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608 MINERAL RESOURCES.

The following table gives the value of all the natural abrasive mate-
rials produced in the United States during the years 1903 to 1907
inclusive. The value of the production in 1907 showed a substantial
increase as compared with that of 1906. There was a decrease in the
value of millstones, oilstones and scythestones, and emery, but an
increase in the value of grindstones and Jc)ulpstones, abrasive quartz
and feldspar, garnet, infusorial earth and tripoli, and pumice. The
most apparent reasons for the decrease in the value of millstones are
competition and the introduction of modern machinery in grinding.
In the case of emery care has been taken that the values assigned
have been those of 1%;3 crude material on board cars at the point of
shipment, for only in this way is it possible to assign a uniform value
per ton. This, moreover, explains in part why the value of the mate-
rial is so much less than it has been in preceding years, another reason
being the nonproduction of corundum, which in previous years has
been combined with emery.

Valwe of natwral abrasives produced in the United States, 1903—1907.

. — e
Kind of abrasive. ’ 1903. 1904, 1905. 1906, 1907,
Oilstones and scythestones. .............. ! $366, 857 8188, 985 §244, $268, 070 8264, 188
Grindstones and pulpstones.......... — 721,446 881, 827 m-,m ?1‘4:% 806, 022
Buhrstones and millstones . | 52,552 37,338 37,974 48, 500 31,741
PRICE. S oo dponwnnamens 2, UG5 5, 421 5, 540 16, 750 33,818
Infuserial earth and tripo 1 76,273 44,1 G4, 637 72,108 104,
Abrasive qUATEZ. ... vanven-- S EalE Tty 908 a 74, 850 a8 118 a121,671 a 126,582
L by e e o L M T e T e e 132, 500 117, 581 148, 095 157, 000 211, 686
Corundum and emeTF. ..cueeeeiiaaieinen | 64,102 57,2356 61,464 44,310 12,294
Tatal.-...........---...---_..‘..,-.\ 1,493,308 | 1,407,101 | 1,427,980 | 1,473,393 1,680, 737

2 -.:‘*m ding ie!‘.dspalj_?a_qd for abrasive purposes.
Natural abrasives were produced in 23 States in 1907, as Mmﬁ smpared
with 25 States in 1906. ':F!m list of States follows, wgétherwz the
material produced by each:

List of States prodieing abrasives in 1907.

AnREanNsis: Oilstones. NEBRASKA: Pumice.
Co ' :xwa% & fnfusovial e HiMbRmEs: oy theat

NNECTICUT: 2, T, an EW HAMPSHIRE: ones.

earth. NEw Yory: Garnet, Efusorial earth, millstones,
Trrwois: Tripoli. and emery.
INpraNa: Oilstones. NorTa CaroLINA: Garnet and millstones.
Kexrucky: Infusorial earth. Omro: Grindstones, pulpstones, oilstones, and

MARYLAND: Quartz and infusorial earth. seythestones.
MassAcHUSETTS: Quartz, infusorial earth, and PENNSYLVANIA: Quartz, garnet, and millstonea.

emery. VERMONT: Scythestones
MicHIGAN: Grindstones and seythestones. VIrGINTA: Millstones.
MmynesoTA: Feldspar. WEST VIRGINIA: Grindstones.

Missourx: Tripoli and grindstones. WIscONSIN: Quartz.,

-MoNTANA: Grindstones.

Under the head of artificial abrasives are included alundum, car-
borundum, and crushed steel. The production of these substances in
the last four years is given in the following table:

Production and value of artificial abrasives in the Uniled States, 1904—1907.

uanti uantity,
Eeab: iqnpoun s’. Valua, Zear. l%pmmx. Valus.
T, st S 11,870,380 | $830,926 || 1906_ _....._........._..._..| 11,774,800 | 777,081
AR S 9,820,000 | 701,400 || 1907.. . ... .. il..ioi.ii. 14,632, 000 | 1,027,246
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CORUNDUM AND EMERY.

With the exception of the diamond, emery and corundum are the
best natural abrasives known. Corundum is pure aluminum oxide
with a hardness of 9 in Moh’s scale, namely, next to that of the dia-
mond. So far as composition goes, emery may be considered a mix-
ture of corundum with more or less magnetite or hematite. The
material feels and looks much like a black, fine-grained iron ore,
which it was long considered to be. There is almost every gradation
from the evenly fine-grained emery to the kind in which corundum
is present in distinet crystals, as is frequently the case with the
Peekskill emery ore.

