ABRASIVE MATERIALS.
By Joseen Hype PPrart.

INTRODUCTION.

The abrasive materials are an interesting and important group of
mineral products on account of their close relation to so many manu-
facturing industries. But few people understand and appreciate to
how great an extent the arts are dependent upon these abrasive mate-
rials, and know their value, uses, and occurrence. It is not always
the hardest abrasive that gives the best satisfaction for a given piece
of work, and it is necessary to select not only the kind of abrasive but
also the grade of that particular kind suitable to the nature of the
abrasion that it is desired to make. An abrasive that will give satis-
faction in one instance will not necessarily do so in another instance,

There are many kinds of abrasive materials on the market, some
being natural products and others artificial, and they readily arrange
themselves into three general groups, as follows:

1. Those which occur as a rock formation and are cut and manu-
factured directly into the form desired while retaining their original
rock structure and appearance, as grindstones, scythestones, etc.

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

3. Artificial abrasives, as carborundum, crushed steel, etc.

The abrasive materials included under these three heads and treated
in this report are as follows: Oilstones and scythestones, grindstones
and pulpstones, buhrstones and millstones, pumice, infusorial earth and
tripoli, erystalline quartz, garnet, corundum and emery, feldspar, car-
borundum, crushed steel, artificial corundum, and adamite.

All of the above products are not used exclusively for abrasive pur-
poses, and in some cases only a small part of the production is actually
used as an abrasive material. With the exception, however, of infu-
sorial earth and tripoli, only that portion of the production of the
various abrasive materials that is used for abrasive purposes is included
in this report. In the case of infusorial earth and tripoli, the total pro-
duction is not large, and it is therefore all included under the one head.
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From year to year there is a noticeable variation in the quantity o
the different kinds of abrasives produced, which is due partly to the
replacement of a certain abrasive by another natural product or by an
artificial abrssnve, and partly also to the closing down of certain of the
mines, owing to their being exhausted or to the excessive expense of
carrying on the mining operations. In the latter case the loss in the
domestic production is often made up by the importation of that par-
ticular abrasive. In the aggregate, however, there isan increase in the
amount of abrasive materials produced each year. This is the natural
outcome of the continuous growth of our manufacturing industries.

The aggregate value of the production of abrasive materials in 1903
is the largest on record since these statistics have been collected, and =
amounted to $1,493,303. As compared with the value of the 1902
production of $1,326,755, this is an increase of $166,548. The values
of the different abrasives produced in the United States for the years
1900 to 1903, inclusive, are given in the following table:

Value of abrasives produced in the Uniled Stales during 1900, 1901, 1902, and 1908.

Kind of abrasive. 1900, 1901. 1802, 1903,
Oilstones and SCYthestones ... ..oeveesriennaaneanna.| F174,087 | 158,300 |  $221,762 §306,867 0%
Griastoned ... cvioas i i s s e 710,026 bSO, TOR 667, 431 2
Buhrstones and milletones. . ..oooiiiiiiiiiianna. 32, Bh8 57,179 9, 808
T e e TS R N B N L O R T 2,750
Infusorial earth and tripol . ...ccovnieemvnairnenspans 24,207 52, 950 53,244
Crymtalline quartie. o, . cismansiessbin ci s i st 40,705 41, 500 84,335
s A R R R - A B et 128,475 158, 100 132,820
Corundum and emery..........cccceo.. S SRR 102, 716 146, 040 104, 605 ;
RO caas s c o revsalomye smrsaanns snsmsinmsnrasnyens] 1008078 | 1104772 | 1,826 7551  dHN A

As is seen from this table, there was a large increase in 1903 in the
value of the production of oilstones and scythestones, and of grind-
stones and pulpstones, and a considerable gain in infusorial earth, and
it is to be noted also that the value of the 1903 production of
of these three abrasive materials is the highest since these statisti
began to be collected in 1880. The other abrasives showed a dec
in 1903 in the value of their production, and in the case of corun
and emery the value is the lowest on record for any year. The e
sumption of this abrasive in the United States in 1903 was about the
same as the year before, and the deficiency in production was supplied
by the imports.

