20,161 [...: 96, 444 125, 605

885 | 48,781 | 8,057.15| 60,935 | 104,716
1,202 | 13,458 | 10,774.80 | 100,494 | 113,917
1,437 | 17,083 | 8,376.84 | 94,900 | 111,033
1,443 | 18,485 7,720.44 | 87,595 | 106,010
1,373 | 17,642 | 7,666.17 | 90,172 | 107,814
1,681 | 20,262 | 6,070.34 | 69,927 90, 189
1,245 | 18,546 | 4,979.75 | 58,575 77,121
1,463 | 21,688 | 8,650.41 | 46,441 8,129
1,603 | 24,004 | 4,584,16 | 52,348 77,247
1,673 | 24,375 | 4,575.59 | 51,809 76, 274
2,004 | 80,288 | 5,044.71 | 56,810 87,128
1,700 | 80,286 | 5,945.61 66,030 97,29
1,755 | 28,085 | 6,945.63 77,797 | 105,802
...................... Em———
............................................ B0, 570

December 31—

30,149
50, 312
561,755
b7, 720
45,115
21,028
61,052
50, 568
b2, GRS
b4, 276
66,195
49, 406
62,973
63, 852
92,581
88,871

» Hince 1884 not separately classifled.
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Grindstones have begun to be exported in considerable numbers, so
that now the total of the exports is greater than that of the imports,
which are for the most part pulpstones. The use of the American
pulpstone is gradually increasing, and will in the end cause the impor-
tation of these stones to decrease.

BUIIRSTONES AND MILLSTONIS.
KINDS AND SOURCES.

There are many varieties of stone that are used in the manufacture
of buhrstones or millstones, and these names are retained on account
of the stones formerly being used for the same purposes as the regular
buhr. The American millstone varies from a sandstone to a quartz
conglomerate, which occurs along the eastern slopes of the Appalachian
Mountains from New York to North Carolina, and is known by differ-
ent names, according to the loecality from which it is obtained. The
New York millstone quarries are located in a belt of sandstone and
conglomerate on the Shawangunk Mountaing, extending across the
towns of Rochester, Marbletown, Wawarsing, Gardener, and New
Paltz, in Ulster County. The stones vary greatly, some being very
fine grained, while others are coarse, according to the portion of the
rock from .which they are manufactured. They are all, however,

“known as °° Esopus stone.” The largest stone made is 6 feet in diam-
eter, and the smallest is 18 inches. The face of these stones varies
from 1 to 2 feet. In Pennsylvania the quarries are located in Lan-
caster County, and the millstones are known as “‘Turkey Hill” and
“ Cocalico,” the former being found on Turkey Hill, near Bowmans-
ville, and the latter near Durlach and Lincoln. In the vicinity of
Prices Fork, Montgomery County, Va., a sandstone conglomerate
occurs on Brush Mountain. Quarries have been opened in it fora
distance of 3 miles. The stone occurs in various colors from white
and gray to bluish, and is also of different grades of grit. These
stones are known on the market as ** Brush Mountain® stone. There
is practically the same variation in the sizes of the stone manufac-
tured at all these different quarries. At Faith, Rowan County, N. C.,
in the Dunn Mountain granite belt, a stone is being quarried and
manufactured into millstones. The demand for this stone is increas-
ing, and it is expected that the production in 1902 will be from two
to three times that of 1901. The stones are used mostly for grinding
corn, oats, ete., and are sold in North Carolina, Georgia, and other
Southern States. The four localities just mentioned were the only
ones at which millstones were quarried during 1901, and there was
an increase of production from each of them. In Moore County,
N. C., millstones were formerly obtained and were known by the
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name of **North Carolina grit.” A buhrstone or millstone was also
formerly obtained from the Berea grit (sandstone) at Peninsula,
Ohio, the grit being similar to that which is now used in the manu-
facture of the Peninsula pulpstone. In many of the isolated moun-
tain districts, especially of the Southern States, there i a great variety
of stones that are being used for buhrstones. The owners of many of
the small mills of these mountain districts, who grind wheat and corn,
often quarry in their vicinity the stone they use and work it up
themselves. At a number of places in North Carolina where scrap
mica is ground buhrstones are used, some of which are quarried
locally.