Peeleskill emery ore.—The deposits of emery near Peekskill, West-
chester County, N. Y., are located about 4 miles southeast of the
town and a few miles east of the Hudson River. It is reported that
the deposits were first exploited for iron ore. The emery occurs in a
series of igneous rocks intruded into metamorphic sedimentary
rocks. To these intrusions the name Cortlandt series has been
applied. This series includes rocks belonging mainly to the norite,
diorite, and peridotite classes. The emery deposits, according to
G. H. Williams,* are aim;)l segregations of the basic oxides in the
norite, the components of the latter rock occurring in even the purest
emery ore. A study of the thin section of the material from these
deposits has revealed the presence of hercfmite (iron spinel), magne-
tite, garnet, and corundum, some of the latter b i_n%[pale blue and
perfectly transparent. Of these minerals, H. C. Magnus?® states
that hereynite forms, in some cases, nearly 100 per cent of the mate-
rial, and in others corundum makes up more than 50 per cent of it.
Hercynite is inferior in hardness to corundum, being 8 in the scale of
hardness, while corundum is 9. This softness, however, is in part
compensated by a readier cleavage, which causes hercynite to present
fresh, sharp cutting edges.

The deposits of emery vary considerably in size. They are all
worked by open cuts which vary in width and depth with the size of
the ore body. The ore is blasted out by light charges of explosives,
and is broken up and roughly cobbed before shipment to the mill.
The subsequent mill treatment consists in eleansing and grading the
rough cobbed material for use in the form of emery powder, emery

aper and cloth, and emery wheels. It has been claimed that the
%’estchester material is very serviceable when made into wheels
with a vitreous bond, but in general the selection of a bond depends
upon the work to be accomplished, and the work to be accomplished
ould always be stated when ordering the wheel.

In 1907 the output of emery in the United States came from but
two localities, Chester, Mass., and near Peekskill, N. Y. At Chester
but one firm has been active, the Ashland Emery and Corundum
Company; in New York four firms have either mined or shipped
emery. The only change noted in the industry at Peekskiﬂp as
been the taking over by the Keystone Emery Mills, of Frankford, Pa.,
of the properties of the late H. M. Quinn.

o Am. Jour. Sci.. 3 ser., vol. 33, 1887, pp. 33 et seq. g
& Twenty-third Rept. State Geologist, N. Y. State Mus., 1903, pp. 163-172.
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ﬁor thﬂ year 1907. pmdue:tmn of emery in
in 1907 amounted to 1 069 short tons, valued at
pa.red with the productlon of 1906, the quantity of
less, and the value shows a gres.t decrease. The
Eﬁr'lgﬂg is based cm the rough material as it comes from
t the pmnt shipment. All the emery mined at
emts for grinding and for manufacture
&fﬁe‘rw‘ ,of course, its value is greatly in

e gives the mm juantity and value of the corundum
in the Unit St&ﬁea since 1881, the figures for

er, mpmmntmg the value of emery alone:
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618 MINERAL RESOURCES.

Newland,® the Ea.rnet is usually associated with amphibolite, which
occurs in lens-shaped bodies in a country rock of acid gneiss. The
amﬁshibolite has been metamorphosed, as is usual with garnet-beari
rocks, The mineral occurs in crysta]:s ranging from an inch u wacrﬁ
in diameter, and the larger crystals have been so strained and shat-
tered by compression that they readily crumble into small fragments.

In working the deposits the country rock is broken down by the
ordinary quarry methods of picking or blasting. The rock is then
crushed sufficiently fine to release the garnets, and the product is
washed. The garnet is recovered either by hand sorting or by
mechanical means. Some difficulty has in the past been encountered
in separating the garnet from the accompanying hornblende, but
the North River Garnet Company has solvecf) the difficulty by employ-
ing crushers and then concentrating on a special type of jigs.

he output is used in the shoe and wood-working industries, and
sold in the form of garnet paper. The mineral does not possess any
distinct mineral cleavage, but there is a rather distinet parti
parallel to the dodecahedral faces which is usually well develope
m the Adirondack mineral. This insures a smooth surface for
attachment to the cloth or paper and at the same time leaves a sharp
cutti ed%e The resultant efficiency is said to be much greater
than“:;%.at of ordinary sandpaper. :

The output of the region, as already mentioned, comes from Essex
and Warren counties. The North River Garnet Company has a
mine at Thirteenth TLake, Warren County, so situated that it is
practicable to work it throughout the year; but at other points, as
at Gore Mountain and Garnet Peak, where the garnet is obtained
by open-cut work and hand sorting, winter work is not practicable.