In addition to the value of the natural abrasives, the estimated val
of the artificial abrasivés amounted to $493.815, an increase of
as compared with the estimated value of $390,245 of the 1902 pre
tion. The quantity of the two artificial abrasives, carborundum
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crushed steel, produced in the United States since 1900 is given in the
following table:

Avrtificial abrasives produced in the United States during 1900, 1901, 1902, and 1903.

Kind of abrasive. 1900. 1001, 1802, 1903,

Pounds, Pounds, Pounds. | Pounds.
Carborun@um - .....oooneeinciiarenianecennennaa | 2,684,900 | 3,838,175 | 3,741,500 | 4,759,890
EEnEREaee]. . s T e R Rkt 700, 000 690, 000 735, 000 755, 000

The importation of certain abrasive materials still further swells the
total value of the abrasives used in the United States. In 1903 the
total value of the abrasives imported was $621,585, as compared with
$426,736 in 1902, an increase of $194,849. This brings the total value
of the abrasive materials consumed in the United States in 1903 to
$2,608,603, which is $464,867 more than the value, $2,143,736, of the
1902 consumption. 1In the following table is given the total estimated
value of all the abrasive materials consumed in the United States for
the years 1900 to 1903, inclusive: '

Total value of all abrasive materials consumed in the Uniled States, 1900-19083.

. Natural | Artificial Total

. Year, abrasives. | abrasives. | T2POTS. | yulye,
P e 1T 7 $275,641 | $400,307 | §1,884,021
A e SR e A L e e S RN e SRR i 0 L, Ry 343, 386 490, 712 2, 068, 870
el e RS T e e e NG ROl 5 - T 300, 245 426, 736 2,143, 736
e o e 1,493,203 493, 815 621,585 2,608, 603

These totals should be reduced probably by $100,000 to represent
the value of the abrasive materials exported from the United States.

Twenty-one different States contributed to the production of 1903,
and they are given below in the order of the value of their respective
productions, together with the kind of abrasive mined.

List of States producing abrasives in 1903.

Omro: Grindstones, pulpstones, oilstones, and seythestones.
New York: Millstones, infusorial earth, garnet, and emery.
New Hawmesaire: Oilstones, scythestones, and infusorial earth.
Arkansas: Oilstones.

Micuican: Grindstones and seythestones.

Conxecricur: Quartz and garnet.

Missovrn: Grindstones and infusorial earth.

VErMonT: Scythestones and millstones.

. Inpraxa: Oilstones.

10. Virainia: Millstones and infusorial earth.

11. Norra Carorixa: Millstones, garnet, and corundum.

12, Massacuuserrs: Infusorial earth and emery,

13. PexnsyrLvania: Millstones, quartz, and garnet.

R ol - o
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14. MoxTANA: Grindstones and corundum.
15. Carrroryia: Infusorial earth and guartz,
16. Nesraska: Pumice.

17. Kenrtucky: Oilstones.

18. Marvianp: Infusgorial earth.

19. Kansas; Emery.

20. Groreia: Infusorial earth.

21. Frormna: Infusorial earth.

OILSTONES AND SCYTHESTONES,

There were no new localities producing oilstones and scythestones
in 1908, the production being obtained from the old localities in Arkan-
sas, Indiana, Kentucky, Michigan, Ohio, New Hampshire, and Ver-
mont. In the two latter States the material mined is a quartz schist;
in the others it is a sandstone. There is included under this head all
kinds of oilstones, whetstones, water hones, knife sharpeners of all
varieties, razor hones, dental points, etec. The novaculite (sandstone)
of Arkansas is the most valuable of all the abrasives of this class on

the market. .
PRODUCTION,

Notwithstanding the decided increase in the production of oilstones
and scythestones in the United States in 1902 as compared with 1901,
there was a still larger increase in the production of 1903, which was
valued at $366,857. This is an increase of $145,095 as compared with
the value of the 1902 production, $221,762, which in turn was an
increase of $63,462 over the value of the 1901 production, $158,300.
This is also the highest recorded value for these abrasives. The
‘increase is due partly to the large demand for the Arkansas and
Wichita oilstones, made from the Arkansas novaculite, which bring
the highest price of any oilstone or scythestone made, and to the
increase in the exportation of scythestones and oilstones. In nearly
every instance the producers of the materials used in the manufacture

of oilstones and scythestones are also the manufacturers of the finished

or marketable product, and for this reason it is the value of the
finished stone instead of the raw material that is given in these
statistics.