There are still a good many buhrstones imported from France, Bel-
gium, and Germany, and these are of a decidedly different character
and are considered to give better satisfaction than the American
stone. This may have been true when the buhrstones were used prin-
cipally for making wheat flour, but there is no veason why the Amer-
ican stone should not give just as good satisfaction for the purposes
for which they are now used. The French buhr is considered the best,
and both it and the Belgian are hard and porous rocks, consisting of
small particles of quartz mixed with caleareous material. The German
buhr is said to be a basaltic lava. These various stones are usually
brought into this country in pieces and then made up into the buhrstone,
thus eseaping the higher duty of a finished product.

Whereas formerly there were a large number of buhrstones used in
the United States, principally in grinding wheat, there are now but
very few used for that purpose on account of the introduction of the
roller-mill process. It is only in certain mountain districts where
railroad facilities are wanting that buhrstones are still used for thig
purpose. They are now used quite extensively for grinding the coarser
cereals, mineral paint ores, fertilizers, cement rock, barytes, and other
minerals, and such use is increasing each year. For such grinding
American stones seem to be and should be as satisfactory as the foreign.

PRODUCTION.

There has been a continual increase in the production of buhrstones
since 1894, when it had dropped down to its lowest point, the value of
the production being only $13,887. In 1901 the value of the huhrstones
produced was $57,197, as compared with a value of $32,858 in 1900, and
of $28,115 in 1899. Although there is but little chance of the produc-
tion of buhrstones equaling the value of the production of the early
eighties, which was from $150,000 to $200,000 per year, yet there will
probably be a continued increase for a number of years to come. The
importation of buhrstones began to decline sharply in 1883, and there
has been a gradual falling off since then.

e
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PUMICE.

Pumice is a general name given to the loose, spongy, cellular, or
frothlike parts of lava. This peculiar structure is undoubtedly due
to the escape of steam or gas through its mass while in a state of
fusion. It is among the acid lavas that the most perfect forms of
pumice are found, although some of the basic kinds sometimes
assume a similar structure. Pumice is buoyant and floats readily on
water, owing to its extremely porous nature. When examined under
the microscope, an acid pumice stone is observed to be made up of a
groundmass of glass, crowded with an extremely large number of
minute cavities that are elongated in the direction of the flow of the
lava, and with abundant erystallites. The solid pumice stone that is
found comes under this head.

Pumice, as it is known commereially, is also made from another
voleanic product called voleanic ash. This includes the finer detritus
that is ejected in many eruptions and is often deposited at considerable
distances. It is an exceedingly fine, light-gray powder, resembling
an ash, but when examined under the microscope it is seen to consist
partly of minute rough, rounded, angular, or flaky grains of a glassy
nature, and partly of minute crystallites, and it is in reality merely a
lava in extremely fine subdivision. When these components have had
an opportunity to accumulate, they have sometimes become consoli-
dated into rock formations. Where they have heen deposited in the
sea or lakes they are liable to have their outer margin pass insensibly
into ordinary sediments.

The following analyses will give an idea of the chemical composi-
tion of pumice;

Analyses of pumice from Utah and Nebraska.

4 ! 2
Constituent, Millard e
County, Ne

| Utah, hraska.

Percl. | -Perits
B S e e o e = e B B T S e LR e 72,58 .
b LTV R e e C E R o S SR e e 15. 66 14.86
s e R N s e e e T e s .96 .
e P e e N e P R el B SN N o o
HSodaand potash (NRg RBAKD). . oo cocaarnieaconreinrasnavsin s sssaeaseavasvsses sms 8,28 8.28
e g () SRR e e e e s e e R S R e 3.64 3.64

Both the solid pumice stone and the volcanic ash are mined as a
source of commercial pumice. Where necessary, it is crushed and
bolted and is used in the manufacture of various polishing powders
and scouring stones.

