GEGLOGICAL REPORT.

During the present year, 1875, Prof. John Collett has
made a survey of Vanderburg, Owen and Montgomery
counties. e has, also, visited a portion of Clay and
Putnam counties, where, especially in the former, new
and valuable mining industries have sprung up since the
publication of the first report. Prof. W. W. Borden has
made a survey of Jennings and Ripley counties,

Dr. G. M. Levette, assisted by Mr. Caleb Cooke, of the
Peabody Academy of Science, Salem, Mass., made surveys
of a number of lakes situated in-the counties of Fulton,
Laporte, Kosciusko, Noble and Steuben. This survey
embraced a study of the character of the strata and deposits
surrounding the lakes, the depth of water and its temperature
at different depths, collections of the fishes and mollusks,
and samples of the dredgings of ooze or mud, from the
deepest water, for microscopic examination.
- The very large and interesting collection of fishes made

by this survey, among which it is believed a number of new
species will be found, has been placed in the hands of Prof,
F. W. Putnam, of Peabody Academy, Salem, Mass., for the
purpose of having them described and properly named. It
is feared, however, that owing to unforseen business rela-
tions, Prof. Putnam will not be able to furnish his report
on them in time for publication in this volume.

Dr. Moses N. Elrod, of Orleans, and Dr. E. S. McIntire,
of Mitchell, Ind., have jointly furnished a report on Orange
county. Dr. J. Schneck, of Mt. Carmel, Ill., has very
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obligingly furnished a catalogue of the flora and sylvia of
the Wabash valley below the mouth of White river.
~ 'This report is accompanied with highly valuable notes
which give among other things, the measurements made of
the diameter and hight attained by many of the noble forest
trees of that fertile region. The sections furnished by
Elrod and Mclntire, of the rocks in Orange county, repre-
sent the St. Louis limestone as the lowest, and the millstone
grit as the highest paleozoic rocks in the county, and the
glacial drift as immediately succeeding the latter.

The millstone grit may be traced from Lawrence and
Martin counties into Orange county, and is everywhere rec-
‘ognized by being full of quartz pebbles. Though the
upper part is a massive conglomerate, the lower beds are
in thin layers and sometimes schistose or shaly. While it
generally rests upon the upper Chester Archimedes lime-
stone in Lawrence county, there is an intervening bed of
workable coal near Sboals, in Martin county ; also near
Bloomfield, in Greene county, and at many other localities
in this part of the coal field. In Spice Valley township,
Lawrence county, the Archimedes limestone has locally been
removed by chemical action, and its place is occupied by a
valuable bed of porcelain clay, “Indianaite’* and hydrated
brown-oxide of iron.

A marked variation in the thickness as well as in the
mineral character of the rocks representing a geological
epoch is not confined to the millstone grit series, but is to
be met with in all formations of sedimentary origin.

The millstone grit of Orange county possesses unusual
interest because it furnishes the whetstones and grindstones
that have a world-wide reputation under the name of
“ Hindostan ” or “ French Lick ” stones. They received
the name of Hindostan stones from the village of Hindo-
stan, which was situated on the bank of East White river,
twelve or fifteen miles west of the quarries, and thus
became the port from which the stones were shipped down

#*3¢e degeription in Geol. Rep. for 1874, p. 15.
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the river to market.  But this village, which was once the
county seat of Martin county, has long since been deserted
and only one log cabin remained to mark its site when I
visited the spot in 1870, and the Hindostan stones, though
still retaining the name, find their way to the markets of -
the world through other channels of trade. It may seem
strange, but experience bas proved that for sharpening
special kinds of mechanical tools the whetstones from
Orange county are superior to any other known grits, and
they are largely shipped to England. It is not from
their commercial importance alone that these grit beds are
of special interest to the geologist, but they are abundantly
filled with the fossil remains .of a magnificent flora. Dr.
Elrod has made a fine collection of these plants and they
have been identified by Prof. Leo Lesquereux as represent-
atives of the carboniferous flora and he gives the names as
follows :

Sphenopteris latifolia, Brg’t.

Sphenopteris tridactylites, Brg’t.

Neuropteris Smithii, Lesq.

. Neuropteris Elrodi, sp. nov., closely allied to the former.

Lepidodendron obovatum, Sternb,

Lepidodendron Valtheimianum, Sternb.

Lepidodendron dichotomum, Sternb.

Lepidophlorus, new species?

I enclosed the following section made by Elrod and
Melntire to Prof. Lesquereux and he assures me that I
have correctly designated the whetstone beds” &s belonging
to the Conglomerate or Millstone grit.

Section at Dishman’s quarry.

ft. in.

Conglomerate with pebbles..cec.veeer rasressesannas sresseanases 45,00

SiliCE0US IO OO rreerrer svorre soransnss srsavenes vanase snoves seassunsn 5.00
Massive sandstone, buff, fine grained, filled with Stig-
maria roots which render it unfit for whetstones

OF OfhEr TSEB...eee cerenenns svenss srsens susscoves sonen soen tussvenen 20.00

Shaley sandstone, bluish €0loT..ccew suviei-e srrvenre secreenee 4.00

Whetstone in 2} feet layers with shale between, filled
with ferns, 1ep1dodendrons, ete,, 15 feet of good
gritisieenee S S e oneres 20.00
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ft. in. -
Black bituminous shale...c.w s s sercsens o4
Coal, good quality........ weeveesss ensen srerer srsvasses sasns sovsassas <10
Under clay.... esesnes sevsnrere se
8haly sandstone eateressene sonsaeans srures enesns seares sense assssasss 300
" Massive sandstons, locally whlte, glass sand veee 35.00
‘Upper Chester hmestone Archimedes Wortheni, Pentremites
robustug, P. pyriformis, Athyris subtilita and Bryozoans.. 3.00
Covered and massive sandstone, grindstone grit, Stig-
marta, Lepidodendrons, Sigiliaria, but no ferns have

yet been found .cicie ernes vervrrrrncreresieennes RN . 70.00
Chester limestone (middle member) same fossils as
ADOVE. (vt contanne corvas seersnoss vencas 12.00

Sandstone alternatmg thh shale, locally good flagging,
stigmaria and sigillarie, middle contains coal 4

inches........ oerersnee bies ruanes senss ssunes Seenaees revaves veeee 26.00
Lower Chegter limestone, lithographic, same fossils as

ADOVE wivveines vevene vrennsven onsavnes savese seraennes 00 to 90.00
8t. Louis hmestone, chert w1th luhostrotmn o vreees ernesnene 2,00
Magnesian limestone, fire.stone, lower part coneretion-

ary and filled with same fossils as above ... e 50.00
Argillaceous 1imestone ........ueiicere wrsese cerrer sonvenans seenne 40.00
Bituminous oil limestone, coal 2 in..cuieeves sensve vivrervenen. 10.00

435.8

This section, with the exception of the lower part, is seen
at F. E. Dishman’s quarry, 8. 24, T. 3N,, R. 1 W. '

The coal, 10 inches thick, is seen in many places in the
western part of Orange county as well as in the southeastern
part of Martin county, and I believe it to be the equivalent
of the sub-conglomerate coal near Shoals in the latter
county.

Singe it has been assumed by western geologists that the
upper Archimedes limestone marks the upper limits of the
Chester group, we have in this formation a good guide for
establishing the horizon between the upper and lower car-
boniferous epochs. While the stems and trunks of
Lepidodendron, Sigillaria and Stigmaria are found abundant
in the Chester sandstone iramediately under the upper lime-
stone, they have thus far fornished no remains of filices.

The above reports will be found in their proper places.

In addition to the general management of the survey and
increasing duties of the office, I have been able to make a
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survey of Vigo and Huntington counties. In the office
and laboratory work I have been assisted by Dr. G. M.
Levette, and a large number of analyses of coals, limestone,
iron ores, hydraulic cements and mineral waters have been
made.

ANALYSES OF COALS.

Notwithstanding the attention which chemists have given
to the analysis of mineral coals, it appears that there is yet
much to learn in regard to the nature of the substances
formed by its elementary constitnents and to .the changes
which these substances underge when under the influence
of heat and pressure, or the atmosphere at common tempera-
tures. Without discussing in this place the relative merits
of proximate and elementary analyses for determining the
industrial value of coal, I will proceed to recount the
nature of the 1nvest1gat10ns which have been made in the
laboratory during the year for ascertaining the character
and calorific intensity of the Indiana coals.

There are almost endless varieties of mineral coals. They
differ from one another, not only physically, but in their
manper of burning, in the molecular arrangement of their
elementary constituents, and in their heat-producing pow-
ers. They differ in every coal basin, and in parts of the
same field and same seam. We may eclassify them into
anthracite and bituminous coals, and a few other well
marked types, yet there are shades of difference which
gradually blend them together, so that, as a general rule,
the coals at each mine will require a specific study, for they
have a distinct industrial value. Coal I, which is usually
a non-caking or block coal in the eastern part of the Indi-
ana coal basin, passes into a caking coal a few miles west
of Brazil, in Clay county; to the south, at Cannelsburg,
Daviess county, the upper part of a correlated seam has
four feet of dull-black, close-textured, ringing cannel coal,
which gives 5.2 cubic feet of 23 candle gas to the pound.
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The cannel coal is firmly united at the base to two feet of
glistening, jet-black, caking coal.

Fossil fuel is usually classified as Aunthracite, Bitumin-
ous, Lignite or Brown Coal, and Peat. Anthracite is a
hard coal, black, sub-metallic, sometimes iridescent (pea-
cock colors), and brilliant, fracture usually conchoidal. It
yields 85 per cent. of fixed carbon, and after drying, from
3 to 6 per cent. of volatile matter, burns with feeble flame
of pale color, Anthracite graduates into bituminous coal,
consequently we have semi-anthracite and. semi-bituminous,
as the fixed carbon approximates nearest to one or the
other. Anthracite is not found in the coal measures west
of the Appalachians. In 1864 Prof. Richard Owen and
myself examined a seam, from four and a half to five feet
thick, of good anthracite, iu the Placer Mountains, twenty-
seven miles south of Santa Fee, in New Mexico, It was
overlaid by a mass of porphyry, and is probably of cretace-
ous age. For the sake of comparison, I subjoin the proxi-
mate analysis whieh I made of this coal:

CaYDON ceversene seonenses sovrssses seseossesasnsnvans sesenssss 87.00 per cent.
AN, T euiis consnnres seestors sovass severs ssrenssns senans 5.00 i
GHBB1enss cevserrsns sessns sososssan seaser sonses sessavese sosoaras : 4.50 i
TWALET . cevaee sornssere ssreasass senees sovass saaven ssuensusose 3.50 ¢

In the Jennie Lind Prairie, near Fort Smith, Arkansas,
there is a seam, four to five feet thick, of semi-anthracite
coal, which belongs to the lower part of the coal measures.
It is covered by a few feet of shale and soil, and has to be
worked by stripping. A prox1mate analysis of the top and

bottom gave:
Top. Bottom.

Fixed carbonua e corensceeiin vecossrenssves o nenies 82.25 84.10
Volatile mMAatter. i coeiee sorereet sneene crnonisovens 12.85 10.70
Agh, light Drown. i vecissnevinnc i vonens 400 1.40
WV ALCT vaseenss cocene sornen sevsasass sesesanse sovscnas sennen 1.40 3.80

Closely allied to anthracite is a native coke, found near
Richmond, Va.; it is more compact than artificial coke,
but contains some bitumen.

All the "coals of the Indiana field belong fo the class
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known as bituminous. The principal varieties may be
designated as follows:

Caking coal, long flame, gas and smith coal, fat coal.

Semi-caking coal, long flame.

Block coal, non-caking coal, long flame, dry burning
coal, furnace coal.

Semi-block coal, long flame.

Cannel coal, long bright flame, dry burning, gas coal,

Lignite, or brown coal, is not found in Indiana. It differs
from the bituminous coals in containing a large per cent. of
hygrometric water and oxygen. It burns with considerable
flame, without melting or changing form.

Peat is a fossil fuel which is forming, even at the present
time, and furnishes striking evidence of the mode of origin
of the older beds of coal. It is found in many of the coun-
ties in the north part of the State, and will eventually prove
of great commercial value to the people of that region,
though the present low price of coal, and its great abund-
ance, has thus far caused it to be neglected as fuel. At
some of the railway crossings of the Kankakee marsh, peat
beds have been probed to the depth of 50 feet.

The following constitute the most marked varieties of
bituminous coal :

Cuking coal; non-caking or block coal; semi-caking, or
semi-block coal; and cannel coal.

The seams of caking coal in Indiana are, locally, not less
than fifteen in number, and they vary from a few inches to
seven-and eight feet in thickness. There are as many as
three seams, found over a great portion of the field, that
have a united thicknesss of 15 to 20 feet.

Caking coal varies in color, being black, brownish-black,
brilliant-black, and iridescent, (peacock coal). . Its fracture
is cubical, conchoidal, splinty and obsolete laminz often
appear in its structure.

Most of the bituminous coals of America, England, France
and Germany are of this variety. They soften and become
pasty, or semi-viscid in the fire at a moderate temperature,
and give off a large amount of inflammable gas. When,
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by the prolonged action of hea, all the volatile matter
has been driven off, there will remain a grayish black
cellular mass called coke. The amount of coke left, or
carbon .not volatile, varies from 45 to 80 per cent. On
account of its melting and running into a mass under the
influence of fire, this kind of coal can not be used in its
natural state to smelt iron ores, as it would form into a cake
and stop the passage of the blast, but when previously
charred or converted into coke, the latter constitutes one of
the best fuels for the reduction of ores known to the world.
The manufacture of coke; however, requires an additional
expenditure of labor and involves a loss of at least ome-
third of the productive heat of the coal.

Block Coal.—In these coals the volatile matter holds
about the same relation to the fixed carbon as in the caking
coals, but its quality is such that the usual beat produced
by burning is not sufficient to render the coal viscid or pro-
duce caking, and when the volatile matter is expelled there
remains a charred mass of hard, close-textured coke that
resembles the original coal in shape and structure; in other
words, the coke does not swell and puff up, but retains the
laminated structure of the coal. The block coal of Indiana
is, therefore, a non-caking, bituminous coal. It has a lam-
inated structure, and contains between the lamine a soft
black substance, that in its fibrous-like structure greatly
resembles charcoal. Its composition by proximate analysis
is

Carbon..u. crereees soenssnsn ceserease snenseenns prrar sessen 63.00 per cent.
GRS . vvoveesss corers srosasse sesses srenss sssssonsn casuss srsenn $2.50 per cent.
Ash, WHIte. vivveuet coorornes teceee voessraes sorrenras suesee 1.00 per cent.
Water veee s lev sheasenes sennnesss carers vesnes sioee on 0.50 DPET CEDE.