The 1903 production was obtained from the following States, given
in the order of the value of their production: New Hampshire,
Arkansas, Vermont, Indiana, Ohio, Michigan, and Kentucky. There
were eighteen producers of the oilstones and scythestones in these
States.

-
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In the following table is given the value of the oilstones and scythe-
stones produced in the United States from 1891 to 1903, inclusive:

Value of oilstones and whetslones produced in the Uniled Slales, 1891-1503.

Year, Value, Year, Value,
S 000 XM . o e erer e R ASE

R Rk b b R P R DR R SR SR | 174,007

...| 186,873 || 1901.. .| 158,300

e | B T o L I e e R T

S L T e S e R 366, 857

149,970

From 1880 to 1890, inclusive, the production and value of the rough
stone have been published in these reports, except in the case of the
output of 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 vilstones and whetstones, 1850-1890,

Year. Quantity. | Value, Year. Quantity. | Value.
Pounds, Pounds.
420, 000 B O00 B IBBG. o oo coviniiiaiacuonsvaits 1,160, 000 £15, 000
500, 000 8,580 16, 000
600,000 | 10,000 18,000
600,000 | 10, 000 82, 980
800,000 | 12,000 9, 909
-] R S S R S 1,000,000 | 15,000
IMPORTS.

Notwithstanding the very large increase in the production of oil-
stones, scythestones, ete., in the United States, there is imported each
year a considerable quantity of razor hones from Germany and Bel-
gium, and a variety of oilstones known as the “Turkey” oilstone,
from France and Italy. In 1903 the value of these imported stones
amounted to $65,763. This is about one-fifth the value of the domestic
production. There has been considerable variation in the imports of
oilstones and whetstones from year to year, and since 1891 they have
ranged in value from one-fifth to one-third of the value of the domestic
production. The year of greatest comparative importation was 1901,
when the value of the oilstones and razor hones imported amounted to
$64,655, and the value of the demestic production was only $158,300.

M R’ 1903———63
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In the following table there is given the total value of all kinds of
hones and oilstones imported into the United States since 1880:

Imports of hones and whetstones, 1850-1503.

|
Year ending— Value. I. Year ending— Yaluoa,
adiagl =
June 30— December 31—
by ) S ST D S e X o SO $14,185 | ik e Tl e e e $33, 420
Hi ) SR O s e e 16, 631 B S s i I T e T 25, 501
R T R R e e e 27,882 LR e e R 26, 671
= AR A 30,178 L R e R e 82, 439
R s e B R e T 26,513 13 o R e R el A, B0, 588
188D s e s e mmm iR RN e 21,454 13 R S A RS TS P e T 1 34, 455
December 81— 2T B PRSI R S e B 30, 856
i e e ! s S i BB e v iie s S ann e PR B i S 34, 510
5 e e b et e | B W L L7 e L ey 89, 516
1 I R S L L S B L L B L e o S U I L S 4, 655
D e G R i e T L e e S T 56, 456
AR e e et o e R s ey 37,454 R R B e N 5, 763
1891 ceecieneii | 35,88
EXPORTS.

The exportation of American oilstones and scythestones is steadily
increasing, but as no separate record is kept of the exports of these
stones no definite valuation can be given. It is, however, very prob-
able that the value of the exports now exceeds the value of the imports.
There is a considerable demand abroad for New Hampshire scythe-
stones, which make up a large portion of the material exported. There
is also a growing demand for the Arkansas oilstones. Besides these
there are smaller amounts of Indiana oilstones exported.

GRINDSTONES AND PULPSTONES.