During the summer of 1897 several extensive depogits of pumice
were discovered in Nebraska, in the Tertiary deposits, the most exten-

s By W. H. Andrews, Nineteenth Ann. Rept, 1. 8. Geol. Survey, Part VI,
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sive exposure being in Sioux, Dawes, Scotts Bluff, Banner, and Chey-
enne counties. Another deposit was discovered in South Dakota about
3 miles east of Pine Ridge Agency. The voleanie ash of which these
deposits are composed was probably brought by the winds from volea-
noes in Colorado and New Mexico, and deposited in the lakes and
other water courses which at that time covered this region. A deposit
of lump pumice stone was found in Millard County, Utah, and is the
only known deposit of lump pumice stone in the United States. These
deposits were described in detail in the Nineteenth Annual Report of
the Geological Survey, Part VI, page 529. A large deposit of pumice
is reported as occurring in Sonoma County, Cal.

On account of the distance of these deposits from the railroad and
from the large markets, they have not been able to compete with the
pumice imported from Lipari, which is shipped largely as ballast and
which sells in New York, after being ground and bolted, at from 2 to
24 cents per pound. For this reason the production of pumice in the
United States, which was begun in 1897 by the shipment of 158 tons,
and of over 600 tons in 1898, has ceased.

Pumice has been found in Hawaii in sufficient quantity to more than
furnish the demand of this country if it can compete with that from
Lipari.

Almost, the entire demand for pumice has been supplied from a
deposit in the northwestern part of the island of Lipari, which is just
north of the island of Sieily in the Tyrrhenian Sea, about 80 per cent
of that used in the United States being shipped directly here from that
island. The deposit covers about 3,706 acres and varies in depth from
3 to 13 feet, consisting of an irregular mixture of pumice stone and
voleanic ash.  There are from 200 to 220 small quarries located on the
deposit, but the majority of them are worked only from May to Octo-
ber. As the pumice stone is quarried, it is sold to merchants, who sort
it according to color, weight, and size, and then send it to Lipari, where
it is cleaned and prepared for market, the refuse stone and small picces
being ground to powder in handmills.

The amount of pumice imported into the United States can not bhe
even approximately given, as no record of it is kept by the Bureau of
Statistics of the Treasury Department, only the value of the pumice
imported being recorded. Since 1893, with the exception of 1896, the
value of the imports has varied between $43,788 and $65,930. In 1896
no imports at all were reported.

INFUSORIAL EARTH AND TRIPOLIL

Under this head are included all porous, siliceous earths of organie
origin, such as infusorial earths, diatomaceous earth, and tripoli.
These are formed from the siliceous shells of diatoms and other micro-
scopic species, and oceur in deposits that are often many miles in area.
Deposits of these earths occur in many of the States on the eastern




7985 MINERAL RESOURCES.

slopes of the Appalachian Mountainsand in two of the Western States,
Nevada and California. Besides these two States, large deposits of
infusorial earth or tripoli have been found in Maine, New Hampshire,
Massachusetts, Connecticut, New Jersey, Maryland, Virginia, Georgia,
Alabama, and Arkansas. A porous siliceous rock which occurs near
Carthage, Newton County, Mo., is included here, as it is used for the
same purposes, although it is not of the same origin as the infusorial
earths. The infusorial-earth deposits of Maine occur near Blue
Hill, Hancock County, and were operated during 1901. The only
deposit that is being worked in New Hampshire is the one on Troy
Mountain, Troy, Cheshire County. The material, after heing mined,
is calcined, bolted, and manufactured at Keene into cleaning powders
and polishers by the producers of the raw material. A deposit of
tripoli was worked during 1901 at Framingham, Middlesex County,
Mass., the material being crushed, burned, and washed before being
placed on the market. Mining is carried on quite extensively at the
infusorial-earth deposit in Calvert County, Md. In King George
County, Va., near Wilmot, on the Potomac River, a deposit of infusorial
earth is being opened up which is reported to be a horizontal bed 16
to 30 feet thick and exposed for 1,000 feet along the river. The
material is very smooth and uniform throughout the deposit, and is
free from gravel, dirt, etc. A considerable partof the material mined
is to be used in the manufacture of hollow, furnace, and building brick
and an infusorial-earth plastic asbestos cement. Another deposit in
Virginia that has been worked quite extensively is near Richmond, in
Henrico County. In Murray County, Ga., a tripoli deposit, located
about 10 miles east of Dalton, has been worked to some extent. The
material, before shipping, is finely ground. The siliceous material
that is found near Carthage, Newton County, Mo., is evidently resid-
ual silica left from an impure siliceous limestone hy the leaching out
of the calcium carbonate. Its character is such that it answers all the
purposes of an infusorial earth or tripoli so far as polishing qualities
are concerned, and on account of its exceeding porosity and yet com-
pact nature it makes an excellent material for water filters, and it can
be readily cut into any desirable shape. On account of this material
being used for water filters its production is larger than that of any other
deposit of this character. In Esmeralda County, Nev., a limited
amount of infusorial earth is mined each year, the product being sacked
for shipment just as it is quarried. There was no production of infuso-
rial earth or tripoli in Connecticut, New .Jersey, Alabama, Arkansas,
or California during 1901, but in Connecticut there was some quartz
mined and ground and sold under the name of tripoli.