Ap ultimate analysis of the same gave:

CArhOn cvuveee orsoees sovessens vacsss nerm rareess oo vensen sreserans sesest 8270
OXFEOIL e cvs svrers sraves sresss sorvasese sisassnns srvsasees sesnss srssvssas se .0881
HydrOZemn. covsvieee torees sorees vovsen sresnsane senvosasn spssvsnce sesvoasee 0477
Nitrogen ...cvee o easvees sreeas sroses sennseene sotsanns Ceeerssressens. see 0174
SUIPAUTL w14 voresseres cnssncsen sreese 5 ssnvos srrnnosss assacssse moesvases 0008

-V U RO N urrese vesse ees 0100
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Block coal may be readily split into sheets or thin slabs
in the direction of its bedding lines, but is very difficult to
break in the opposite direction. The color is dull-black en
the face and glistening or resinous black on the fractured
edges., The beds are crossed at right angles, or nearly so,
by lines of fracture that appear co-extensive with the field.
These fractures also extend from top to bottom of the seam
in such a manner that the coal may be readily taken out in
great blocks, which gives rise to its name, This severing
into blocks, the entire thickness of the seam, leaves the
face of the mine notched and not smooth as is usually the
case in mines of caking coal. The blocks are very compact
and will endure rough handling and stocking without suf-
fering material loss from abrasion. This, in a commercial
point of view, gives the block coal great value over and
above its other good qualities as a fuel for smelting iron
and generating steam.

Cannel coal differs from the other varieties of bituminous
coals in its physical appearance as well as in the man-
ner of its burning. It has a more homogeneous structure,
rings under the hammer, conchoidal fracture in every direc-
tion and does not crock and like the former coal, is usually
mined in large blocks. The cannel coal of Daviess county
is so hard and enduring that it has been used as a founda-
tion for the engine and mine houses.

Cannel coal kindles readily and burns with a long, bright
flame which illuminates the room and does not become
viseid. The name is derived from the corruption of the
word candle.

It is now unmiversally admitted by all well informed
people, that coal is derived from vegetable matter and is
the fossil remains of land and water plants such as trees,
reeds, ferns and mosses. The change from woody fibre to
stone coal having been breught about by chemical action, a
species of slow distillation, so to speak, whereby the
oxygen, hydrogen and a portion of the carbon of the wood
is eliminated in the form of water, carbonic acid and car-
buretted hydrogen. All the numerous varieties of fossil
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fuel including asphalts, petroleum, lignites and peat are
‘mainly, if not solely, due to the modifiéd conditions under

which this ehemical change takes place, such as presence of
water, greater or less pressure and heat.
On account of its homogeneous, compact structure some

-eminent geologists and fossil botanists have been led to con-

clude that cannel coal is formed from water plants which
have a céllular structure, and not from fibrous land plants,
While this theory may be true in some degree, it is not
sustained by all the facts that may be brought to bear on
the subject. The Breckenridge, Kentucky, Cannel coal,
which is extremely rich in carbon oils and of a remarkable
dense structure, appears to be made up entirely of Stigmaria
stems and leaves and Lepidodendron. One seldom splits a
block of this cannel coal without finding in it marks of
Stigmaria or Lepidodendron well defined by a coating of
pyrites. The wash-coal at the botiom of this seam con-
tains Lepidodendron, Calamites and Stigmaria. The roof
is formed of a heavy bed of black bituminous shale, con-
taining fragments of ferns and ILingula wmbonata. I

accompanied Prof. Leo Lesqueureux on a visit to the Breck-

inridge coal in 1857 and his observations on its flora are

given in 3d Vol. Ky. Rep., p. 532.

Here then we find one of the best oil producing cannel

" coals in the country, actually made up of the remains of air

breathing plants. But since the roof shales contain the
remains’ of marine brachiopods there is evidence that salt
water was close at hand and may have had something to do

‘in forming the character of the coal. Breckenridge cannel

coal, according to Dr. Peters’ analysis contains :

Moisture.....cooerorseesn iraes sestarens assse verassans Besantass bervssree 1.30
Volatile matter....c. cocvveers ceereenns sevetsie sarensseesnsres sesessees 54.40
Carbon ...ueee cene eeets seseeness ssresnes severe SAsbeseat snaten sreeE Suases 32.00
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The elementary analysis gave:

Carbon. weeieen vriins rroass srssnsene s reseases sesennnns ses o aerrsens 68.128
HYdYOZEN serversveenrs sncess sovoes seeres esssss ossasens sanaserar oo aee ~ 6.489
NILLOZEI 1revuives soeroreas soserraes sasresananes sovron nsass assses sosse 2.274
Oxygen and 1088...eeeeees veeerees sesse meenee sssnes sesnassne porees 5.833
Sulphur woeeses ceseesescecens Leesseses srrsssese ressrass snnens 2.476
Asheenes one oorue meseresss buses sasnes Seavan SeNYRSIN bResas sasnases e 14,800

The Daviess county, Indiana, cannel coal, as already
stated, is four feet thick and at the base is firmly cemented
to a bed of brilliant black ecaking coal totally unlike the
former in chemieal composition. No plants have yet been
seen associated with either part of the seams yet it is diffi-
cult to conceive that the vegetation should have suddenly
changed from land to aquatie plants. -

This is the most remarkable seam of coal of which I
have any knowledge, and whea taken in connection with
the Breckenridge coal, sets at defiance the theory that cannel
coal is due to a flora distinct from that which, in general,
furnished anthracite and bituminous coals,

The Indiana cannel, like the Breckenridge, is rich in -
carbon oils and gas. It cotains from 7 to 104 per cent. of
very white ash and is remarkably free from pyrites. The
quantity of ash greatly exceeds what we find in the caking
and block coals of Indiana, though less than is found im
the Breckenridge coal. In every case the ash is in excess
of what could be derived from any species of plants known
to botanists and in a great measure must have been fur-
nished by water, either turbid or holding in solution min-
neral matter. If by the latter, as I suspect, then its pres-
ence must have had a marked influence in determining the
character of the ¢hemical change from wood to coal. If
all cannel coals were alike leurdened with a large excess of
ash we might look to the mineral matter as a prime agent
in its production, but while most cannels are in this cate-
gory with regard to ash, there are some that contain very
little. It would appear, therefore, that, so far, scientists
have not been able to prove, in a satisfactory manner, that
different varieties of coal are in any manner due to distinet
species of plants,
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In the Geological Report of Indiana, 1873, the results
are given of experiments made, by Dr. Levette and myself,
to show the effect produced on the fixed carbon of coal
when charred under a pressure made by forcing the volatile
matter to escape under a column of mercury from O to 12
inches high. Since then we have devised an apparatus with
a pressure guage attached which indicates the exact pressure,
in pounds, under which the gases are confined. With this
apparatus we are enabled to distil coals, in 20 gram charges,
under a pressure of one‘atmospbere or 15 pounds per square
inch, without leak or danger to the iron retort. A stop-cock
was placed in the half inch iron tube which forms the neck
of the retort so that the coke may be cooled before coming
in contaet with the atmosphere.

The most important facts at present deduced from these
experiments of coking under pressure are, an increase of
fixed carbon obtained from some coals and an increasing
tendency to fusibility or viscidity of the fixed carbon so
obtained. This is particularly marked in the caking coals
of Indiana, but most of all in those of Pennsylvania, such
as the Connellsville ceal, so celebrated for its dense, crys-
talline, silvery coke when the volatile matter is expelled in
the ordinary coke-oven. And Stone’s 2d pool, gas coal
which is alike celebrated for its coke, but more especially as
a gascoal. The latter coal yields 10,000 cubie feet of gas from
a ton of 2,000 pounds, which has an illuminating power of
17 to 18 candles and at the Gas Works at Indianapolis,

‘gives 61.25 per cent, of coke thdt is dense and crystalline

in structure. For the sgke of easy reference the results,
published in the report for 1873, are here reproduced in table
No. 1. The results obtained m 1875 are given in table
No. 2, page 18,
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TABLE NO. 1.
NAME OF MINE OR OWNER. SEWS | REE | nEE | CEE | LER
ESE8 |2 B|ewE|Ecg | 2uE
e [ et L
H. K, Wilgon, Sullivan Co., Ind..| 52.40 | 59.10 | 62.00 | 62.80 | 59.40
Simonson’s, Knox Co., Ind......... 52.50 | 54.35 | 564.00 | 54.30 | 56.50

Shepard & Haslett’s, Knox Co. Ind] 55.50 | 56.10 | 56.40 { 57.95 | 56.15
Woodruff & Fletcher, Clay Co.Ind| 57.50 | 58.85 | 60.40 | 58.50 | 59.25
Barnett’s, Clay Co., Ind......... | 5850 | 62.20 | 61.75 | 62.60 | 63.40
Stone’s, Pittsburg, Pa.. w.ievveeee] 5790 | 65.05 | 65.00 | 65.10 | 66.10

After recommencing the experiments of testing the effect
of coking coals under pressure with the new and more com-
plete apparatus, we soon found that, in order to obtain
results strictly comparable with one another, fresh samples
of coal should be had from the mines, embracing caking
coal, block coal, and cannel coal, and then to begin the
investigations at the very start and carry the pressure from
0 to 15 pounds, or more, to the square inch; for the
protean hydrocarbon constituents of coal undergo a rapid
change, whether exposed to the weather or kept in the
house for even a short time.

In the first column of the above table will be found the
proximate analyses made in the usnal way, that is by charr-
ing one gram of the coal in a covered platinum ecrucible
at a bright red heat, The sample of Connellsville coal
apalysed was sent by my esteemed friend, E. C. Pechin, of
Dunbar Furnace, Fayette county, Pa. It isin large lomps,
of gquadrangular colummar structure, iridescent colors, and
slightly coherent. The samples were several months on the
road, and then remained some weeks in the laboratory
before they were analysed, so we may consider it well sea-
soned coal. The gain under 15 pounds pressure amounts
to 4 per cent. of fixed carbon.

Stone’s gas coal, pool No. 2, gave 8.25 per cent. more
fixed carbon under 15 pounds pressure than by proximate

G. R—2
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Tabulated exhibit of Coals coked, in 20 gram charges, in iron retort, with safety valve and pressure guage attached.
T %, E
52 2 H
= g E ° o
L ¥g g
I 2 %3
28 EH 25 o
° = S =t
Coal from Connellsville, Fayette County, Pennsylvania....cuues vevnenecs veene ne cxoenen sosans L 7150 74.50 75 50 8
Gas Coal, Stone'’s Pool No. 2, Alleghany County, Pennsylvania....c. weiecei veases sense sonens 48.50 - 69.50 70.50 é
. >
Coal from Arbuekle & Budd, Seelyville, Vigo County, Indiana.. ..cceeucopieceenss seensvenene 53.50 61.20 61.20 '
Coal from Barnett’s Mine, Clay County, Indiana—=6 years old .. secsoss soreages covaneene 58.50 62.50 63.00 g
Coal from Niblock’s Mine, Clay County, Indiana...cc..e. creevese cecsennee sonnee ors s pnrene 52 50 . &87.00 59.00 g
Coal from Carbon Block Coal Co., Clay County, Indiana—5 years ol......... at pnennn 56.73 61.20 66.50 =]
Cannel Coal, Daviess County, Indiana—3 years oldu..eveer viersesr suee trees sarraess sesson sennes 50.50 §7.00 5%.50
Cannel Coal, Daviess County, Indiana—fresh gpecimen... .ocee vvsierer vessrvies coneas cens vevsan 48.50 48.50 49.10
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analysis. The sample was obtained from the Indianapolis
(Gas Works, and had been on hand for a considerable but
unknown length of time.

Arbuckle & Budd’s coal had been in the laboratory about
four weeks. It is a bright black, cubical, caking coal. The
increase of fixed carbon, made under a pressure of 15
pounds, is 7.70 per cent. -

Barnett’s coal from Clay county is one of the most com-
plete non-caking coals in the State.  The sample analyzed
had been on hand six years. By proximate analysis the
particles were not nearly so firmly cemented together in
coking as those subjected to pressure. It does not swell or
puff up and the pieces that are put in the retort adhere
together on account of a slight fusing of the edges which
serves as a kind of solder.

Niblock & Zimmerman’s northern mine is a block coal
that contains a few thin layers of caking coal, from one-
sixteenth to one-eighth of an inch thick, at intervals in the
seam. The sample analyzed was obtained from the office of
Niblock, Merrifield & Co., Indianapolis, and bhad been only -
a few days out of the mine. It contained 6 per cent. of
hygroscopic water.  The increase of fixed carbon under 15
pounds pressure amounted to 6.50 per cent. The coke was
well cemented together and is good and strong.

Carbon Block Coal Co.’s block coal. This sample had
been in the office five years.

The sample of cannel coal, three years old, gained under
pressure 7 per cent. of fixed carbon, while the fresh speci-
men only gained 6 per cent. In these samplesthe structure
of the coal remained unaltered. From the tables it
will be seen that though there is a pretty uniform increase
in the amount of fixed carbon when the coals are distilled
under pressure, each seam of coal furnishes specific differ-
ences with reference to the effects of pressure on the fixed
carbon. Coals from different seams are also differently
affected by exposure for a long time to the influence of the
air.
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A fresh sample of caking coal taken from Dick’s mine in
Sullivan county and analyzed in 1870, gave:

.

Fixed Carbon...... weesece cecssencs vorens sesasnes crressresess sonesssse 5050
Volatile, combustible matter ...... ceooenrers vvovees essar susese 43.50

AN, DEOWD evvviiie ceenns covaernar coveernes rseens e eres sasuanseee - 1.50

The same specimen exposed for six years on a shelf, in
a room adjoining the laboratory, gave:

Fixed earbon. e veeceines rerrennen s vesansen coneees o erares ceeevenss 55.00
Volatile, combustible matter...... e ereronanens vae rees sereasan 40.00
‘Water

By keeping this coal in the office for six years it has had
the effect to change the specific gravity to the extent that a
cubic foot has lost 1.19 per cent. of ils weight. It has also
lost one per cent. of water, 3.5 per eent. of volatile matter,
and gained 4.5 of fixed carbon.