In 1905 exploratory work was done on a type of deposits some-
what different from those deseribed. The locality is on the east
slope of Mount Bigelow 5% miles south of Keeseville, near Lake
Champlain. Newland has described the country rock as follows:?

The country rock is anorthosite, a part of the great mass of that rock which is exposed
in the cen Adirondacks. It ismade up of granular feldspar with a litile pyroxene,
biotite,and garnet, and hasa more or less laminated appearance. In the vicinity of the
. Toon: oo not S Bl Tt e b irrecalar e

@ e, y b

ghaped bomaf massive cter that are apparently in direct contact with the
anorthosite. Except for admixture with small greenish erystals of pyroxene, the gar-
net is quite pure. At one locality there is an almost continuous series of out
extending north and south for a distance of 400 feet. The greatest thickness shown is
about 40 feet. The garnet usually has a finely granular texture and readily erumbles
under slight pressure, but oceasionally it is platy and breaks with a smooth surface.
Its origin is probably to be explained by alteration similar to that which has given rise
to the amphibolite bands which have been caught up during the intrusion of the anor-
thosite or have been folded into the latter ali!lﬁ metamorphosed. Impure limestone
would afford the necessary constituents for its formation.

During 1906 the property was under development, and the first
reports of production from this area were received from Messrs. E.
Sc%a.af—Ragehnan and George W. Smith, and are contained in the
figures for 1907. The garnet from this locality is known to the trade
as ‘‘massive garnet,”” and the product is of exceptional purity.

North  Carolina-Pennsylvania.—The uction of garnet from
North Carolina in 1907, reported to the Survey, came from Marshall,

a The mining and qua industry of New York State: N. Y. State Mus. Bull. 102, 1 . 71,
& The mining and ‘&w’g industry of New York State: N. Y. State Mus. Bull. 102’. 1%’,%. 72.
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NOTES ON DEPOSITS OF INFUSORIAL EARTH.

Infusorial earth in 1907 was mined for market in the following
States: California, Connecticut, Kentucl?, Maryland, Massachusetts,
Nevada, and New York. California led in production, that of the
other States combined being a relatively small part of the whole.

Diatomaceous or infusorial earth resembles chalk or clay in its
physical properties, but can be distinguished at once from the former
sug;tance by the fact that it does not effervesce when treated with
acids. It is generally white or graﬂ in color, but may be brown or
even black w%.len mixed with much organic matter. Owing to its
porosity it has great absorptive powers. Chemieally, it is a variety

of ](:)lpal.

eretofore the principal uses of infusorial earth have been largely
for abrasive purposes, in the form of polishing powders, scourin
soaps, etc., but of late its uses have been considerably extended.
Owing to its porous nature it has been used in the manufacture of
dynamite, as a holder of nitroglycerine. This same porous structure
renders it a nonconductor of heat, which property, in connection with
its lightness in weight, has extended its use as a packing material in
safes, steam pipes, and boilers, and as a fireproof builcﬁng material
in general. The California product, uccordin% to Arnold and Ander-
son,® may be cut into any shape desired, and, like the Missouri tripoli,
may be used as a filter stone. The material is quarried for buildin:
stone in southern California, for which purpose it seems to be we
adapted, especially in that region of earth tremors, owing to its elas-
ticity and because the minimum amount of damage is likely to result
from the falling of so light a material.

California.—In California important deposits of infusorial earth
are found in Los Angeles, Monterey, Orange, San Luis Obispo, Shasta,
and Santa Barbara ecounties, and deposits are reported from San
Benito, San Bernardino, and Tehama counties. The material occur-

ing at Lompoc, in northern Santa Barbara County, is considered by
Aubury ® the best yet found in the State. The greater part of the
diatomaceous earth in this region occurs in the Monterey (middle
Miocene) and in the lower part of the Fernando (upper Miocene)
formations, and deposits are described by Arnold and derson ¢ in
the hill south of Santa Ynez River, in the Burton mesa, in the hills
between Santa Ynez and Los Alamos valleys, in the vicinity of Santa
Ynez and Casmalia, in the Santa Maria oil district, in the Canada del
Gata and Sisquoc areas, in the mountains northeast of the Santa
Maria Valley, and in the San Luis quadrangle.