Perhaps the largest and most noted of infusorial-earth deposits * are
those at Niederohe and Oberohe, in the Lueneburg Heath, North Ger-
many, a few miles from Unterleuss, the nearest railroad station. This

s 0il, Paint, and Drug Reporter, June 3, 1901.
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material is sometimes found 5 to 6 meters helow the surface; the strip
ping of this covering is usually done in spring and fall, and during
the summer the infusorial earth is quarried, dried, and prepared for
market. These deposits vary from 6 to 15 meters in thickness. A
large amount of this material is exported to all parts of the world.

USES.

Infusorial earth, tripoli, ete., are included with the abrasives because
they are used to a certain extent in the manufacture of polishing pow-
ders and scouring soaps, although this is not their only use. Owing
to its porous nature infusorial earth has been found to make an excel-
lent absorbent for the manufacture of dynamite from nitroglycerin,
and its nonconductivity of heat gives it value for packing for boilers,
steam pipes, and safes, and as a base for fire- and heat-retarding
cements. It is also being used to a considerable extent for the manu-
facture of fireproof building materials, such as solid brick, hollow
brick for partition walls, floors, ete.

PRODUCTION.

There is considerable variation in the quantity and value of infusorial
earth produced in the United States from year to year, and this is
due partly to the varying demand for the material as other minerals
are substituted for it in some of its uses, and partly to a production
of the raw product in one year sufficient to last the manufacturers a
vear or more. The variation given in the values of the production is
chiefly due to the different conditions of the material as it is marketed,
some being sold just as it is mined, although most of it is subjected to
treatment. The production of 1901 amounted to 4,020 tons, valued
at $52,950, as compared with 3,615 tons, valued at $24,207, in 1900,
This inerease in value is partly due to the large production of the
American Tripoli Company, of Seneca, Mo.

The quantity and value of infusorial earth obtained in the United
States since 1880 are given in the following table:

Production of infusorial earth from 1880 o 1901.

Year. Quantity. | Value, Year, Quantity, | Value.
Short tons, I Short tons.
| e S L8081 B SO (LR n Lt e el R
77 Pt e B L il 10007 T0.000l iR o ST B YT
ORRE T e T e 3001 80001 19080 e Hemumd | S
i35 T SO oSl el Ve 1,000 a1 T AR S 2,584 11,718
e e D R 4,95 | 20,614
i P i e 1 7 « B DR 1T RS S B 8,846 | 26,792
1 KR R 120011 70,000 (| 1807 1. i s s 3,833 | 22,38
R R e ol 0004 35000, AN . . oo e s 2,733 16,691
. B b L 1, 500 7;500 112800 i 3,302 25, 302
1 ek et 5,000 1~ BR -0 Tl 2. e e e 3,615 24,907
1 e S e L 2580 BORD |l 200K - 4,020 52,050
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CRYSTALLINE QUARTZ.