Although sandstone suitable for manufacturing into grindstones is
known to occur in many of the States, there are only a few that have
these deposits so situated that they make commerecial propositions.
During 1903 grindstones were produced in Michigan, Missouri, Mon-
tana, Ohio, and West Virginia with, however, over one-half of the
production from the one State, Obio. The grindstones that are manu-
factured in Montana are used locally, but the Montana Sandstone Com-
pany, of Butte, Mont., which ig producing this stone, expects to be
able to manufacture a grindstone that will give good satisfaction in the
optical industry. The stone has been tested by Riehle Brothers Test-
ing Machine Company of Philadelphia, who reported the following
tests made on 3-inch cube samples: ¢

Subjected to the frost tesf, the specimen was frozen twelve hours at 6° F. above

zero, then placed in water at 70°, raiced to 2127, and maintained for five hours. The
gpecimen showed no evil effects from the test.

e iy

a Eighth Biennial Report, Burean of Agriculture, Labor, and Industry of Montana, 1901-2,
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Bubjected to compression, the specimen spawled at 57,000 pounds pressure, and
broke at 76,000 pounds.

Subjected to the absorption test, the weight of the specimen, after drying five
hours at 212° F., was 1,194.5 grams. Weight of specimen after boiling five hours at
212° F. was 1,243 grams. Increased weight due to absorption, 48.5 grams, equal to
3.9 per eent abgorption.

Subjected to specific gravity test, the weight of the gpecimen in air, after drying five
hours at 212° F., was 1,217.5 grams. Weight of specimen in water, 701.9 grams.
Specific gravity, 2.34.

Specimen subjected to abrasion test was dried five hours at 212° F., after which it
weighed 1,217.5 grams. The weight of this specimen after abrasion at 30 pounds
mean pressure was 1,022.6 grams, equal to 16 per cent loss.

Near Buckhannon, W. Va., a sandstone deposit has been developed
and experimented with by the Buckhannon Marble and Granite Com-
pany, which is now manufacturing a grindstone for the glass-cutters’
trade. The company has two grits, a coarse and a fine one, which are
of very even texture, and if large blocks can be obtained, like the sam-
ples examined, they should make grindstones of superior quality. A
considerable quantity of the grindstones imported are used by glass
cutters and in optical works, and if the Montana and especially the
West Virginia deposits can furnish a good stone, adapted for the glass-
workers’ industry, they should be able to enter into successful com-
petition with the foreign stones,

At Griesel, Mo., a small number of grindstones were manufactured
by Mr. Charles A. White, and thus another State is added to those
that are producers of this class of abrasives.

PRODUCTION.

The production of grindstones and pulpstones in 1903 was confined
to Michigan, Missouri, Montana, Ohio, and West Virginia, with by
far the largest amount from Ohio, which was the only State that pro-
duced any pulpstones. The total value of all kinds of grindstones
produced in 1903 was $721,446, which is $54,015 greater than the value
of the 1902 production, $667,431. This value is the greatest recorded
for the production of grindstones during any year since these statistics
were first collected in 1880, being $11,420 greater than the value of
the 1900 production, $710,026, which was the previous greatest value.
In comparing the values of the productions of the earlier years with
those of the last few years, it must be borne in mind that the average
value per ton has decreased from $15 to $18 per ton to from $8 to $11
per ton, these values being exclusive of pulpstones. Consequently
the actual tonnage of grindstones produced in the last five years is
greater than for previous years. Of the total value of the 1903
production, the sum of $33,970 is due to pulpstones, an increase of
$10,882 as compared with the value ($23,088) of the 1902 production,
and this in turn was an increase of $4,288 over the 1901 value of
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$18,800. The sum of $687,476 due to grindstones is an increase of
$43,133 as compared with $644,343, the value of the 1902 production,

which was an increase of $82,440 over the value of the 1901 produe-

tion of $561,903. In the following table is given the value of the pro-
duction of grindstones and pulpstones for the years 1901 to 1903:

Value of the production of grindstones and pulpstones, 1901-1503.