Maryland.—Infusorial earth is found at the base of the Calvert
formation, and comprises beds which in Anne Arundel, Calvert, and
Charles counties attain a thickness of 30 to 40 feet. The only deposits
worked on a commercial scale during 1907 are located near Dunkirk,
Calvert County.

New York.—Infusorial earth occurs at several places in New
York, but of late ﬁeam the only deposits worked are those located
near Hinckley, erkimer County. Accordi to Newland,? a
bed from 2 to 30 feet thick forms the bottom]ﬁ White Lead Lake.

< Bull. U. 8. Geol, S8urvey No, 315, 1907, p. 446.

b Bull. Cal, State Min. Bur. No. 38, 1906. p. 203.

o Bull. U. B, Geol. Burvey No. 315 lﬁm‘hpp. 440445,

4 The mining and quarry industry of New York State: N. Y. State Mus. Bull. No. 102, 1006, p. 68
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thorough drying the material is erushed, ground, and bolted. Two
grades are marketed, depending on the degree of fineness; the
grade known as O. G. (once ground) will pass through a 60-mesh
sieve, and that known as D. G. (double ground) will pass through a
140-mesh sieve. Three colors of the tripoli flour are made—white
cream, and rose. The material is sacked or barreled and shippe(i
like ordinary flour. This fine material is used almost entirely as an
abrasive, "

IMPORTS.

There is an importation of infusorial earth and tripoli into the
United States each year which is not separately recorded by the
Department of Commerce and Labor, but which is included with
rotten stone used for similar purposes. The value of the imports
of rotten stone and tripoli for the past five years has been as follows:
1903, $34,977; 1904, $23,022; 1905, $18,986; 1906, $25,990; 1907
$27,121. No record is kept of the number of tons of this material
imported.

CANADIAN PRODUCTION.

The Canadian production during 1907 was 30 short tons of tripoli,
valued at $225.

PUMICE.

PRODUCTION.

The pumice produced in the United States in 1907 amounted to
8,112 short tons, valued at $33,818. This was a decrease of 4,088 tons
from the production of 1906, but there was a large increase in value,
due in part to increased cost of handling the material at the mines
and of getting it into cars. The production of pumice in the United
States Eurmg the last five years is given in the following table:

Production of pumice in the Uniled States, 1903—1907, in short tons.

Quan- | ware. | Pries
Year. ditg | Vs |pa‘rt.on.
o U e e R B G e 885 82,665 £3.01
WO e e T e 1,530 | 5,421 3.54
08 L ] LB e KR 3.02
DS s £ o R £ T e 12,200 | 16,750 1.87
SR L e s e e bt e e e 8112 | 33,818 417
IMPORTS.

The value of imports of pumice into the United States in 1907
amounted to $85,647. This is $26,048 less than the wvalue of the
imports into the country in 1906. The figures for the last five
years are given in the following table:

Value of pumice imported into the United States, 1903-1907.

1908 - o cun i b e $53,020 |- 1008 = o ot sussaaae o $111, 695
1004 .o Ve e e 85, 647
OO oo S 77, 489
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scope the particles of the material are decidedly angular and fairl

iform in size. The material is very similar to the volcanic as
described by Merrill # from Montana and Idaho. The bed morth of
Animas City Mountain has been prospected, as has also the bed on
Florida Mesa. ;

Some of the possible uses of the material are in semifused filling
brick and in fireproofing and mineral wool for packing as a non-
conductor of heat and sound. In its natural condition it may also
be used in refrigerating plants, in the manufacture of puzzolan
cements, and in some of the cheaper varieties of glassware.

ARTIFICIAT: ABRASIVES.
Under the head of artificial abrasives are included carborundum,
crushed steel, and alundum. The total production of these sub-
stances, by years, since 1904 is given in the following table:

Production of artificial abrasives in the United States, in pounds, 1904-1907.

Year. Quantity | Value.

T004. it e e s T ey s AR = s A s At | 5530,026
T N A R s e e s T T S L T, 701, 400
T, - cihoii e e e e e A e DG A T Y
T iR e e s e s s e B e S 14,032,000 | 1,027,246

The production in the year 1907 was greater than that of any year
of Whic%l the Survey has record, exceeding that of 1906 by 2,857,700
pounds in quantity and by $250,165 in value.