Under this head is included the erystalline quartz whichs is used
principally as a wood finisher, and the entire production of this min-
eral for this purpose is eredited to Connecticut. Some quartz is pul-
verized and sold under the name of tripoli. The quartz rock which is
used for wood finishing must be very pure and white and is crushed and
ground to an impalpable powder. It iz then floated, precipitated,
dried, and bolted. Considerable of the quartz is ground by the dry
process, but it does not make as good a product for this purpose as
that made by the wet process, nor does it bring as high a price. This
flour quartz is combined with a proper portion of japans, oils, cte., to
make a paste. When used, the paste is reduced with turpentine or
benzine, so that it will flow freely under the brush, and it is then
painted on the smooth, fresh surface of the wood. After being left
until it becomes **set up,” which takes from a few minutes to half an
hour, it is wiped off the surface, leaving the pores of the wood filled
with minute particles of quartz which have been carried into them by
the oil. Wood that has been treated in this way will take a high
polish. -

There is considerable quartz sand used in the stonecutting trade,
especially by the marble men, as an abrasive. A limited amount of
quartz is crushed and sized and used in the manufacture of sandpaper.

PRODUCTION.

There were 14,050 tons of crystalline quartz, valued at $41.500, pro-
duced in 1901, as compared with 14,461 tons, valued at $40.705, in 1900,
These values are for the crude quartz and not after it has been pre-
pared for market, when its value is from three to four times as much.
The quantity and value of erystalline quartz produced in the United
States since 1894, the first year it was obtained, are given in the fol-
lowing table:

Production of quartz crystal since 1894

]
Year. Quamily.! Yalue. ‘ Year. Quantity. | Value.

| Short fons. | Short foms,
PSR e e G024 | BI6064 (11888 L. s i s T ' 8,312 §23, 990
Lo AR A R S S S R s &, 000 20 B D R e ke | 13, GO0 a2, 000
L T 6, 000 IR 000° 1 TPO0. oy vn e v e 14, 461 40, 7056
1807 s e o711 08y | T e S e 14,060 | 41,500
GARNET.
OCCURRENCE.

Garnet is one of the commoner minerals, is found in many of the
crystalline rocks, and is often a product of contact metamorphism.
It is usually associated with mica (muscovite) in pegmatitic dikes,
although sometimes occurring but sparingly.
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PRODUCTION.

The statistics of the production of garnet in the United States have
only heen taken since 1894, and there has been considerable variation
in both the production and the value. On account of the variation
of quality of the garnet from the different localities, the price varies
from $20 to $60 per ton when cleaned and prepared for market. The
higher price has been obtained for the North Carolina garnet. Until
1900 the North Carolina garnet was not included in these statistics, and
this is one reason for the increase in production and value of garnet
during 1900 and 1901. The production for 1901, as reported to the
Survey, is 4,444 tons, valued at $158,100, as compared with 3,185 tons,
valued at $123,475, in 1900, which is an increase of 1.259 tons and of
$34,625 in value. The average value per ton of the garnet produced
in 1901 was $35.57, as compared with an average value of $38.76 per
ton in 1900. The production of each year since 1894 is given in the
following table: :

Production of abrasive garnet sinee 1894,

Year, Quantity. | Value. Year. Quantity. | Value.
Short tons. Short tons, |
D s i 250w 2,401 BN =ABS s e i i, 2,967 | §86, 850
1805 e e e 3395 | B0 IR0 Lo 2,765 | 08,325
{5 e e S e 2, 686 LRl b D L S e - G e S 3,185 I 123,476
Ry SRR A et o 2, bb4 R S e e 4, 444 i 158,100

CORUNDUM AND EMERY.

A distinetion is often made between corundum and emery, many not
recognizing emery as a variety of corundum. There are three names
in constant use to designate the varieties of corundum:

(1) Sapphire, which includes all corundums of whatever color that
are transparent to semitransparent;

(2) Corundum, including the translucent to opaque varieties of all
colors;

(3) Emery, which is a mechanical admixture of corundum and mag-
netite or hematite.

It is these last two varieties that are used in the arts for abrasive
purposes, emery being used in very much larger quantities than corun-
dum. Itis, of course, the presence of corundum in the emery that gives
to it its abrasive value; and the abrasive efficiency of the emeries will
vary according to the percentage of corundum that they contain.