If we take 8080 as the heat units of carbon and 11175 .
as the heat units of the combustion of the combired vola-
tile matter and deduet 2000 units for the heat expended in
their expulsion, we have the respective value of fresh and

weathered coals.
FRESH COAL,
Carbon .5050x8080..... Geeats suesr thebar cosersess sererrier venseo bovsan 4080
Vol. matter .4350x11175—.4350x2000 3891

Total heat units in fresh coal....ccciccee oeervrecrn vreeae 7971
Same sample weathered in the office for about six years :

WEATHERED COAL,

Carbon 55008080 .. coveevres verare senses srresn covsee cmoenn cransn eranes 4441
V¥ol. matter .4000x11175—.4000x2000.......... .. reriees saresire 3670
Total heat units in weathered coai...c.. cccaes vovres evenn 8114

So that instead of losing in caloric value by weathering
there is a decided gain of 143 units of heat.

A fresh sample of block coal taken from the Carbon
Block Coal Co.’s mines gave: '
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The same bsample after weathering in the Geological
rooms for five years gave:

Fixed carbon......... redreussress sasues sessavare sesers senesauns woeseeane 59.50
V0latile MALEET..ceve vueree ceorernrsaas sesens sevver corsve serese srvessnss 37,00
WWALET ..ot cevrnnens terene seveenees covnsesusses sesees rossas see or soreavnve
ABIL cavire vevene conses sreren soense cosens caenss sessaenes senees seeaneses sesner

A cubic foot of this coal lost 6.07 pounds of its weight,
1.9 per cent of hygroscopic water and 2.85 per cent. of
volatile matter and gained 4.25 per cent of fixed carbon.

We now proceed to calculate the heating power of this non-
caking coal in the same manner as for Dick’s caking coal
and it will be seen that weathering has the effect to also
increase its evaporative value :

FRESH SAMPLE.

Carbon .5525XB080....cvuirviees corserrsressrrsee sonssonas sronne eseens 4464
Vol. matter .3985x11175——.3985%2000...c.cc0veaecveran s enee 3556
Total units of heat...... cciveveeeescveres coeconsonnee v sencenan 8020

Same sample five years weathered :

CarbOn BIBOKBOBO.. cvvvs voververrn creree essessons wressienm creveaens 4807
Vol. matter .3700X11175—.3700X2000. ...v. covvnn svrrrs versansen 3304

Total units of heat....cce cvcvrreee secens vovrsa verree sesoes saneer 8201

The gain in heat power by weathering five years is there-
fore equal to 181 calories.

The relative valae of the above coals as determined by
their calculated or theoretical units of heat produced by
combustion may be more readily understood by reference
to the pounds of water which one pound of the coal will-
zaise from 0° C. (32°F.)to 100° C. (212°F.)

Dicks” coal, fresh, 1 1b. will raise 79.71 water.

Dick’s coal, weathered, 1 I will raise 81.14 water.

Carbon Coal Co., fresh, 1 1b. will raise 80.20 water.

Carbon Coal Co., weathered, 1 1b, will raise 82.01 water.

This investigation is very impertant from the fact that
it is generally believed that coal which is long from the
mine deteriorates in value as a fuel and that caking coals
part with their caking properties in so great a degree that
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coals which make good coke when fresh mined will make
but indifferent coke after they have been stocked -for a
period of time,

By the proximate analyses of the above coals no differ-
ence could be detected in the caking or fusion of the carbon,
and in each case the coke from the respective coals gave evi-
dence of being just as good from the five or six years
weathered samples as when fresh from the mines.

In this connection I will mention that it is stated in
Dana’s System of Mineralogy, article * Mineral coal,” p.
754, that “eaking coal will loose its eaking quality if kept
" heated for two or three hours at 300° C. (572°F.) and some- ,
times by mere exposure to the air.,” This temperature it
will be remembered is nearly as great as that of molten
lead- (617°F.) :

The eonditions under which the experiment was made,
are not given, but with such a temperature and exposed in
an open vessel the greater portion of the volatile matter
might be so gradually expelled in the time specified that
the coal will cease to fuse in the process of coking

A number of experiments have been made in this labor-
atory to test the effect produced on various kinds of bitu-
minous coals by subjecting them to moderate heat in an
air tight vessel arranged somewhat after the form of a
digester suggested by Prof. Carmichael for dissolving sub-
stances in acid under pressure. The result of these exper-
iments are given in table No. 3, on page 23.

Niblock, Zimmerman & Co. and Woodruff & Fletcher’s
are block coals ; all the other samples, with the exception of
the cannel coal from Daviess county, are eaking coals. The
Connellsville sample was the same used in former exper-
iments and was at least fonr months from the mine, one
month of the time in the dry atmosphere of a room heated
with a stove.

This coal heated up to 212° F. for twelve hours in the
digester lost .2 per cent. of volatile matter, .5 per cent. of
fixed carbon, and in twenty-four hours, at the same temper-
ature, it lost .3 per cent. of vol. matter and 1 per cent. of



TABLE No. 11i.

Hable showing Loss in certain Coals by exposure in Digester for different periods at 2122 F,, and the coke from the sime:

One Hour.

Twéive Hours.

Twenty-four

Hours. Forty Hours. 8135]7120011;‘5'&':
T
= [ - &£ =0 2
@ s : h=] . =] L~ b=
fg 0 &3 18, , 2 3 2 . = .
23 | 2% | 8% 2 28 & 28 5 g% =
LA LR L - B - B R A B A
Woodruff & Fletcher, Clay County—3 years old... 53750, 60.50 | ....... ceeie | 5,00 (61,001 ...,
Niblock’s Block Coal, Clay County—iresh specunen . 600 | 52.50 | 9.00 [ B7.50 | veceuie | cernnee | coeyens
McClelland, Clay County—fresh 8pecimen ........ 8.50 | 59.00 | ....... weeene | 00006140 iie | e | e,
Hanmford (Wyeth) Clay County—fresh spec1me . | 2.50]56.50] 3.1057.10| 5.20(57.00! 6.50]57.00| 5.00]| 57,00
Arbuckle & Budd, Clay County—fresh specimen ............ 3.50 | 63.50 | 3.830 | 55.50] 8.30{5550( 1.70{55.50| 3.5057.50
Dick’s (top), Sullivan County—>5 years old .....ceee cevven voren 4.50 1 62.50 | 1.20|62.50 | 38.00| 62.50| 1.70 | 62.50 | 7.50 | 61.00
Dick’s (bottom), Sullivan County—>5 years old...covcne s wel 850161501 2.00{61.50] 3.50]62,00( 2.10|62.60| 6.20|62.50
Chandler’s, Vanderburg County—fresh specnnen .60 | 65.00] 3.10 | 88.00| 4.30|57.50| 2.80(58.00| 7.60 (56.00
Connellsville, Pennsylvanla—old specnmen 80 ,71.501 0.70 [ 72.00 ) 0.70 [ 70.00 | wocoose } e | e
Connellsville, Pennsylvania... ... veee ceasts cenvans 507150 0.20(71.00] 0307050 0.30]70.50 | 1.10 | 71.50
onunk, Illinois—iresh s ecnnen . 5350 | fpueeer | oeerenne | 9.70156.60 ] ....... vevreee | nenen [ eeenins
Wllmmgton Ilinois—fres specunen ............ ereets srarmanne 10.50 { 52.50 | . o | Lieenes 9.00 { 55.00 { ....... [T R T
Cannel Coal, Daviess County—4 years old........... o reseesan 3.50 } 50.50 | 0.60 | 50.50 | 2.30) 50.50] 1.80)50.50| 3.1050.50

‘VNVIANI JO

4
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fixed carbon. Heated forty hours at the same temperature
the result was the same as in the last experiment,

Heated for six hours at 572° F. it lost 1.10 per. cent. of
its weight and gave 71.50 per cent. of coke, the same as
obtained from the raw eoal. There was no apparent dif-
ference in the swelling of the coke trom the raw coal and
that which had been kept at a temperature of 572° F. for
six hours.

The samples of caking eoal from Arbuckle & Budd’s
mine, Seelyville, Vigo county, and Hartford mines, same
county, had been in the laboratory about two weeks before
analyzed.

Chandler’s coal from Vanderburg county was retained i in
the cellar about a month previous to being analyzed.

"The block coal from Niblock, Zimmerman & Co’s mine
had been on hand about a week in the coal house. These
are marked ¢ fresh ”” in the table.

Arbuckle and Budd’s coal heated, respectively, for
twelve and twenty-four hours at 212°F. lost 3.30 per
cent. in weight, while the fixed carbon gained 2 per cent.
in weight. Heated for forty hours at same temperature it
lost 1.790 per cent. in weight, while the fixed carbon
remained the same. Heated for six hours at 572° F. it lost
3.50 per cent. in weight which corresponds to the whole of
the water expelled by drying in the air bath, and gained 4
per cent. in fixed carbon.

The Hartford coal, while it lost 3.10 per cent. in twelve
hours, 5.20 per cent in twenty-four hours and 6.50 per cent.
in 40 hours, at 212° F., the fixed carbon remained the same
in each experiment and was not changed by the temper-
ature of 572° F. to which it was subjected for six bhours,
though it gained 1 per cent. in weight,

Chandler’s coal from Vanderburg county, heated in the
air tight digester at 212° F. for twelve hours lost 3.10 per
cent. of its weight and gained 3.50 per cent. of fixed carbon ;
iv twenty-four hours at same temperature it lost 4.30 per
cent. of weight and gained 3 per cent. of fixed carbon ; in
forty hours the loss was-only 2.8@ per cent. while the fixed
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carbon remained the same as in the twelve hour experiment.
Under a temperature of 572° F. for six hours the loss
of weight amounted to 7.6 per cent. and the fixed carbon
was 2 per cent. less than when heated for twelve hours at
212° F.

The caking coal from Dick’s mine and Henry K. Wil-
son’s coal were both from Sullivan county. The former
had been in the office five and the latter four years when
treated in the digester. Both were analyzed when fresh
from the mine and the results are here given for compar-
ison with those after four and five years seasoning.

Dick’s coal, top part, when fresh......cces cvveisinns vee
Dick’s coal, top part, after five years seasoning...... vueees

Gain, of fixed carbon in five FOAS. cevvuevevores sesroneens 10.00
Dick’s coal, bottom part, when fresh.......... . reereras esuns 54.50
Dick’s coal, bottom part, after five years seasoning...... 61.50

Gain of fixed carbon in five years......cccoeseeuvesvenees 7.00

_ H. K. Wilson’s coal,* when fresh........ creeese veeran svereenss 52.40
H. K. Wilson’s coal, treated in digester after five years
BOARONINZ . 11 sreces sesassese vareasss sstessses avess snaes sueseraon 69.00
Gain of fixed carbon....c. ceceveece vevevennn veeoses reosunerses 16.60

The Daviess county cannel coal when nearly fresh from
the mine contained : '

Fresh coal, - - Water 2.50...ccce0v0even s deerees seenas Coke 48.50
After three years, “  38.50..ccceet vvvrireissrenns 5050
Gain of fixed carbon. ........ + veeees crenanren sbetneens ssnrenas 2.00

As shown in table No 3, p. 23, heating in the air tight
digester even up to 572° F. for six hours made no change
in the yield of fixed earbon. °

‘We had no old sample of Niblock’s block coal for com-
parison. A fresh specimen heated for twelve hours in theé
digester at 212° F'. lost 9 per cent. in weight and gained 5
per eent in fixed carbon. .

The following statement will show the change which

*On account of losing the only sample we had of this interesting eoal the
amount of coke it yields after five years exposure can not be given,
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Woodruff & Fletcher’s block eoal underwent during two
years exposure ia this office, and under the influence of 212°
F. in the digester for twenty four hours. '

Fresh coal yielded Water 4.50.u..ceesssess wrees-sssessrs Coke 53.50
0Old coal yielded “ 4000 v e ssinnaesinnee 4 60.50
Gain of fixed carbon in two years......ceuiven v rennee ) 7.00
Two year 0ld coal gave coke.....vuerenn: wvvnrs aseacas v eveenen 60.50
Same after exposure in digester 24 hours.. ccovveer vonnee v 81,00
Gain of fixed carbom, ... weveeres vessean oo resserres sesaarse . .50

The deductions to be drawn from the foregoing exper-
iments are :

1st. That the volatile hydrocarbon eonstituents of bitu-
minous coals undergo a decided change by exposure to the
air at common temperatures. The effect of this change is to
render non-volatile or to fix a portion of their carbon
element whereby the percentage of coke is increased and
that of the volatile matter diminished. The excess of
carbon is greater in some coals than in others, most in
caking coals and least in cgpmel coals. The maximum
amount of change when under shelter, may be reached by
some coals in less than five years,

2d. That the same result may be brought about by
subjecting the coal to a temperature of 212° F. for a period
of twelve to forty hours in an air tight digester. \ _

3d. That while the volatile matter diminishes in quan-
tity and may be less valuahle for manunfacturing illumin-
ating gas, as a fuel, the coal is increased in calorific power
and becomes more valuable with age, owing to the unstable
nature of the volatile matter in coals.

Tt becomes a question of very great importance to the
analyst to know what length of time and at what temper-
ature coals should be exposed in order to expel the
hygrometric water which they. contain. Prof. 8. Heinrichs
has given some very valuable results on this point, in the
Towa Geological Report for 1868, deduced from the analyses
of Towa coals. He found these coals when powdered and
exposed for one hour to a temperature of 115° C, (240° F.)
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lost their maximum weightor hygrometric water, after
which time they began to increase in weight. This increase
he believes is due to the oxidation of bitumen. Since the
publication of Prof. Heinrichs’ analyses his views have, in
the main, been adopted by chemists,and thirty to sixty
minutes have been generally taken as the proper length of
time, and 212° to 250° F.as the best temperature for
expelling the moisture without changing the weight of the
coal by decomposing some of its hydrocarbon constituents.
" In order to determine the effect of prolonged drying on
Indiana coals, a sample of caking coal, containing only 1.5
per cent. of ash, from Dick’s mine, Sullivan county, and a
block coal from Barnett’s mine, clay county, containing 1.5
per cent. white ash, were pulverized and a centigram of each
was weighed in platinum capsules and then placed in a
copper air bath with thermometer attached and maintained.
at a temperature of 212° F. Two samples of Pennsyl-
vania caking coals, one from Connellsville, the other,
Stone’s gas coal from Fayette county, were subsequently
treated in the same manner and the results are given in
Table 4, on page 28.