1901, 1902. 1908,

ChindBones izl TS St S e T e $561,008 | 8644, 343 | 8647, 476
PUIDEOReE o s s e e L e e et 18,800 | 23,088 33,970
S e e WL S e Sl e [ ST AL SNSRI 721,446

Since 1898 there has been a decided increase in the production of
grindstones, which is due very largely to the marked increase during
this same period of all kinds of manufacturing industries, nearly all
of which use some variety of grindstone. There has also been an
increase in the production of pulpstones, which, although not large in
itself, causes a large gain in percentage.

Some of the producers in making their reports to the Survey use
the ton as the unit of measurement, while others give the actual num-
ber of grindstones made. In 1903 the number of grindstones reported,
exclusive of pulpstones, aggregated 52,383 pieces, valued at $501,500,
as compared with 29,543 pieces, valued at $100,875, in 1902. The
product reported by weight amounted to 16,891 tons, valued at
$185,976, as compared with 44,268 tons, valued at $538,713, in 1902,
The average value of that portion of the 1903 product reported by
weight was $11 per ton. The price per ton reported varied from $6
to $26, the latter figure being for the Montana production, which was
sold locally. The weight of the pulpstones produced in 1903 was 414
tons, valued at $33,970, or an average of $82.05 per ton, the value
varying from $30 to $100 per ton.

There is given in the following tables the value of the grindstones
and pulpstones produced in the United States during 1903 and 1902,
by States: : '

Value of grindstones and pulpstones produced in the Uniled States during 1903, by Slates.

State, 1908,
(i1 R o R R e e e LS S S S A R D e | 5646, 776
Went Virpmin, Missondl and MomBin . .. . cvsiyesncmssamnsrons pazmnrsrsmassnssbnne s s 4,120

Tota.ll 721,446

S . |
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Value of grindstones and pulpstones produced in the United States during 1902, by States.

State. 1902,

T e e e e e B e et SRS R B e S T ST Rt s U
Michigan, Montana, and Wyoming.............. R e e e i e N 84, (72
R S R T PR S R R S P S R e 22,847

aThe greater part of the value of this produetion was from Michigan.

As is seen from these tables, there was an increase of $86,364 in the
value of the Ohio production in 1903 over that of 1902, while there
was a large falling off in the value of the West Virginia production.
The production for Michigan was about the same in both 1902 and
1903. Wyoming, which had a small production in 1902, did not report
any in 1903, while Missouri was added to the list of producers in 1903,
making the number of States producing grindstones in 1903 the same
as in 1902, There was a total of 21 producers of grindstones in 1903,
of whom 14 were in Ohio, 4 in Michigan, and 1 each in Missouri, Mon-
tana, and West Virginia.

The following table shows the value of the production of grindstones
and pulpstones from 1880 to 1903, inclusive. This table illustrates
very clearly the depression and revival of this industry, and therefore
of the manufacturing industries of the country, during and since the
financial depression of 1893 and the years immediately following.

Value of grindstones produced in the United States, 1880-1903.

Year. Value, Year. Value.

Tt e B T, g00: 00011 T8 - sr ven aen]
L et N LA & S e e e T 293 214
R e e L BTG e o s v 205, 768
B i st DIBOOO RO o i i e s 368, 058
L e e s Ty AT SRR ST i B kT S N s R SO WL
[T e T SRR SR VLY 2R S e e
FETIEL o e L SN R | S T I SRy St S R OGee] (N7 T
R e ot ABNBRT IO L i e e e 006
RO e N e e e ey e E T e e e SR R
T A e o el SR R o b ) i 1 T O R S L 721,446

IMPORTS. .

The grindstones that are imported into the United States are prin-
cipally pulpstones and grindstones for use in the glass and the optical
trades. These are obtained from Newcastle-upon-Tyne, England, and
from Wales, Scotland, and Bavaria; and in 1903 their value amounted
to $85,705, as compared with £76,906, the value of those imported in






ABRASIVE MATERIALS. 999

CANADIAN PRODUCTION.

The production of grindstones in Canada has not yet become very
large, and in 1903 there were produced only 5,538 tons in quantity,
valued at $48,302, or $8.72 per ton. This value per ton is somewhat
lower than the average price of §11 per ton received for the United
States production,

BUHRSTONES AND MILLSTONES.
PRODUCTION.