Next to the diamond, corundum is the hardest mineral known, having
a hardnes: of 9, while the diamond is 10, and it is this hardness that
makes the corundum of so great value as an abrasive. Corundums
vary slightly in hardness, the sapphire varieties generally being con-
sidered the hardest, and of these the blue sapphire stands at the head.

M R 1901 51
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All corundums do not behave aiike when heated to the high tem-
perature necessary for the manufacture of the vitrified wheels, and
although most corundums can, if properly cleaned, be used in the man-
ufacture of these wheels, some will, when heated, crumble to a powder.
It is, therefore, very essential before beginning to operate a corundum
deposit to test the ore thoroughly as to whether it can be commercially
cleaned, and to ascertain the adaptability of this cleaned product to
the manufacture of vitrified and other wheels.

There are noticeable changes in the condition of the corundum and
emery industry at the close of 1901 from its condition at the close of
1900. Of these changes the more prominent are the production of
artificial corundum, the exploitation and development of the recently
discovered corundum deposits in Montana, the production of the corun-
dum occurring in quartz-schist in Clay County, N. C.; the production
of corundum at the mines in Ontario, Canada, and its importation
into the United States; the transfer of the Chester emery mines to
the Ashland Emery and Corundum Company, and the entrance of the
Hampden Emery Wheel Company as producers in the Peekskill emery
field.

There is a constant increase in the demand for such abrasives as
corundum and emery, which is due to the large increase in manufac-
turing, especially of agricultural machines, and also to the improved
methods that have been devised for manufacturing emery and corun-
dum stones and wheels of all shapes and sizes. That the supply could
readily exceed the demand is very evident when it is considered that
there are only about 16,000 tons of corundum and emery used in the
United States. Of this amount, however, there are 11,723 tons
imported, so there is room for a large increase in the production of
these abrasives in the Umited States. At the present time there are
only about 500 tons of corundum being used, this being due not to the
small demand for it, but to the lack of this material on the market.
If the price is maintained at 8 to 10 cents per pound, there will be but
a relatively small amount of corundum used, but with a slight decrease
in price there will be a great increase in the use of corundum,
which will be at the expense of the emery, At the same time, with a
decrease in price the more favorable must be the location of the
deposits for mining and for railroad facilities in order to bear this
competition with the emery. With the known occurrences of corun-
dum in the United States there should be no drawback to such pro-
duction of it as fully to satisfy the market’s demand.

PRODUCTION.

The production of corundum during 1901 was confined entirely to
North Carolina, there being three mines that aided in this production—
the Corundum Hill at Cullasagee, Macon County; the Scaly Mountaiin,
Clay County; and the Caney Creek, Jackson County. The output
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was small as compared with the possibilities and extent of the corundum
deposits that are known in North Carolina. With the development of
the deposits of Montana, the production for 1902 should be much
greater than that of 1901, which was somewhat larger than that of 1900.
The emery production has been confined to the same localities as last
year, the mines at Chester, Mass., and those in the vicinity of Peekskill,
N.Y. The amount of emery produced was a little less than the year
before. The total amount of emery and corundum produced in the
United States during 1901 was 4,305 tons, valued at $146,040, as
compared with 4,305 tons, valued at $102,715, in 1900, If this pro-
duction is compared with the amount of emery imported, it will be
found that it is less than one-half the latter in amount and also less than
one-half in value.

The amount and value of the production of emery and corundum in
the United States since 1881 are given in the table below, but in cach
cage it is the total amount of the two that is given:

Annual production of corundum end emery since 1881.

Year. Quantity. | Value. I Yenr. Quantity, ‘ Value.
Short {ons, | Sherrt tons.
L AR S R e e 500 | $80,000 || 1892, . .. ... . ..oooo.o.. 1,771 | $181,300
N e e B00 R R = e i v s 1,713 |~ 42, 325
P e T R LS DOl ADD000 |l IBOL. ..o iicemioam s nmimmnns | 1,49 | o5, 956
R e e OO0 SOl 0 M ERBR. sl 2,102 | 106,206
b R ey T el 6001 108,000 || 1886 ... iinaaaais vl 2,120 | 113,246
Rl o e L R T s Dl | B I pee e o o 2,165 106, 574
L R R T S R 1, Rl [ e R 4, 0t 276, 64
Ll R AT R | 589 L S ot 4, 900 150, 600
L e A Pt g e W [0 B Ty ) OISO o) i ) 0 4,305 102,715
i E R b R 1,970 i R B ) e e 4, 305 146,040
T e e el 2,247 | 90,230
IMPORTS.