It will be seen in this table that the maximum amount of
loss was reached by all the coals in two and a half hours.
At three and a half hours they began to increase in weight
and this increase continued to the end of seven hours, which
closed the day’s work, and Dick’s and Barnett’s were left
over night exposed to the atmosphere of the laboratory.
The next morning, after a lapse of twelve hours, Dick’s
coal only showed a loss of 0.5 per cent.and Barnett’s had
completely regained its original weight of* a decigram. As
the air bath would only hold two samples at a time, these
coals were now thrown away and their place given to the
two Pennsylvania coals, which were left in the air bath for
sixty two hours to test the point of maximum increase of
weight.

At the end of fourteen hours Stone’s coal had increased
.0025 or 2.5 per cent; and the Connellsville .0029 or 2.9
per cent. They were returned to the hot air bath and
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TABLE NO. 1V,

SHOWING THE EFFEOT OF CONTINUED HEATING OF
COALS IN AIR BATH AT 212° FAHRENHEIT.

Dick's_ | Barnett's| Stone's | vitie”
g col, | gueel | ot
Indiana. | Indiana.|{ vania. I‘enn_syl-
vania.
After 1 hours exposure if lost........ 3.2 2.6 1.0 0.8
After 1 hours exposure it lost.......] 34 2.7 1.1 0.85
After 13 hours exposure it logt.... .| 8.5 2.7 1.1 0.85
After 2 hours exposure it lost........ .3.6 2.8 1.1 0.9
After 2§ hours exposure it lost....... 3.65 2.8 1.15 1.0
After 34 hours expogure it lost.......] 3.6 2.7 1.1 1.0
© After 4 hours exposure it lost.. ...... 3.55 2.5 11 0.95
After 4} hours exposure it lost. ...... 24 2.5 1.05 0.9
After 5 hours exposure it lost........ 3.3 2.4 1.0 0.9
After 5} hours exposure it lost....... 3.3 235 095 0.8
After 6 hours exposure it lost....... 3.2 2.3 0.9 0.8
After 63 hours exposure it lost.......| 3.2 2.3 0.9 0.75
After 7 hours exposure it lost. ..... 3.15 2.25 0.85 0.7
After 73 hours exposure it lost. ... 0.8 0.65
After 14 hours exposure it gained...} - 2.5 2.9
After 22 hours exposure it gained... 2.5 3.8
After 62 hours exposure it gained... 6.0 83
After 90 houts exposure it gained... 5.8 4.75
After 140 hours exposurg it gained. 5.8

weighed again at the end of eight hours additional exposure;
Stone’s showed no change in weight but- the Connellsville

bad increased to .0038 or 3.8 per cent.

After a continued

exposure of forty hours longer Stone’s had increased to .006
or 6.0 per cent. and Connellsville .0083 or 8.3 per cent.
Total hours in Bot 4ir Dath ....cveweres oreens sonsvvsen saseesans 60

- Maximum gain of Connellgville.... cccoevsen veneeee. 8.3 per cent.
Maximum gain of StONES..uuriree wssssaes rrene seeene 6.0 per cent.
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It is difficult to account for so great a gain in the weight
of these coals by exposure to the moderate temperature of
212° F. for sixty-two hours.

Fresh portions of the same coals after a lapse of one
week, during which time they had been exposed to the dry
atmosphere of the laboratory, were again placed in the hot
air bath, and kept at a temperature of 212° F. for ninety
hours. Connellsville gained in weight .00475 or 4.75 per
cent. It was then charred or coked in the usual way and
gave 76.03 per cent of coke which was incoherent and
poured from the crucible like so much black sand.

Stone’s gas coal gained in ninety hours, 5.8 per cent. It
was returned to the air bath for fifty hours longer and no
change in weight was apparent. It was then charred and
gave 71.92 per cent. of coke which presented the same .
appearance as that from the Conuellsville coal.

By referring to the proximate analyses of these coals we
find that the unheated coals gave: :

Conhellgville...... ..... Ctesens ssererars cuansanansire s eeen 70.50 per cent.
Ninety hours at 212°.......cceueevernnevvenes erveeans 76.03 per cent.

Showing an increase in fixed carbon of.. 5.53 per cent.

Coke from Stone’s coal, fresh...ccoeciceiecovenne. 64.50 per cent.
Coke from Stone’s coal, after 90 hours at
212%. treies trvsen cresns sesens srannssen teeienss sevene eene. 1192 per cent.

Showing an increase in fixed carbon of.. 7.42 per cent.

I can not agree with Prof. Heinrichs that the increase
in weight given to bituminous coals by a prolonged expo-
sure at a moderate temperature in the hot air bath is due
to the oxidation of carbon, but rather to the oxidation of
hydrogen, since the oxidation of carbon will result in its
expulsion as C. O. or C. O, and thus reduce instead of
promote the increase of weight and the fixed carbon shown
by the above experiments. It is my opinion therefore,
that the change which takes place is due to the oxidation of
the hydrogen of the marsh gas, C. Hy, to form C H, -}
H, O.=C.+ 2H,O0. ‘

A portion of the increased weight is also due, in cases
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where salphide of iron (Fe 8) present in the coal, to the
oxidation of the sulphur into proto-sulphate of iron (Fe O,
S0, + H, 0.

It is of course difficult in the absence of a knowledge of
the elements of the coal determined under the various condi-
tions to which it has been subjected, to indicate the precise
natare of the change which has taken place in its constit-
uents, in order to produce so remarkable a difference in its
composition as we see brought about by weathering cr by
the application of moderate heat, either while exposed to
the influence of the atmosphere or in a closed vessel.

In addition to hygrometric water, mineral coal encloses
a large volume of gas similar in composition to those known
to oceur in mines, that is, carbonic acid, oxygen, nitrogen
and marsh gas. E. Meyer has examined coals from several*
coal fields in Germany and from the New Castle and
Durbam districts in England, and found in both fresh
raised samples and samples that had been weathered from
one to five years, a ready flow of enclosed gases Some
Durham coals enclosed as much as three' times their own
volume of gases. The quantity was less in the weathered
coal and contained but little or no marsh gas (C. H,), but
a considerable per cent. of heavy carburetted hydrogen
(C; Hg). Meyer considers the absence of marsh gas in
the weathered specimens due to its great diffusibility, Sam-
ples of the same coal containing marsh gas, when heated to
a temperature of 45° C. (113° F.) for two days lost all trace
of this gas, but there was developed in its place heavy car~
buretted hydrogen (C, Hy).

Another coal heated to 50° C. (122° F.) gave similar
results C.H, disappeared and C; H, made its appearance.

In every case the volume of enclosed gas is lessened by
weathering at ordinary temperatures, or by subjecting the
coal to moderate heat. The important question suggested
by these interesting experiments by Meyer is: whence
comes the C, H;? His analyses indicate that the hydrogen
was oxydised by the oxygen of the coal and not by that
contained in the atmosphere. May it not be possible then
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that C, H, is formed by the oxidation of one equivalent
of hydrogen from the marsh gas (C.H,) leaving C.H; =
C, H,. Since the oxidation of hydrogen will alone account
for an increase of earbon in the enclosed gases it may also
account for the conversion of wolatile hydrocarbon into
solid carbon, as shown by weathering and also by subject-
ing the coal to a temperature of 212° F. in the air tight:
digester. But it will not account for the increase of weight
under prolonged heating in the air bath after all water and
enclosed gases have been expelled, for this requires the
addition and not the subtraction of matter, and the latter
must be obtained from the atmospheric oxygen.

If moderate heat and pressure have the effect to increase
the per cent. of carbon in bituminous coals, then it is not
necessary to look for any extraordinary physical phe-
nomena to explain the formation of beds of anthracite, since
these causes are sufficient to account for their containing so
little volatile combustible matter.

M. L. Gruner in his very able treatise on the eclassifica-
tion and heating power of coals* endeavors to show that
the industrial value of coal is more accurately obtained by
proximate than' by elementary analysis since the greater
the amount of carbon and the less the volatile matter a
coal contains the greater will be its heating power, or in
other words, the heating power of a coal depends upon the
amount of coke which it yields. While I am ready to
admit that proximate analysis will teach us very much in
regard to the physical peculiarities of coal, it can not
justly be claimed as conveying to the consumer its real
industrial value. The rapid change which the relative pro-
portion of fixed carbon undergoes by weathering and the
variations which are made in its determination by rapid
and slow distillation or by increasing or diminishing the
heat, all admonish us of the impossibility of drawing accu-
rate conclnsions by a comparison of the proximate analyses
of coals made at different times by different analysts and
under unknown conditions of the sample.analysed. Nor

“Engineering and Mining Journal, 18th July 1874. Translated by R. P. Roth-
well, M_E.
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will it do to refer to the American experiments by Walter
R. Johnson, or to those made by the English admiralty for
the evaporative value of coals as the touch-stone by which
to compare the value of more modern results, since they are
imperfect in modes and totally without value for comparison.

By an elementary analysis we find the total amount of
carbon and hydrogen, and since these elements, singly or
combined, represent all that is combustible in coal or capa-
ble of producing heat, no matter whether the sample be
fresh or weathered, provided the results are rendered from
coal that has been previously dried for one hour in 4 hot-air
bath at a temperature not less than 212° F, therefore, if
we wish to make a perfect study of coal, I can not see how
it is possible to dispense with its teachings. Not only does
it furnish the carbon and hydrogen, but those elements
whieh, by their expulsion, act as absorbents of heat.

But I am free to admit that by using proper care in
making proximate analyses of coals, such as paying strict
attention to see that the specimens after leaving the mines
are kept similarly exposed to meteorological changes, then
dried and charred at similar temperatures, that such results
are comparable with one another and we mdy very fairly
arrive at their heat units by Dulong’s formula and using
the accurate determination of Favre and Silberman of the
heat units of carbon burning to carbonic acid, C. O, and
those of the volatile combustibles of coal burning to form
water and carbonic acid, and of hydrogen burning to form
water, 4. e., one grain of carbon burning to earbonic acid -
will raise 8080 grains of water from 0° C. (32°F.) to 1° C.
(»3.4° F,) one grain of hydrogen burning to form water,
(H, O.) will raise 34462 grainsof water from 0° C. to 1°C.
The constituents of coal gas by weight and their heat units
are:

Hydrogen ..... e eresenen rrvens sorne . 5x 34462= 172310 heat units.
Marsh g88 . ooees ci i seiee v e 81 X 18061= 797843 heat units,
Oleflant gag.. oo cevees vvoven reeess iees 10 x 11858== 118580 heat units.
Carbonic oxide. ionee RN 12 x 2403= 28836 heat units.
Carbonic acid, nitrogen, ete....... . nil. nil.

1117569
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- 1117569 + 100 = 11175 heat units for the combustion

of coal gas. That is, one grain of. volatile combhustible
matter of coal when burned will raise 11175 grains of
water from Q° C. to 1° C.

If now, we use Dulong’s formula for calculating the
calorific value of coal by the heat units of its combustible
constituents and deduct 2000 heat units for every umit of
volatile matter in the dry coal, as heat lost in their expul-
sion, and then compare the results deduced from the
proximate analysis with those obtained from the elementary
analysis of the same coal, they will be found to agree so
closely that it will be quite safe under the conditions
already stated, to adopt this mode of calculating the relative
evaporative power of coals by means of a knowledge of
their proximate constituents alone.

In the Gas Works,* at Indianapolis, it is found that it
requires about 16 pounds of coke to expel the volatile mat-
ter frem 100 pounds of coal. T have therefore assumed,
upon the basis given by Mr. Bell, 2000 as the number of
heat units required to expel one unit of volatile matter,
instead of 1895, and have taken the determination of
carbon heat units, as established by Faver and Silberman,
and the exact figures given by Bunsen for the heat units of
the volatile combustible matter of coal.

The following examples will serve to illustrate the two
modes of making the calculation.

The sample taken, block coal from the Star mines, Clay

“Mr. I. Lowthian Bel ascertained that, at the New Castle Gas Works, 15 pounds
of coke were used to expel the gas from 100 pounds of coal. The 15 pounds of
wcoke contained eight-tenths of a pound of ash and a deduction of one-third was
made, from the heat units, for radiation and waste by the chimney:

15 coke =0 14.2X8000 = ....ccocecrrrannnee 113600
. Less one-third for waste ... 37800
Net calories evolved by burning 100 pounds of coal.....eeriecrscssirconne 75800

Admitting the general correciness of this estimfate, each unit of volatile maties
requires 1895 heat units. ¢ Chemical Phenomena of the Blast Furnace,” p. 306.

G. Ro—3
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county, Indiana, being one of the few coals which Wére
simultaneously analysed, ultimately and proximately.

Ultimate analysis gave :
ABR hiiiiiies et s reees crves seeves sssias sveres soeresens seevennns U100

CarbOn covivirees srvees srrvererssiener enas sevmes ssareete seeses smaes on 8270
Hydrogen. coeeuee: veeveenrs srereress snvens svves sevrns sviens vvvvees . 0477

Oxygen.. ...... 0881
Nitrogen 0174
Sulphur....... «.. 0098

1.0000

The combustion of the carbon will give: €. 8270 x 8080

== 6682 carbon calories,
Hydrogen, after deducting the amount which combines

with the oxygen, gives: H. 0389 x 34462 = 1340 hydro-
gen calories. Throwing oft the fractions in each instance,
we have 6682 4 1340 == 8020 coal heat units.

The same coal, by proximate analysis, gave:

A, WHItE.. rveerees orres veven srvvenees cnvves seer veees sevennans sovvesees 010
Carbon ........ aveons serens sveevens .
(GAB.uurmaeecns vornss saesnans seanss tessosan ssoussses sossasass astrestss mrases 325
TV BT e ceevaraer senner soenae sovsns eroras soasss srsvas seases vonses sressscoves  USD
1.000

Heat of combustion caleulated as before; Carbon .630
x 8080 = 5090 carbon calories. Volatile combustibles .325
x 11175 == 3611 units, but this will require .325 x 2000

== .650 units of heat to expel it, then 3611—650 = 2961
calorles avallable for heat, then:
. 5090 heat units.

[07:3 5 110+ VSO
Volatile matter..cc..cerens veeens cessans  see 2961 heat units.
(GIVES v eveeer sesvase soness savess sesens srnees 8051 tetal eoal calories.

We may therefore, with very great propriety, adopt this
rule for estimating the evaporative power of coal.