The value of the production of buhrstones in 1903 was $52,552, a
decrease of $7,256 as compared with $59,808, the value of the produc-
tion in 1902. For the last three years the value of the production
has been over 50,000, and it is very probable that the production will
continue for some time to come to increase gradually in value. From
1880 to 1887 the value of the production ranged between $100,000 and
$200,000, but from 1887 to 1894 there was a large decrease, from
$100,000 to $13,887, due to the introduction of the roller-mill process
in grinding wheat, which superseded the use of buhrstones, except in
a few local areas. Since 1894, however, there has been a gradual
increase in the production on account of the use of these stones for
grinding the coarser cereals, mineral paint ores, fertilizers, cement
rock, barytes, quartz, and other minerals. For these uses the demand
is increasing each year.

There were 5 States from which the production of 1903 was obtained,
with a total of 26 producers, as follows: New York, 17; Pennsylvania
and Virginia, 3 each; North Carolina, 2, and Vermont, 1. These were
the same States from which the production of 1902 was obtained. The
following table gives the value of the production in 1902 and 1903 by
States:

Value of buhrstones produced in the United States in 1902 and 1903, by States.

State, ‘ 1902, 1903,
b T T T B e T B SR e D e i v i Rl ) $39, 570 35,441
T T O e TR T U e L O b R G s IR 8 B T ET R R
North Carolina and Vermont.......... .. T g b o S0 o A S | 6,825 | B, 902
Ty R L e e T e e e e s e it e ! 1,978 1,807

T S o T TR e S T M s e T ‘ 59,552

As is shown by this table, the decrease in the value of the produc-
tion of buhrstones in 1903 as compared with 1902 is nearly uniformly
divided among all the States.
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The value of buhrstones produced in the United States since 1880
is given in the following table:

Velue of bulwstones produced in the United Slales, 1850-1903.

Year,

Year.

| Valae,
|

828417
18,039
13, 887
22 542
22, 567
25,082
25,084
28,115
32,858
57,179
50, 208
52,552

Value.
$200, 000
140, 000
| 200,000 || 1894....oonee.
| 150,000 | 1
140, 000
100, 000
140, 000
100, 000
G T B e A SR
35,1056
98,720
16, 587
IMPORTS.

There is considerable variation in the value of the imports of buhr-
stones into the United States, as is shown in the following table, which
gives the value of the buhrstones imported since 1868.

Value of buhlrstones and millstones imported into the Uniled Slales, 1568—1903.

Made Made
Year ending— Rough. |into mill- Total. Year ending— Rough, |intomill-] Total.
stones, | stones,
June 30— December 31—

L SO B . ) R §74, 20 MW it §29,273 Fi62 $29, 935

b R R 57,942 £2,419 60, 361 1887 . ieeoenn.o| 28 B8 191 24, 007

R s 58, 601 2,207 60, 898 1888............| B6,523 05 37,228
35, 406 3,698 30,104 1889. .. - 40, 432 452 40, 854
69, 062 5, 967 75,029 1890. .. Leea|  B2ED2 1,103 33,995
0, 463 8,115 68, 578 1891.. 23,997 42 24,039
36, 540 43,170 79,710 1892.. 83,607 529 34,186
48, 068 66,991 | 115,069 J e s 20,532 T 30, 261

5 R e 37,759 46, 328 84, 087

21 2 S 60, 857 23, 068 43,925

ST (RS 87,679 1,028 20, 607

F L R, 101,484 5,088 | 106,A/72

TBED i anainmneas| 120,441 4,641 | 125,072

1881 . cneanas| HOO,AIT 3,495 | 103,912

L R 103, 257 747 | 104,034

5o 73,413 272 73,685 1901...... .| 40,885 1, 802 42 187

SRS 45, 837 263 46,100 1902. .. sewas] 15,245 915 16,158

-7 R 35, 022 4565 35,477 1903. .- 21,160 5, 481 29,641

a Not separately classified.