With the development of the Canadian corundum deposits there has
been a considerable amount of corundum imported into the United
States from this source, and in 1901 it amounted to over 200 tons,
There has also been a small amount of corundum imported from India.
Of emery, however, there is over twice as much imported as is pro-
duced in the United States, and it is obtained from Turkey and the
island of Naxos, one of the Cyclades group in the Grecian Archipelago.
This large importation is not due to the scarcity of emery in this coun-
try, but to the low price at which the Turkish and Grecian ores can be
placed on the docks at Boston, New York, or Philadelphia, having been
brought over as ballast.

There are now being imported into the United States nearly 12,000
tons of emery per year, and the total consumption is only a little over

116,000 tons.  Thus the imports are nearly three times the home produc-
tion. There is plenty of opportunity for a decided increase in the
produetion of emery in this country to replace a part, at least, of that
imported. This may also be said of corundum; for if a good clean
product were placed on the market, it would be used to the extent of
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of commercial corundum, showing the ore to be carrying a little over
10 per eent of corundum. Of this amount, 171,537 pounds were sold
in Canada, 20,331 pounds in England, 5,320 pounds in other parts of
Europe, and 576,402 pounds in the United States, the lattel country
taking over one-half of the entire production.

With corundum there should be a good opportunity for building
up an export trade from the United States and Canada; for as far as
can be learned no corundum is produced elsewhere, except a very
small amount in India. There is a large and growing demand for
corundum in Great Britain, Germany, France, and Sweden; and there
will be a small demand for it from South American countries and from
Australia. The large deposits of the mineral that are known to exist
in the United States and Canada should be able to supply the world’s
demand for this abrasive.

ARTIFICIAL ABRASIVES.

During the last fifteen years many experiments and investigations
have been made with the view of producing an artificial abrasive that
would be equal or superior to the natural products. These experi-
ments have met with success, and there are now three artificial abra-
sives on the market; and for two of these there is already a considera-
ble demand. These are carborundum, crushed steel, and artificial
corundum. The production of the first has increased at a phenomenal
rate since its introduction in 1893; and though the production of crushed
steel increased rapidly when it was first used, for the last few years
there has been but little (h.mg,(, in production.  Artificial corundum is
the latest of the artificial abrasives, and made its first appearance in the
latter part of 1901. The effect th.l.t these artificial abrasives will have
on the production of the natural products can not yet be definitely
determined. It will be felt principally among those abrasives that are
included under the second group, which have to be mechanically sep-
arated from the associated gangue minerals. Crushed steel has a
field that is practically not entered by the other abrasives, as the
greater portion of that manufactured is used in the stone-cutting trade,
particularly by the marble and granite cutters. Carborundum and
artificial corundum will be strong competitors of corundum and emery,
and perhaps of some garnet, but not of the other abrasives, as they
are sold at too low a price. With emery selling at its present price,
carborundum and artificial corundum will not have any special compe-
tition, as they will be manufactured into a higher grade of abrasive.
They will, however, be strong competitors of corundum, which is the
best of the natural products. At the present time there is so small an
amount of corundum produced that there is really no competition
between it and the carborundum. If, however, the corundum should



806 MINERAL RESOURCES.

be mined and placed on the market in much larger quantiti
borundum would be at once one of its strongest cmnpeti
the emery the carborundum has been already a comp
extent, but on account of the greater cost of the carbx
not thus far made much inroad on the emery markef
abrasives hold a strong place in the abrasive indust
duction is constantly increasing. This will continu
least with such abrasives as carborundum and a in
are in the same scale with the best natural pros

- CARBORUNDUM.