Manner of conducting the analysis of coal :

Tt is a matter of no little difficulty to seleet from a mine
a proper sample for analysis, at least such a sample as
will represent the average commercial value of the seam.
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The best way, therefore, is to take samples from the top,
middle and bottom parts of the seam. These should be
carefully labeled, wrapped in paper and sent to the labor-
atory as soon thereafter as practicable. On arriving at the
laboratory, they should be taken in hand at once. About
a pound of each sample should be pulverised fine enough to
be passed through a porcelain colander with one-tenth
inch perforations. Then transferred to bottles with good
cork stoppers. Each bottle should be labeled, showing the
date of mining, when bottled, name of mine, etc. These
bottles serve as stocks from which the different guantities
are to be taken that serve for avalysis. It is not a good plan
to mix the portions taken from different parts of the seam
and consider the mixture an average sample so that one set
of analyses may serve; for though it might furnish a fair
statement of the commercial, value of the seam, it would
leave us in ignorance of much useful information in regard
to the true character of the seam.

PROXIMATE ANALYSIS.

One gram. is charred in a covered platinum crucible of
about one fluid onnce capacity., The heat is derived from a
three-jet Bunsen gas burner and the crucible is kept at a
bright red heat until the escaping gas ceases to burn and
the condensed earbon disappears from the cover. The
weight of the charred mass gives the coke, and the volatile
matter is estimated by the loss. To determine the hygros-
copic water, one decigram of pulverised coal is weighed in
a small, shallow, platinum capsule and placed in a hot air
bath where it remains at a temperature of 100° to 105° C.
for one hour, the loss gives the water. The capsule, with
the dry coal, is then placed over the strong flame of a
Bunsen burper notil it is consumed to ash. ’

The weight of the ash is deducted from the coke to find
the fixed carbon and the weight of the water is deducted
from the total volatile matter to find the per cent. of com-
bustible gas. :

All this appears very simple but it requires great care and
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attention in order to obtain reliable results. The temper—
atare of 100° C. (212° F.) is recommended, since it is
believed that a higher temperature is no more effective and
is more liable to pmduce decomposition of the volatile con-

stituents.
ELEMENTFARY ANALYSIS.

The combustion is best performed in a hard glass tube,
twenty inches long and three-quarters of an inch in diam-
eter, Twelve inches of the posterior end is filled with a
tightly rolled coil of fine copper gauze. This is oxidised
by drawing air through the red hot tube with an aspirator.
The usual appliances are used to dry the oxygen and free it
from carbonic acid and other impurities, and also arrest the
hydrogen, sulphur and earbonic acid.

Previous to commencing the combustion a current of
pure oxygen is passed through the heated tube to complete
the oxidation of the copperand expel the last trace of moist-
ure. Two decigrams of pulverized coal are now placed in a
platinum boat and inserted in the anterior part of the tube
about three inches from the copper. The heat of the gas
furnace is applied with due precaution and the combustion
is completed when the coal has been burnt to ash and oxygen
bubbles pass freely through the potash apparatus. When
the hydrogen, sulphur, potash apparatus and potash L} tube
have been weighed, another analysis may be proceeded with
and in this way as many as four combustions may be made
in a day. A good tube will serve for ten or twenty com-
bustions. The potash apparatus should be renewed after -
every third combustion in order to insure a proper absorb-
tion of the carbonie acid.

The advantages to be derived from this mode of conduct-~
ing the analyses, are:  You are enabled to watch the com-
bustion of the coal and see when it is completed ; the ash
may be determined at the same time and the tube is at once
ready for the reception of another sample of coal; nitro-
gen is determined by Varrentrapp and Will’s method, i. e.,
by conversion into ammonia. The ammonia is received in
a measured quantity of standard oxalic acid, and the
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amount of free acid remaining is determined by neutral-
izing with a standard solution of soda. The quantity of
acid saturated by ammonia is then found from the differ-
-ence,

DETERMINATION OF SULPHUR AND PHOSPHORUS.

There is, generally speaking, less reliance to be placed in
the published statements of the amount of sulphur and
phosphorus in coals than in any one of its other elementary
constituents. The results are, as is well known, generally
ander rather than over the actual amount of sulphur pres-
ent in a coal. . The loss is due to a portion of the sulphur
being converted into sulphuretted hydrogen, and the phos-
phorous into phosphoretted hydrogen, which escapes during
the process of dissolving the coal. In order to avoid this
loss, five decigrams of coal are fused with eight grains
caustic potash and two grains nitrate of potash in a silver
crucible.

Both the caustic potash and nitrate of potash should be
tested for sulphur and the per cent. marked upon the bottle.

The half gram powdered coal is placed in the crucible
and moistened with alcohol, eight grams potash is then put’
in with the coal and p]aced over a moderate heat until the
potash is melted, after which two grams nitrate of potash is
added, the whole is kept at a gentle heat for about two
hours or until all the moisture is expelled; the heat is then
increased until all ebullition ceases. The coal should dis-
solve without deflagration from ignition. After cooling, the
contents of the crucible are dissolved out with water and
neutralized with hydrochloric acid, evaporated to dryness,
moistened with hydrochloric acid and re-dissolved with
water. Filter out the silicic acid, heat the filtrate and pre-
cipitate the iron and alumina with ammonia and determine
the sulphuric acid in the filtrate with chloride of barium.

The phosphoric acid is precipitated with the iron, and to
separate it, the precipitate is dissolved from the filter with
a weak solution of hydrochloric acid, and then evaporated to
dryness to separate the last trace of silicie amd Moisten
with nitric acid, dissolve in water, filter and precxpltate the
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phosphoric acid with molybdate of ammonia. Wash the
precipitate as directed by Fresenius, dissolve with ammonia
and precipitate phosphorie acid with sulphate of magnesia.
In order to determine the per cent. of iron and alumina, it
is better to take another half gram of coal and fuse as
before. The iron and alumina are then precipitated from
the hot solution with ammonia and the alumina is sep-
arated by digesting the precipitate with hydrate of potassa
in a silver erucible.

This mode of determining the sulphur, phosphorous, iron
and alumina in coal, is simple, expeditious and accurate.
It has been adopted after repeated trials of all other known
processes and leaves nothing to be desired. Owing to.want
of time these deleterious ingredients have not been deter-
mined in the following coals, but the proximate analyses
have been determined with great care. This deficiency will
be supplied in future reports as well as other important
investigations to render their commerecial value more defin-
itely understood ; for after years of experience in the study
of coal analyses, it is only within the last year I have

. hit upon modes that can be relied upon as furnishing the
necessary information regarding the physical and chemical
constitution of this mineral,

" REVIEW QF THE GECQLOGICAL WORK ACCOMPLISHED
DURING THE YEAR.

Professor John Collett has made a classification of the
coal seams and their aecompanying rock strata in Vander-
burg and Owen counties, as well as some additional inves-
tigations in the south and southwestern part of Clay county
where there has been very important mining operations
instituted since the report of 1869. Also, a detailed survey
of Montgomery county. ,

Professor Borden finds in his survey of Ripley and Jen-~
nings counties the most westerly crop of the Cincinnati
rocks in the northeastern part of" the latter county and the
most eastexfy crop of the Niagara and Clinton along the

Y .
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waters of Laughery creek in Ripley county. The Cincin-
mati rocks in the latter county have an aggregate thickness.
of 190 feet. The Niagara 42 feet. There is a hiatus in the
chronology of the strata from the Niagara to the Quaternary
beds. The larter period is represented by glacial drift and
Champlain 35 feet, and from 2 to 25 feet of alluvial clays
and soil. The geological section of Jepnings contains a
thin crop of Cincinnati rocks which are 32 feet thick iu the
northeast part of the county, 40 feet of Niagara, 74 feet of
Devonian strata, Corniferous 18 feet; building stone, equiv-
alent of the hydraulic cement beds of Clarke county, 11
feet; Gennessee shale of New York reports, “ New Albany

" black shale,” 45 feet.

The lower carboniferons and coal measures are entirely
absent, and we come next in the ascending order to the
Quaternary, which appears in about the same force as in
Jennings county. The Hamilton beds in this county fur-
nish some of the best building stones in the State. For a
detailed account of the various formations and the econom-
ical value of their minerals the reader is referred to Prof.
Borden’s Report in another place in this volume.

The survey of the inland lakes, in the northern part of
the State, conducted, by Dr. G. M. Levette, assisted by
Caleb Cooke, of Peabody Academy, Salem, Massachusetts,
was productive of many important results as will be seen
by reference to the report. Up to the time of this survey
it was currently believed that many of these beautiful lakes
had a very great depth of water, some indeed were com-
monly called “bottomless lakes.”” The greatest depth of
water found in any examined did not exceed 52 feet while

" some of the so called ¢ bottomless lakes” had a depth of

only 9.5 feet. The temperature of the water was taken
with one of Green’s deep sea thermometers and carefully
noted at different depths, which showed a uniform decrease
in the témperature from the surface to the bottom. Pine
Lake, in Laporte county, had a surface temperature of 68°
F. and at the bottom 52 fvet the temperature was 55° F.
An apparent exception to the rule of a gradual decrease in
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the temperature toward the bottom was met with in Stone’s
Lake, Laporte county, where the thermometer fell from
" 66° at 28 feet to 56° at 30 feet, a difference of 10° in two
feet. This rapid change of temperature is no doubt prop-
erly attributed to the presence of springs of cold water
which rise from the bottom. The water of these lakes is
remarkably clear and free from mineral matter. An analysis
was made of the water from Lake James in Steuben county..
It is clear and has a pleasant taste and is. neutral to litmus.
paper. :

An imperial gallon (10 pounds) contains 10.5 grains of
solid mineral matter, composed of.

Bicarbonate of lime. ..ccviiee vos viiceeses svesnses socrns searer 7.00 grains.

Iron, aluming and SiliCa....ce cerres cosse seseesves caseeene 2.10 grains.

Magnesia and. undeterminediu.ieiee: seoveesees vornns veree. 1.40 graing,
10.50

It eontains no more mineral matter than is commonly
present in river water and is not only a potable water in a
most eminent degree, and may be drawn from the bottom
with a temperature of 50 which is refreshingly. cool with-
out the addition of ice, but is likewise well suited for
laundry purposes and for those branches of manufactures.
which require large quantities of water, such as the manu-
facture of fine writing paper, printing paper, ete.

The ancient shores of many of these lakes, for it appears
that their water area has been constantly diminishing, are
composed of chalk (carbonate of lime) of creamy tint almost
white. This tint is due to organic matter since it only
contains a trace of oxide of iron and the discoloration dis-
appears when'it is burnt. This chalk was at one time in.
common use for the manufacture of quick-lime, for which
purpose it answers very well, but does not eompare favor-
ably in quality with the lime from Huntington, Peru and
Delphi, nor can it be mined and burnt as cheaply as at the
latter localities where the best of limestone is quarried at.
the surface crop. Samples of this fresh water chalk were
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eollected from various localities, two of which were ana-
lIysed. One from the shore of a small Jake on the farm ot
G. W. Slocum, See. 3, T. 37, R. 13, Steuben county. This
sample contained in 100 parts:

Water at 212% Foorvivirens sreviiees cvven cesees ssevanen 8.00 per cent,
Carbonic acid and combined water......... .. ... 41.50 per cent.
Insoluble SIHCAtES wuueerins veises rrvrecs sernn e .30 per cent.

Oxide of Iron ..ovveveeees corveins canvnes

AUINIDA .eoiae ernnseorrns cesserass saenes sosnes cnvens sossrese 1.50 per cent.

Lime suvverveernes ... 4636 per cent.

Magnesia. coeeeees veerac ae fuasses seesan e seenanies sressnnas 3.42 per cent,

Sulphuric 2cid. . ceeees sovese cerens voreeren srrseeia e .10 per cent.

Phosphoric acidiee e sivesnnee sanens seeens sesenenns .38 per cent.
100.56

The other sample analysed was taken from a bluff one
mile north of Rome City, Noble county, that formed the
border of a lake which has filled up by vegetation and
formed a peat bog.

Composition in 100 parts :

Water at 212° Fu.uueevveens cnveie vinens vevnes sesesnnns ane 3.00 per cent,
Carbonic acid and eombined water......... ...... 41.00 per cent,
Insoluble SiliCates..cuue voueer coesverse voenne roreeies .70 per cent.

Oxide of iron...eceveee vee . ... & trace.

Aluming .. veeee renanes 1.00 per cent.,

LAINC. eerens serevens seeres srcsnsarens teeeareans renss evanenes 49.84 per cent.

MAZNESIR. trrnae weione serrarnns srsesssns vosseress sranes sosons 4.10 per cent.

Sulphuric acid .03 per cent,

Phosphoric acid..... voes senestans ssanen s evenee .52 per cent.
100.19

These chalks show a remarkable degree of purity, the
insoluble matter in each case is less than one per cent.,
and they contain only a trace of iron. The discoloration is
removed by ignition ; it is pulverulent when dry and soft
like mortar when first taken from the bank, and may be
pressed into pencils and will mark like the common KEng-
lish chalk,

The deposits bordering some of the flakes, and which
occupied the ancient bed of the lake, have a thickness,
where penetrated by wells, of from twenty to thirty feet.
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Specimens of this fresh water chalk were sent to Prof.
Edwin Bicknell, of Cambridge University, and Dr. J.
Gardner, of Bedford, Indiana, and to Dr. W. W. Butter-
field, of this city, for microscopic inspection, and not one
of these able microseopists could find in it either diatoms
or the globigerina so characteristic of the marine chalk, nor
any other forms of foraminifera. We are therefore brought
to conclude, notwithstanding that the percentage of bicarb-
onate of lime is not greater than is commonly found in
river water, that these great chalk beds are formed by
chemical precipitation of the lime and magnesia from the
water, brought about by the agency of the atmosphere and
aquatic plants. In the absence of accurate knowledge
regarding the annual rate at which this deposit takes place:
we may with reason assume that it progressed at the rate
of one-tenth of an inch a year and at this rate the deposit
of thirty feet required a period of 3,600 years for their
accuwulation. Long as this period may appear to many, it
is plain to see, independent of other striking geological
evidence, that it does not by any means represent the age
of the lakes; since it is known that the deposition accu-
mulates with far greater rapidity along the shores where the
water is shallow and more under the influence of the sun’s
rays to elevate its temperature and dissipate the carbonic
acid that held the lime in solution, so that the estimate
should include a horizontal as well as verticle measurement
of the accumulated chalk, By this means too the circum-
ference of the Jakes have been very greatly contracted and
the chalk deposit may, in some instances, be followed inland
for several hundred yards. Indeed in this way some lakes
have been almost entirely filled up and the central portion
formed into peat bogs.

While this chalk is available for the manufacture of quick
lime it is far more valuable as a fertilizer. It will be found
especially well saited when dried and pulverized to promote
the growth of cereals and grasses on sand and clay lands.
About two tons prepared in this way should be sown broad-
cast over an acre and then plowed in. It will have a
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tendency to warm the soil and furnish lime, magnesia and
phosphoric acid, being richer in the latter substance than
most productive soils.