In previous reports it has been the custom to give, in addition to
the total production and value of artificial abrasives, the quantity
and value of each of the several commodities listed above. As
single firms are engaged in making each class of artificial abrasives,
the practice obtaining heretofore will be discontinued.

CARBORUNDUM.

Carborundum is manufactured by a single firm in the United
States, the Carborundum Company of Niagara Falls, N. Y. The
foreiign demand for this abrasive has increased so rapidly within the
last few years that the company has constructed a plant at Dissel-
dorf, Germany, for the manufacture of carborundum wheels and
abrasive articles. The factory began operations in February, 1907.

Carborundum is manufactured by fusing in the intense heat of
the electric furnace a mixture of granulated coke, very pure glass
sand, and sawdust. The two materials first mentioneg are the

: g(])]'est obtainable. The coke represents the carbonaceous residue

m the distillation of petroleum; the sand used is the purest glass
sand. The sawdust is added entirely for mechanicaf purposes,
namely, to make the mixture porous and thus to avoid explosions
of the carbon monoxide produced during the course of the reaction.
The fundamental reaction takes place between the sand (silica) and
the coke (carbon), resulting in the production of a carbide of silicon,
or carborundum. The details of tl?e furnace construction and oper-

@ Am. Jour. Bei., 31 ser., vol. 32, 1886, pp. 199 ef seg.
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avion have been described by F. A. J. Fitzgerald,* and will not be
- considered here.
- The latest developments in the indus have been summarized
B ragk?;lﬂy by F. J. Tone,? from which article the following notes are
A5 taken.
e Carborundum has been used for some time in the plate glass and
- granite industries. The recent extension of its use to the marble
- mdustry follows as a natural course. A complete line of machinery
- has been developed for the various operations involved in preparing
: marble for market, and in this industry the use of carborundum is
*  rapidly dis ing with the old style machine tools and with skilled
B laﬁtl'.-r. C&rﬁ:run%um is being introduced into the wood-working and
paper industries, and also into the hat trade. Other applications of

the material are in nonslipgmﬁhstair treads, carriage treads, mon-
in

§ ; i ¢ horseshoes, and also in the construction of cement pavements
T 2 ALUNDUM.
e The abrasive known as alundum is manufactured by the Norton

-

<2 Company at ngm Falls from the mineral bauxite. The crude

- bauxite 1s first caleined to drive off combined water. This is accom-

' lished in a rotag_calciner 60 feet long, heated by two gas producers.
i

"' he machine at Niagara Falls is continuously acting and will calcine
= 40 tons of bauxite per day.
=4 The ore after calcination is ready for the electric furnaces. These

are conically shaped pots which stand on cars and are heated by
vertical electrodes, which are gradually raised as the molten bauxite
fills the furnace. In the furnace room 2,000 E. H. P. are used. It
is said that the temperature attained in the furnaces ranges from 5,000
to 6,000 degrees Fahrenheit. The dimensions of the furnaces are
caleulated so that the fusion shall not extend to the water-cooled
shell. During the fusion iron is reduced from the bauxite as a result
of the reducing action of the electrodes. This iron, containing 5 to
12 per cent silicon, is sold to the steel makers. These masses, which

are called pigs, each contain about three tons of abrasive material
After the completion of the fusion, the furnace is taken to a position
- under an electric crane which removes the solidified mass and places
it on the cooling floor until it is cool enough to handle. The mass is
then broken up and fed to a crusher, after which the alundum passes
through a reel which removes all the fine dust, which is re-fused. The
- product which has gone over the reel is passed over a sorting belt,
- where the material not up to the standard is picked out. The result-
ing product in fragments about the size of a man’s fist is then loaded
on cars and sent to the company’s plant at Worcester, Mass., where
- it is subjected to the various operations necessary for use in the

- alundum wheels.

B One of the recent applications of alundum is as a refractory mate-
- rial. The substance melts at 2,300° C., and has a very low coeflicient
- of expansion, if it has any at all. It is, moreover, very inert chemic-
- ally, and tests made in the basic open-hearth furnaces show that it is
~ not s})preeia.bly affected b s]aﬁs in these processes. A lining of a
- Deyville furnace does not show deterioration after repeated burns at

- a Eleetro-chem. and Metallurg. Industry, February, 1906,
e £ $EC b Mineral Industry for 1906, vol. 15, 1907, pp. 95-99.
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