Carborundum is composed of carbon and silicon,
cent of the former and 68 per oentof the latter. .

material, and then dﬂ&l a
The mnufmm of ca

purposes. One of the -
its brittleness and the ease with which it was
and thus while it would cut very readily whe
very soon crush to a fine powder when used in the
the grains would break off when used in the form of
ments were constantly made to remedy this defae&,
that now a nearly uniform pmduct is being turned out hy
rundum Company, and is giving good satisfaction as
although the erystals are still brittle. The first use that was
carborundum was by the lapidaries in the place of dmmcm&
but now it is heing used to a certain extent as a general
material, and is made into hones, wheels, and other forms. The p
has be_en reduced from $15 per pound until it can now
for from $160 to $200 per ton. When first made the
would not average much over one-quarter of a pound per
1893 it had increased to 15,200 pounds, and by the end of
company had developed its plant and method of manufacture
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the production reached 100,000 pounds of carborundum per year. In
1895 the company’s factory at Niagara Falls was built, and in 1896 it
commenced to use 1,000 electrical horsepower, which was increased to
3,000 horsepower in 1898. Besides the plant for the production of the
carborundum, the company also has an extensive and complete plant
for the manufacture of all kinds of carborundum wheels and stones,
and of carborundum paper and cloth. It now has four 16-foot kilns
for vitrifying wheels. :

Production.—The growth of the carborundum industry has been
remarkable. During 1901 the total production of carborundum was
3,838,175 pounds, valued at from 8 to 10 cents per pound. Much of
the carborundum manufactured is now exported. It is interesting in
noting the growth of this industry to compare the statistics showing
the production of carborundum for each year, and in the following
table the production of this abrasive is given for the years 1892 to
1901, inclusive.

Production of earborundum from 1892 to 1901, inclusive

Year, Amount, Year, Amount,

Pounids. Pounds.
e N O S e T T e G e e nie Vo |8 = e T e 1, 256, 400
L s T e i AR B B | 1 I e e S 1, 447, 200
{117 el SRt e | R o IS T e el e e e ] 1,741,245
T S i e 000 |00, e e v A Vet 2,634,900
3 I S e e AL o | PR el R NS e S ) S 3,838,175

CRUSHED STEEL.

The greater part of the crushed steel that is manufactured is used
in the stone-cutting trade, particularly by the marble and granite cut-
ters; and it has a field that is not entered by corundum, and to but a
limited extent by emery. The crushed steel is used in sawing, grind-
ing, rubbing, and polishing stone of every kind. It is also used to
some extent by brick manufacturers for grinding the finer qualities
of brick that are used for arch purposes. Thus, the production of
crushed steel is apt to fluctuate with the condition of the building
trades. The fine grades of crushed steel, known as steel emery and
rouge, are used in considerable quantities by lens workers, glass
bevelers, and other glass grinders. The Crushed Steel Company is
manufacturing another product, known as “‘steelite,” which is meeting
with some success in railroad and other machine shops for use in
throttle and other valve grinding.

Production.—The production of crushed steel by the Pittsburg
Crushed Steel Company in 1901 amounted to 690,000 pounds, being
10,000 less than the production of 1900. Crushed steel is now being
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quoted on the market at 54 cents per pound f. o. b. Httabnrg
following table is given the production of crushed steel for the
four years:

Production of crushed, steel in the United States from 1898 to 1901, inclusive.

Year. Amount, Year,
Pounds,
MBS AR NI LR 660, 000 || 1900
e «l 675,000 || 1901..

ARTIFICIAL CORUNDUM.
A new industry that has recently been started

secret, process, but it can be stated
conversion of the mineral xite (a

The idea that bauxite i
sure is not new, for in 1861 ]

survey of Canada, in

and alununoua rocks,

alluvial deposits many tho
which were rich in alumina,
their excess of alumina erys d
metamorphism.  This view is strengthened by
of corundum from bauxite by means of hxgh reat
The Norton Emery Wheel Company has erected a
Falls for the manufacture of artificial con n, al
three carloads of the material have been n
the company’s factory, where it has been made i
reported that they give very good satisfaction.
experiments made with artificial corundum have not
this has been true of all artificial products in the first st
manufacture; and the results obtained from carload lots

» Am. Jour. Sei., Vol. X, 1900 p. 297.