In addition to the investigations for temperature of the
water of these inland lakes at serial depths, Dr., Levetté was
directed to take the temperature of the deep wells bored for
artesian water at Fort Wayne, Allen county, and at
Wabash, Wabash county. The well at Fort Wayne, at the
time of his visit, was 2,635 feet deep, but has since reached
a depth of 3,000 feet, where the work is suspended without
having found water that rises to a greater hight than eight
feet below the surface, The mouth of the bore, which is
situated in the public square, is about thirty feet above the
bed of the Maumee river, 228 feet above the level of Lake
Erie and 793 feet above tide-water of the Gulf of Mexico,
The first eighty-eight feet went through glacial drift where
it struck the first rock, which is a light colored limestone
belonging to the Niagara epoch and continues through lime-
stone and calcareous shale to the depth of 2,500 feet; thence
in soft calecareous rock to the bottom which is still in the
Lower Silurian. The temperature of the air in the house
covering the well and the machinery used in boring, was 70°
F. The temperature of the water in the well was taken at
90 feet down, at 100 feet, at 1,000 feet, at 1,500 feet and at

the bottom, 2,635 feet, and in each instance the thermome-

ter registered 513° F.

The well at Wabash was commenced in the Court House
square, 85 feet above Wabash river, 186 feet above Lake
Erie, and 751 feet above tide water in the Gulf. This bore
started in the Niagara limestone, which shows itself in the
street cut close by, and continued in limestone and calea-
reous shales to the depth of 2,270 feet without finding
artesian water. Water was reached at 85 feet and it is
believed by the parties who were employed to make the bore
that several other seams of water were encountered! The
temperature of the air at the surface was 85° F. and
uniformly 503° F. at 100 feet, 500 feet, 1,000 feet and 2,270
feet down..
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The results obtained above were so different from what
was expected, that special precautiens were taken to
prevent any possible error from derangement: of the ther-
mometer, which is one made expressly for the purpose by
James Green, of New York, it was therefore subjected to
the temperature of melting ice and found to be in perfect
working order. The inference to be drawn from the uni-
form temperature of these wells, is, that they are filled with
water that comes from an upper stratum and the tem-
perature which it receives at that horizon is by means of the
greater specific gravity of cold water carried down to the
bottom, This constant supply of cold water from above
counteracts the influence of internal heat. In this respect
the deep wells correspond with the results obtained by the
“Challenger ” in the sheltered basins of the deep sea lying
in the neighborhood of the Australian continent. These
basins correspond to wells of large diameter and the tem-
perature of the water within the rim was found to be the
same from top to bottom,

The level of the water in the Wabash well stands on a
level with that of Wabash river, since it is known to
rise and fall with that stream and is topographically 96
feet below the surface of the water in the Fort Wayne
well.  But on the other hand the seam of water supply of
the latter well lies some nearer to the surface of the earth.

Having determined the temperature of these wells, where
the water does not reach the top, it was deemed important
to make a test of some artesian well. Several wells had been
bored at Terre Haute, in Vigo county, for petroleum, but
owing to the moderate yield of oil and its low price in the
market they have been abandoned and we only found one
of the three wells that could be tested for temperature in
any manner. This is a well owned by J. 8. Miller and
is situated in the edge of the city and on the bank of
‘Wabash river, 93 feet below lake Erie, and 472 feet above
tide water of the Gulf of Mexico. The drill commenced in
the glacial drift, passed through the coal measures, Devonian
and in my opinion stopped in the Niagara at the depth of
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1923 feet and 4 inches. According to the record of the
bore, it went through five seams of coal. The first seam at
the depth of 1643 feet which is 6.2 feet thick; at 183 feet,
coal 3 feet thick ; at 216 feet, coal 9 inches thick; at 224
feet, salt water with gas; at 262 feet, coal 2 feet 3 inches
thick ; 308 feet, coal 3 feet 3 inches; sulphur water first
appeared at a depth of 980 feet but the present flow, it is
believed, comes from the bottom of the well and if piped
80 as to eonfine the water it will rise to the hight of 30
feet above the surfaice. The water belongs to the class
known as saline sulphuret. At out-flow the water has a
temperature of 81° F. and continued the same to the depth
of 100 feet where the thermometer was stopped by some
obstruction that prevented its further descent. There can be
po question but the temperature of 81° will be found per-
sistant to the bottors. This well fully confirms the eoncln-

- sions which had already been reached, that the temperature

of these bores is dependent upon the temperature of the
water which fills them, and the latter is determined by the
horizon from which it is derived. It is now generally
admitted that the earth was once in a state ‘of liquid incan-
descence and that it has been gradually cooling. In this

-way the outer surface became a solid crust and finally so

much reduced in temperature as to render it the fit abode of
plants and animalse '

Physieists have determined by observations on the manner
in which the earth attracts the moon and by experiments
made with the pendulum that the earth can not be an empty
sphere. And by observations on the precessional motion of
the pole of the earth, Mr. Hopkins undertakes to-show
that the solid crust can not be less than from 800 to 1,000
miles, but, as Lyell remarks, “this does not preclude us
from imagining that great lakes and seas of melted matter
may be distributed through a shell of 800 miles thick.”
Though the thermal condition of the central part of the
globe is a subject which has long elicited the attention of
mathematicians and philosophers, the solution appears to be
still far from being definitely settled. By the study of deep
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mines and deep bores certain facts have been attained which
go to show that under varying conditions there is a
regular increment in temperature of the earth’s crust as
you descend below the external stratum. According to
Bishoff the heat increases more rapidly in schists than in
granite, eti]l more rapidly in metallic veins and more in
lodes of copper than in those of tin, and most of all in beds
of coal. From the irregularity found to exist in the tem-
perature of artesian wells they have not proved to be a
reliable means of determining the true rate of increase in
the temperature of the earth’s strata.

In an artesian well in Wurtemburg the temperature
increases 1° F. for every 19 feet of descent. In two wells,
one in Durham the other in Manchester, each 2,000 feet
deep, Mr. Phillips found the temperature to increase 1°
for every 65 to 70 feet in depth. Inthe silver and lead
mines of Saxony the increase was found to be 1° for every
65 feet. While in other mines in the country it was found
necessary to descend three or four times as far for one
degree of heat. In Cornwall, England, at a depth of 1,380
feet the mean temperature was found to be 68° F. which
gives one degree for every 75 feet. The experimental well
bored at Greneclle, near Paris, is 1,800 feet, or nearly the same
as the Terre Haute well, gave sn increase of 1° for every 60
feet. But the artesian well at the Royal Palace in Naples,
is 1460 feet deep and has a temperatule of only 68° and
after deducting for the mean temperature at the surface,
this gives a rate equal to one degree in 208 fect.  Another
well in the same city, only 900 feet deep, shows an increase
of- one degree in every 83 feet of depth. The difference in
the rate of increase in these two wells may be due to an
inflax of cold water in the upper part of the well at
Grenelle.  These examples are given for the purpose of
comparison with the results obtained from the well at
Terre Haute, and if we may assume the mean temperature
of the surface to be 50° F. at Terre Haute, we then have an
increase of one degree for every 62 feet of depth which



OF INDIANA. ‘ 47

agrees very closely with the observations made on the Dur-
ham and Manchester wells in England.

In estimating the temperature of the earth by observa-
tions on the temperature of artesian wells and mines, it is
not only necessary to know the mean temperature at the
surface, but the elevation above the sea should also be taken
in consideration. In my opinion the most reliable way to
arrive at the mean temperature of a locality is to adopt for
it the temperature of well water where the depth is not less
than 20 to 40 feet. For I have found that the temperature
of well water av such depths represents very fairly the mean
temperature of the surface and at all events furnishes a con-
stant standard by which to calculate the rate of increment
in deep bores. The deepest as well as one of the most
instructive artesian bores of which I have any knowledge,
is the ome situated about 25 miles south of Berlin and
bored by the Prussian government For a depth of 291
feet it passed through gypsum and from thence it encoun-
tered salt for a distance of 3,881 feet without reaching the
bottom of the mass. The total depth being 4,172 feet.

Professor Mohr, of Bonn, reports the temperature of this
well to be as follows :

Increase per

Depth. Degrees F. 100 feet.
700 67.22 L.
900 72.16 2.47

1100 76.87 - 2.36

1300 81.37 2.25

1500 85.62 : 2.13
1700 89.65 2.02
1900 93.46 1.91
2100 97.03 . 1.79
3390 114.70

These observations show that the rate of increase of heat
diminishes with the depth, and Prof. Mohr believes that at
a depth of 5,170 feet a zove of invariable temperature will
be reached. '

Estimating accerding to the rate of increase shown by
the investigations of Mohr, the temperature of the earth
at the bottom of the Fort Wayne well will be about
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108.88° F. but calculated by the assumption of one degree
of increase for every 62 feet of depth, as furnished by the
experiments on the Terre Haute well, it would give a tem-
perature of 3000 =+ 62 4+ 50 = 98.4° F.

The temperature found in the Prussian well is 93.46° at
the depth of 1900 feet which is 12.46° higher than the
water which issues from the Terre Haute well, and goes to
show that the latter water is mixed with colder streams
from above, or is from a horizon about 1500 feet below the
surface, since the actual difference of temperature between
the Prussian well and the Terre Haute and Fort Wayne
wells at the respective depths given above, are about the
same.

ANALYSES OF COALS.

Oné hundred and thirty-three samples of coal, represent- -
ing sixty-nine different mines or ount-crops, have been anal-
ysed during the year and the results are given on the fol-
lowing pages and in the tables of analyses in another part
of the report.

CLLAY COUNTY COALS.

Elias Cooprider’s coal L on section 31, township 10,
range 6, near Middletown, Clay county. This is a com-
pact jet-black, slightly laminate, caking coal with some
evidence of pyrites in the lower part.

Top. Middle. Bottom.
Fixed carbon........ eeres 44,00 45.00 50.50
GAS crrrerese serranics saensasee 47.50 44,00 42.50
Water.e: weerssvasnsnnen 400 2.50 3.00
ASh.cues ieeerentvenns .pink 4.50 brown, 8.50 yvellow, 400
Coke, per centuuiirecns . 48.50 53 50 54.50
Heat units.......... R 7924. 7673. 7980.
Specific gravity.......... 1.280 1.533 1.211

‘Weight of 1 cubie foot.. 80.00 N 95.81 75.68
Coke: vitreous, puffed, amorphous. :

John Cooprider’s coal K on section 31, town 10, range 6
near Middlebury, Clay county. Coal L, 8 feet thick. A,
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jet-black, compact, caking coal, breaks into irregular cubes
and has some pyrites in the vertical seams.

, Midale. Bottom.
Fixed Carbom cvvve v crveerees serneanee sescecsnn 44.50 41.50
Gaf.. coeveraen Ceres susvonaes te oeserevsans srrmsesse . 47,50
‘Water 3.50
Ash, purple. ..o venes 7.50
Coke, per cent..... . 49.00
Heat units............ 2 7711,
Specific gravity...... ... 1.274
‘Weight of 1 cubic foot 79.62

Coke: lustreless, puffed, amorphous

Kennedy’s coal near Centre Point, Clay county Coal 1,
4 feet thick. This is a dry, laminate, dull black, block
coal, breaking into irregular fragments; shows charcoal
partings and pyrites in the vertical seams. The bottom of
the seam runs into caking coal with white clay in the seams.

Top. Middle. Bottom.
Fixed carbofi...c.ec.euee 46.50 49.50 52.00
(07 1- R er veenns 35.00 39,00 .. 40.50
Water..cooveees snnenr Ceveseene 3.00 2.50 3.00
A8Rauieee ceisaens 15.50  white, 9.00  white, 4.50
Coke. cverean 62,00 58.00 56.50
Heat units 6968. 7575. 7917.
Specific gravity......... . 1354 1.204 1.188
‘Weight of 1 cubic foot.. 84.62 75.25 74.25

Coke: not puffed, vitreous, laminate the bottom part showing a
tendency to cake.

Knickerbocker Coal Company’s shaft near Salem, Clay
county. Coal I, 3 feet 2 inches thick. This is a dull black,
block coal in thin lamine with charcoal partings, breaks
into irregular forms and is very strong across the hnes of
bedding.

Top. Middie. Bottom.
.............. 55.00 52.50 50.50
. 37.00 39.50 40.00
..... e 250 2,00 3.00
Jbuff, 5.50 white, 6.00 white, 6.50
COoke nireor serennsveses mreee 60,50 58,50 57.00
Heat units....cceeveemaivees 7838. 7774, 7750,
Specific gravity...eeee.. 1167 1.134 1.241
Weight of 1 cubic foot.. 72.93 74.00 71.56

Coke : laminate, vitreous, not swollen.

G. R.—4
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W. R. Kress’ coal I, on section 6, township 9, range 6,
near Middlebury, Clay county. A dall black, slaty, block
coal, rupning into eaking coal at the bottom of the seam,
has charcoal partings, is much stained with iron and shows
Ppyrites at the bottom of the seam,

Top. Middle. . Bottorh.

Fixed carbon.....one. 4400 40.50 88.50°
Ga8.urverres carans resrnnasnnass 39,50 44.50 44.50°
Water covvvees cvversmrssssra . 350 4.50 4.00
Ash .vvivens seereeennved,  13.000 brown, 1050  gray, 13.00
- COKE v reeens cevesrine cannneen 57.00 . 51.00 51.50
Heat units...eu. e coverenns 7179, 7355, 7194,
Specific gravity.......... 1.318 1.287 1.432
‘Weight of 1 cubie foot.. 82.37 80.43 89.40

Coke: from top and middle laminate, vitreous, not puffed; fromy
bottom, puffed, lustreless, amorphous.

Limited Liability Coal Co.’s coal, near Ashboro, Clay
county. Coal I, 3 feet 10 inches thick. This is a typical
block coal, in thin laminz, separated by charcoal markings,
very strong across the bedding and free from sulphur.

Fixed €arbDoN... ccccasieerve soreer sesros svenss sessnniss sevees sorvarvees 700

37.00

Ga8..iveees ses erese sresssnes beasseres sacnae erne wrrers vesune .
Water veeesearensones tereraeses anas o bosaveren canen o evos nasess an veevaes 3007
ABN, White. ceeeer crevsraen sevessessae vesess scvonn sueres sncrssscs soseer 3.0
[873): 3T, . 60,60
Heat units....... b reves sesver 8000.
Specific Gravity..cceveeees cesees wovessvssse see w1231

. 76.93

Weight of 1 cubic f00buuee wriee e
Coke: not puffed, lustreless, laminate.

Coal at Lodi, Clay eounty, 30 inches thick. A glossy,

jet-black, caking coal, with pyrites in the partings.

Fixed CArDON. cieeet verees saeseress soneus ssvsserss sases sreoranes sevans  43.00
GAB. veevree ecnnerstres morcevmnn s 40.50
WVALET veerer ersess vesssrs susoss sosess rrnnne sovess senves srovssans sessvrans 3.0
Asgh, red. .o ien. ¢ aseres seasarere drvemeeen s reveeses sersenses we ovenen 13.50°
Coke..ueens creeneeas et rheens sethonsce vesons nesees  D0.50
Heat units e cecerr e svvveere seersesvraesseenes 11904
‘Weight of one cubic foot .... tee bovssnnes crveennen are 81.43
Specific gravity..covee cere sevianvrnnes one crreseerreen srsreres ¢ srane 1.308

. Cokje‘: puffed, lustreless, amorphous.
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Markland Coal Co.s coal, near Clay city, Clay county.
Coal I, 3 feet 4 iaches thick, This is a bright black, lam-
inate, block coal with very distinct charcoal partings.
Four inches of the middle of this seam is a glossy, jet
black, caking coal, with only one-half per cent. of ash; it
bears a close resemblance to the mineral Albertite from
Nova Scotia. On exposure to the air, it breaks iuto small
irregular fragments, and burpns like a pine knot when
once ignited. Underlying the bottom are 3 or 4 inches
of bone coal, containing considerable pyrites, analysis not
given.

Top. Middle. Bottom.
Fixed carbon..ccueene 5800 63.50 59.00
GaS.eruore 36.00 33.50 36.00
Water 2.00 2.50 2.50
Ash, white...coeeemmeamvens 4,00 50 < 250
Coke.....or... oo 62.00 64.00 61.50
Heat anits......oomnveanenee 7989, 8205. 8070.
Specific gravity... ......... 1.202 1.145 1.221
Weight of 1 cubie foot.. 75.12 71.56 76.31

Coke from top slightly puffed, laminate, vitreous; from middle
very much puffed, amorphous, vitreous ; from bottom slightly puifed,
amorphous, vitreous.

McClellan. & Zeller’s coal, north of Brazil, Clay county.
This is a typical block coal, a dull, lustreless black, in thin
lamins, separated by fibrous charcoal partings, very strong
across the bedding lines, free from pyrites and calcite and
is highly esteemed for blast and puddling furnace use, The
specimen analysed was fresh from the mine and held a large
excess of water which on exposure to the air of the labo-
ratory for a few weeks would reduce to about 3.5 per cent. -

Fixed carboni. v seceseees o veevaes aei v sreses sseanase anaves 56.50
Ga8 .ieveevroneiarar

Water .......

Ash, white...

Coke.. «earens severs sennes esasanas

Heat umts, wet coaL e eoesnuses aresnrses ssnsonans sesnensasne (D49
Heat units, dry Cofluuiveee. e sessersrssessss sosrovane sesessrns v 8000,
Specific gravity.. cceeeeeee o even srnevasas v eeensnees 1,285
Weight of 1 cubie foot... ver serereane per rorees sesees 80.31

Coke : laminate, not swollen, lustreless
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Johkn McCOrea’s coal pear Hoosiertown, Clay county.
Coal I. This is a dull black, semi-block coal in moderately
thin lamins, running into caking coal at the bottom of the
seam ; no pyrites visible.

Top. Middle. Bottom.
Fixed carbon.............. 56.50 56.00 58.00
GaS. corereers venves sessriisenes 39,50 36.00 37.00
WAter eeeesaes cernurans deenes 2.00 2,50 2.50
Ash, white.mseeer cerennnee 2.00 5.50 2.50
Coke, cvevees cenrasisrennse. 5850 61.50 60.50
Heat units...... [ 8189. 7828. 8080.
Specific gravity «eeeveeen. 1.196 1.229 1.227
Weight of 1 eubic foot 74.75 76.81 76.06

€Coke: slightly puffed, laminate, vitreous.

Morrison’s shaft coal, on J. B. Moss’ land, section 8,
township 11, range 6, near Centre Point, Clay county.
Coal 1, 3'feet 11 inches thick. Thisis a compact, strong,
dull black, block coal in moderately thin lamins, breaks
into irregular cubic fragments; is slightly iron stained in
the vertical seams. -

Top. Middle. Bottom.

Fixed Carbon...ceee ceeens 52,50 58.50 57.00
34.00 36.00

3.00 3.50

white, 450  flesh, 350

63.00 60.50

7846, 7909,

Specific gravity . eeeeeeees 1.233 1.253 1.209
Weight of 1 eubie foot 77.06 78.31 75.56

Coke: from top and middle, laminate, vitreous, not puffed ;
from bottom, slightly puffed, amorphous, vitreous.

Muir & Free’'s coal, on section 27, township 9, range 7,
in Clay county. Coal I, 3 feet 3 inches thick. This is a
dull black, block coal with eharcoal partings in moderately
thin lamine, breaks into irregular cubic forms and is
glossy on the cross fracture.

Top. Middle.

Fixed Carbom «.cuee soervenes sevnenaen s sesrases 52.00 . 48.50
cee 4250 41.50

Water wuceenee prve Segeseass crreveres serensans w250 4.00
Ash, White wverees revevens sesnvesessiaser weee 3.00 6.00

. @okeunnni veraeenai s arves swenians sveres sveees ore .. 55.60 54.50
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Heat units ........ v reeren arstesnsn eanmns sumsosasn 8101. 7727,
Specific gravity ... ot oreresss rnesans 1269 1.167
Weight of 1 cublc foot cnsreseene 7931 7298

Coke: slightly puffed, lammate, lustreless.

Ward & Perry’s coal, “ Oakland Slope,” on section 19,
township 12, range 6, Clay county. Coal I, 4 feet thick.
The top part of this coal is a dead black, compact, bony,
cannel-like coal, with pyrites in the vertical seams. The
‘remainder of the seam is a dull black, distinctly laminate,
" block coal with no appearance of pyrites.

Top. Middle. Bottom.
Fized carbon........cee.. 57.00 58.50 58.00
Gas.... w..s st nnaes reenasee . 86.50 36.00 34.50
Water ....... s reeeneass sanes . 3.00 2.50 2.50
Ash...enes P, red, 3.50 white, 3.00 white, 5.00
Coke .. vouee eas cevensess snere . X 61.50 63.00
Heat unitg.cooe covees cnnnns 8030. 7851.
Specific gravity... 1.162 1.222
Weight of 1 cubic foot. 72.81 72.62 76.37

Coke: from top, not puffed, amorphous, brilliant; from middle and
bottom, slightly puffed, laminate, vifreous.

Ambrose Phipp’s coal, on section 30, township 10, range
6, near Middlebury, Clay county. Coal K, 3 feet thick.
‘This is a brilliant black, semi-block coal in moderately
thick lamine, with charcoal partings, running into a caking
coal at bottom of the seam, with pyrites, The whole is
much iron-stained, ’

Top. Middle. Bottom.

52.00 48.50 40.00

39.50 44.50 47.00

3.00 2.50 . 2,50

5.50 pink, 4.50 red, 10.50

caree s 57.60 53.00 50.50

Heat uRitS. ..o corene reasee 7826. 8002, 7544,
Specific gravity.. woeeees 1.303 1.266 1.333
Weight of 1 eubic foot.. 81.43 79.15 83.31

Coke: slightly puffed, lustreless, laminate.

Jacob Rousch’s coal, on section 4, township 9, range 6, near
Middlebury, Clay county. Coal K, 17 inches thick. This
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is a lustreless, black, slaty, block coal, in thin and easily sep~
arated laming; stained with iron in the vertical seams,

FIXEA CATDOM.wcite sresaenes cstnnnsnsans sesesnssnsas sorasasas sissavase 49.50.

Heat units... eest vepree enses besbsn sevare sreaveans s
¢ Specific grawty corams reensoens sanes s ernnasvernre ue . 1.239
Weight of 1 cubw foot e aviearens arsaanees sar s ornavenne 17,42
Coke: not puffed, lustreless, lammate;
Stedman’s coal, near Centre Point, Clay county. Coal T,
3 feet 10 inches thiek. A dull black, laminate, block coal,
breaks into rectangular forms and shows some pyrites in the-
seams.

Top. - Middle. Bottom.
Fixed carbon....cccer eee . 57.50 50.50 60.00
Gas... ees 35.50- 39.50 32:60
Water cerreens veven e 300 2.00 3.00
Agh, Whlte ...... v serresves 4.00- 8.00 . 5.00
COKBuroerar verens scrse snnnne 61.50 58.50. 65.00
Heat unit8...ceeuee verevanes 7903. 7904, 7784.
Specific gravity.... seeeeee 1.208 1.216 1.220
Weight of 1 cubic foot. 75.50. 76.00 76.25.

Coke: from top and middle, not puffed, laminate, lustreless;. bot-
tom, puffed, vitreous, amorphous.

John Storm’s coal, on section 6, township 9, range 6, near
Middlebury, Clay county. Coal B2 3 feet 6 inches thick.
The upper part is a laminate, shaly, iron-stained, block coal ;
the middle and lower parts run into bright caking coal with
white clay in the seams and breaks into irregular fragments.

Top. Middte. Bottom.
Fixed carbon..wee wie 52,50 59.00 55.50
GA8. cerveeres servvass meons aee 38.00 - 36.00- 35.50
WAL cveviens cereniirovenns 2.50: 2.50 2.00
Agh, white......... aseaseas 7.00 2.50 7.00
€0ke. . eersrnen voenns < D950 61.50 62.50
Heat units......... ceereeeee  TT28. 8070. 7731.
Specific gravity...ooeree. 1.204 1.257 1.230:
Weight of 1 cubic foot. 75.25 78,56 76,87

Coke: from top not puffed, laminate, vitreous; from middle am&
bottom. puffed, vitreous, amorphous.
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Wagstaff’s coal, near Coal City, Clay county. Coal B?
3 feet 6 inches thick. The top and bottom parts of this
seam are lustreless, shaly, bloek coals, while the middle
portion is a bright, glossy black, caking coal; the top
portion contains considerable pyrites.

Top. Middle. Bottom.
Fixed carbon........ w6100 59.00 54.50
Gas. wreesres soves ees vensse e 33.50 36.00 40.50
Water o veeeee weee 2,50 2.50 2,50
Ash, red . e cosennvorene 3.00 2.50 2.50
COKE.vrerenner wvamen seresanns 64.00 61.50 57.00
Heat units..eeeees e veese 8003, 8070, 8120,
Specific gravity «...ceeu- 1.319 1.231 1.214
Weight of 1 cubic foot. 8243 - 76.93 75.87

Coke: from top and bottom, not puffed, laminate, lustreless ; from
wmiddle, puffed, amorphous, brilliant.
Woodrwff & Fletcher’s coal near Hoosiertown, Clay
county, Coal 1, 4 feet thick. This is a dull black, lami-
nate, block coal, with charcoal partings, breaks into rhom-~

- boidal blocks, no visible pyrites.

Top. Middle. Bottom.
Fixed carboNu. i iares  55.50 59.00 58.00
GrA8. ceores vessse sossarans snnnee 36,00 . 3550 38.50
2.00 200 2.00
6.50  flesh, 3.50 white, 1.50
COKE.ueatnee sensasers soaesnses 62,00 62.50 59.50
Heat units...... easne senen . 7787, 8024. 8218.
Specific gravity.. ..cceenn. 1.221 1.216 1,188
Weight of 1 cubie foot.. 76.31 76.00 74.12

Coke: puffed, vitreous, amorphous.

OWEN COUNTY COALS,

- Arney’s coal, near Middletown, Owen county. Seam 3 feet

8 inches thick. This is a dull black, caking coal, break-
ing into irregular blocks, except a few inches of the
middle of the seam, which has a eonchoidal fracture,
slightly iridescent and indistinctly laminate. In the upper
and lower parts of the seam the lamin® are well marked
and calcite appears in the vertical seams,

Top. Middle. ¥ Bottom.
Fixed carbon.....c..u... 49.50 . 49.50 51.50
GABa veeeersen svesavses srsesnss 45,00 45.00 40.50
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3.50 3.00

white, 2.00 red, 5.00

51.50 56.50

Heat units.cvesiees covennees 8129, 8120, .. 7877,
Speeifie gravity.......... 1.212 1.206 1.271
Weight of 1 cubie foot 75.75 75.37 79.44

Coke: from top and middle, puffed, vitreous, amerphous ; from
bottem, not puffed, laminate, lustreless.

Reuben Barton’s coal, on section 14, township 9, range
5, near Patricksburg, Owen county. Seam 17 inches thick.
A glossy, black, eaking coal, with pyrites in the partings;
breaks into irregular eubes.

Fixed carbom ... ceeies sreveiins voveas sanie svnenssns seesvs svnnne 4400

GE ceveernen vavnee cresrnns s reseeses saesen 49.00
WaAter cievee voseesens srsranens soreens 2.50
Ash, red ceercres corsveces won eresareene 4.50
COKE teverveer vessneess sseernee csnars cosaes sonsee snsvne sonens eesesrenes 48.50
Heat UNItS ovies versteenn seeserens reveen seesss soenen sovesssse sonnoaseras 8051.
Specifie ravity. eccie cevve veries ssnveenes snnensens cossns sossaness 1,267
Weight of 1 cubic fOOb covsrern srerss sorere sessnrams cencns sevaas - 79.18

Coke : puffed, amorphous, brilliant.

James Beamen’s coal, on section 3, township 11, range 4,
near Cataract, Owen county. Coal A, 2 feet thick. This
is a dull black, dry, block eoal, in very thin lamine ; no signs
of pyrites or calcite.

Fixed earbon ......... ceerens voe erer wesees carvesess vevess assees . 52,50
GHaBur ererrsas sseres cavnne savess 41.00
WALeT .. cverncen srasen sesnns sunen 3.50
Agh, Ted..vvvers  eenes sesreeressues 3.00
COKE revree sesecvons casarenas 55.50
Heat units....ooseesan 8004.
Specific gravity.. 1.240
Weight of 1 cubic f00b.uisiees corecesen tesnessenerares sasiss senves 77.50

Coke: unaltered, laminate, vitreous.

Joseph Brammer’s coal, on section 1, townsnip 10, range
5, near Patricksburg, Owen county. Seam 32 inches thick.
This is a dull black, semi-canne! coal with a slightly
conchoidal fracture, the bottom of the seam running into
slaty, block coal with pyrites in the partings; the whole
showing iron stains,
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Top. Middle, Bottom.,
Fixed carbon.. ....cceeeee 46,00 53.50 46.00
GAB.cveree ssvsssnsesnereesnane 48.50 41.00 47.00
Water vesees oo srrnees eenenes 4,00 2.00 2.50
X)W, 1.50 red, 3.50 pink, 450
CoKke.creensrnerens 47.50 57.00 50.50
Heat units......... 8167. 8085, 8029,
Specific gravity... 1,192 T 1.204 1.277
Weight of 1 cubie foot.. 74.50 75.25 79.81

Coke: from the cannel portion of the seam, shriveled, laminate,
lustreless; that from the middle and bottom, slightly puffed, lami-
nate, lustreless.

T'ice Burger’s coal, on section 26, township 10, range 6, near
Marion, Owen county. This is a dull black, lustreless,
block coal in thin laminse with charcoal partings; pyrites
occur in the vertical seams.

Middle. Boitom.
Fixed carboNue . e corrss vesees sesvensenees 54,00 58.00
GaBiorrerasnser srsseenrnsne sossossoesrvesnssrannne 42,50 35.00 .
wervars sevaeer ovons . 200 3.50°
. veves 1.50 - 8.50
veves soneasess seerssaes cassssees vasens 00,00 61.50
Heat units.oeeeen areevrene ihevesats serees svenes 8262. 78917,
Specific Zravity..e. wecerscet stesss svasns snnve . L1191 1.223
Weight of 1 cubic f00t...couverrer saresesuenns  75.68 76.44

Coke: from middle part, not puffed, laminate, vitreous; from bot-
tom, slightly puffed, vitreous, amorphous.

Chambers’ coal, on section 3, township 10, range 5, near
Patricksburg, Owen county. Thisjsa jet black, brittle, cak-
ing coal in the top and middle portions of the seam, while
the bottom part is slaty with considerable pyrites. The
whole more or less stained with iron in the vertical seams.

Top. Middie. Bottom.
Fixed carbonu e 49.00 56.50 50.00
Gas 45.50 39.00 39.00
Water 2.50 2.50 2.50
Asgh . 3.00 white, 2.00 brown, 8.50
Coke...oooren veee vrres sseseones 92,00 58.50° . 58.50
Heat units ...ooeee vaee v 8134 8143, 7618.
Specific gravity....c...... 1,280 1.237 © 1,248
Weight of 1 cubic foot. 76.87 77.31 78.00

Coke: from top, slightly pugeF, laminate, lustreless; from middle
and bottom, unchanged, laminate, vitreous.
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D. C. Cress’ coal, near Vandalia, Owen county. Coal A,
2 feet 3 inches thick. This is a dull black, slaty, caking
coal, with pyrites in the partings.

Fixed CarbDOm. e cevees sresernes surren sssns sonine snvase sovesevorens 99,00

GBiemerinrreesns sesssanes coreanses « vaven sanns anssie ve e sesee s rerranes " 89.50
WALEY «.evees crnrernne mreeatone rosersnee srnasrnee sosens snsanases sosesanes  3:00
Ash, yelloW.ere sssnenses vone hevss besens seese vur arpeesagen 2.50
Coke ...... .. eanees oreranes eessesen sresen onsns bes ise revans ssassnsens 57.50
"Heat UnitSu e e crverrens cenrse sennncsrenencne vaesersonesassuecns 3068,
SPecific gravity. ccevves cvessss: sesseosss oo . 1.248
Weight of 1 cubic f00t..cceiens oreneas 78.00

Coke: slightly puffed, vitreous, laminate.

G. Croft’s coal, on section 23, township 10, range 6, near
Marion, Owen county. Coal T, 3 feet thick. This is a
dry, laminate, block coal, with charcoal partings, no pyrites
visible,

Middle, Bottom.
Fixed carbon.)... « rressenn sressrrne s pseeenne D7.50 57.00
Gas . vesesenres saesennssarsarsens  38.50 36.00
Water ........... o seeenenes eresse sesennnene PPN 2.00 2.50
Ash, White. covi cesenvennvrcnss sirovens spersens 2,00 4,50
Coke.eruenenn venenn serse seasns s rresses sneser sasvas 59.50 61.50
Heat units .. terseennenssatesas sasesseens 3178, 7909.
Specific grav1ty voveessresesvess snssssass sreres 1214 1.250
Weight of 1 cubic foot. vevvneserenenne 1587 78.12

Coke: slightly puffed, lammate, vitreous.

Joel Dillon’s coal, on section 21, township 9, range 5, Owen
eounty. Coal M, 18 inches thick. This is a slaty, dall
black, block coal, stained with iron.

Fixed CArhOI.ccce secenare sevoer soernonsn sene 1 raeen ares verane seveen 53.00
GAB. e ieeins crere canons secnes vomessans sosnosses sseosnces susers sunsse sevone 9950
Water . cveeeeces sisees sassnn o - revees srasns sraree
Agh, Whiteu sceerernsesrrrersosene srursevesnsssvoanssevese sossasaen senees 450

COKE uvveraes secenann o tvassoess sesesenee sroreraes e roee vesene veenan 57.50
Heat Unita ceeees woreres sinns ssvens sennes seeesessases e veeee 7906
Specific grav1ty osaesnnn sassesans sanesisen waness snssenareens 1,248
"Weight of 1 cublc foot ..... core serennn cosverveerenaosses snessseae 11,68

Coke: glightly puffed, laminate, vitreous.

Aaron Fiscus’ coal, on section 28, township 9, range 5,
in Owen county. Coal 14 inches thick., Thisis a compact,
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" slaty, dull black, cannel coal with pyrites and plant impres~
sions in the partings.

Fixed carhOm i cvann vesemsneess nnerneescneore sranes seanesennes 45,00
L©7: 1 T werns seeeas sasasees sbenen vece rerares neus e 3300
TV ALET w1 teerrers senren sonare sosres sonsveses soncen svsses snatassss suvensave 250
ABD, BIAY cveeer vereensveees essvonns unensans sessss savnas sesson sonssaane 19,50
COKE o riiinnneriennee seeren cneves sraves sovres sonras senven sesestons sunaes 0450

Heat units... vetes sansne sesrsn sesserese seasen srvens saesss soseseens 0004,
Specific gravxty R vess ssssensnnene eeeer 1,362
Weight of 1 cublc ioot treeeasas srreenans 85,12

Coke: unchanged, laminate, vitreous.

Calvin Fletcher’s coal, on section 10, township 10, range
5, near Patricksburg, Owen county. Coal I, 5 feet 6 inches
thick. This is a dull black, laminate, block coal with char-
coal partings, no visible pyrites, though stained with iron in
vertical seams.

Top. Middle. Boftom.
Fixed carbon .. uecaens 60.00 . B8.00 44.00
GaY vverieierres snnen e 36,00 37.50 45.50
WALer «cvvererer cvvvsvanncoen 2,00 2.00 2.00
- V-1« O 3.00 Whlte, 2.50 red, 8.50
GOk vevrerareres sossnssnnnee  63.00 60.50 52.50
Heat units...... «o vereneens 8059, 8126. 7638.
Specific gravity ...cieeeens 1219 , 1.206 1.241
Weight of 1 cubic foot 76.18 C 7587 77.56

Coke : slightly puffed, laminate, lustreless.

Lauisa Hester’s coal, on section 26, township 9, range 5,
in Owen county., Coal 14 inches thick. A compact,
slaty, dull hlack, cannel coal, with pyrites in the partings.

Fixed CArDON .iieivn sereerene sreresssenes sosossess snten secnnesonnse 47.00

LG 7.1 SN cansans et senerrasi sessessonnss srersess nae 36.00
Water .. PR PUPUUR” 01 |
Ash, gray ......... vevanrons nroes ate enanes sienenars seeves sresanses senees 12.5Q
Coke ciceeeras . o eve researuas ssass seoaes sevsesons srressons seeses 99,50
Heat units.. weeeeres seese esensas terenerne sessneron massns svesas  T10%.

Specific gravity wmvensesssvccrnenns “resns bnanss ces enasas eresneser 1.333
Weight of 1 cubic f00t... cvererees suerereas savessans corureres veesss 83,31

Coke: unchanged, laminate, vitreous.
Jackson James’ coal, near Arcola, Owen county. Coal

A, 8 inches thick. This is a compact, lustreless, deep
black, canael coal.
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Fixed CArDOR viicerees corernens var sernoe oo soserese woossses sesssosee
GAS vervrres evrnsrven cone
Water woeiieen

Specific gravity ....... s reeseees ses sesese sreuss rees
Weight of 1 cubic 00t wiew vrerenee rrenenenres cnrees woe

Coke: shrivelled, laminate, lustreless.

McCreary’s coal, Owen county. Coal A, 1 foot 2 inches
thick. This is a duoll black, laminate, somewhat slaty,
semi-block coal, with iron stains and pyrites in the vertical
seams.

Top. Bottom.
Fixed carbon w.eeieee coecirces sessraens snennnes 53.50 51.00
Gas ; 38.00 42,00

3.00 2.50
Ash...cveuves ooe e seseas senseraee seeans brown, 5.50 red, 4.50
Coke weenenes von 59.50
Heat unifs. coeeeeue o2 bevsese seaans eseee nsuseses . 7974.
Specific gravity . 1.276
Weight of 1 cubic f00bu.e cerees sneerrenna 80.00 79.76

Coke : glightly puffed, laminate, lustreless.

W. 8. Norris' coal, near Patricksburg, Owen county.
Coal B, 2 feet 6 inches thick. This is a dull black, shaly,
caking coal, with pyrites in the partings.

Ash, red....ci v s neee e

COKE. traressnrer covems sovsnsrs esvens sesssesneens sausen o roes raenscannen
Heat Nit8..ccceee cerers sorcosans saeressesenss

Specific gravity. e e sen

‘Weight of 1 cubic foot

Coke: puffed, vitreous, amorphous.

Overholtzer’s coal near Patricksburg, Owen county. Coal
I, 4 to 6 feet thick. This is a dry, laminate, dull black,
block coal, with charcoal partings, vertical seams stained
with iron,

Middle. Bottom.
Fixed carbon... weiveees venene svvsesees ven PR, 57.00 53.00
34.50
3.00
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ASD i srinrnie i sreeisnes weesen yellow, 450 white, 9.50

COKE.uivicres cavsrvnen rernes deves trsnseres ssvmsese , 61,50 62.50
Heat units, .oeeeeeee o0 weveees seanne srsevanin savare 7817, 7447,
Specific gravity ..o e sonns . 1.292
‘Weight of 1 cubic {00t ccvee vvvcrerircreens  76.65 80.75

Coke: not puffed, laminate, lustreless.

Jesse Reagan’s coal, near Stockton, Owen county. Seam
3 feet 6 inches thick. This is a dull black, dry, shaly,
laminate, block coal, running into caking coal at bottom of
seam; charcoal partings between the lamins; vertical
seams stained with iron.

Top. Middle. Bottom.
Fixed carbon. ... e 52.50 52.00 52.50
Gas. vereeens vesresase vorene oo 30,00 40.50 39.50
Watlreensseesr serreivsnvonons 3.00 2.50 2.50
Agh, White eceesses coevannen 7.50 5.00 5.50
COREunrirees corveesesnes snoesn 60.00 57.00 58.00
Heat units..... ves 7555, 7918, 7866.
Specific gravity.. e 1.261 1.230 1.250
‘Weight of 1 cubic foot.. 78.81 76.87 7812

Coke: slightly puffed, laminate, vitreous,

Jesse Rowe’s coal, on section 11, township 10, range 6,
near Marion, Owen county. Coal I, 3 feet 2 inches thick,

This is a dull black, slaty, laminate, semi-block coal,
with pyrites in the partings.

Middle. Bottons.

Fixed carbon e cerserns seseniincors ssenrses 56,00 . 53.50
36.00 39.00

ves evores e 3.00 3.00

Agh, White weres cesrverne corerene crvens sasecanss 5.00 4.50
Coke.covernnn evesnsseses seasrnvrrsor seases sesessses 6100 53.00
Heat units 7828. 7901.
Specific gravity 1.235 1.213
‘Weight of 1 cubic f00t...cevut vvenene veeeens  77.18 75.81

Coke : not puffed, laminate, lustreless.

William Royer’s coal, on section 11, township 10, range
5, near Patricksburg, Owen county. Coal I, 6 feet thick.
This is a deep black, laminate, block coal, with charcoal
in the partings. Some pyrites in the lower part of the
geam.

Top. Middle. Bottom.
Fixed carbon .... weeeea. 55.50 55.00 51.60
[ F:7- NI 38.00 ’ 39.00 41.50

Wateroviw corieense cervenees 250 3.00 3.00
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Ash ...ccsineeens. White, 4.00  pink, 3.00  white, 4.00
Coke.rvires sensreens coerrenren 59,50 58,00 55.50
Heat units.eeeee e veen e 7970. 8022, 7969.
Specific gravity....... c...s 1.260 1.193 1.219
Weight of 1 cubic foot 78.75 74.56 76.18

~ Coke: from top and middle, not puffed, amorphous, lustreless ;
from bottom, slightly puffed, amorphous, vitreous.

Johwn C. Stahl’s coal, on section 19, township 10, range
5, near Patricksburg, Owen county. Coal I, 4 feet 6
inches thick. This is a deep black, laminate, block coal,
breaking in regular cubic forms, has charcoal partings, and
the vertical seams are stained with iron.

Fixed Carbom coouu. covves seeres cverns srones srenssren socnss seseorceenr 58.00

GAB v eeevneverane sovene dseacnose bensss sesussees o e 36,00
TWWALET vecens svaser srsvsevne saveen vonssn serber vonrosons vessasrse vhosssnave dr 3.00
Ash, white........ Vieeseses nees v oreenee e rresnean et aarine reseeees 3.00
Coke ererenrennes 61.00
Heat units........ Ners sumane sesnen soven Cereeoas Ve vrareeses aver enoas 7989,
Specific gravity e ceen verees vessen vosass vone Vo sanns e renenses 1.203
Weight of one cubic foot.....vecevasseeras e s sraeen esennan e 75818

Coke: not swollen, laminate, vitreous.

Mrs. R. White’s coal, one mile south of Coal City, Owen

county.

Seam 2 feet 6 inches thick. A bright, black,

laminate, semi-block coal, with iron staine and pyrites in
the partings. ‘

Fix‘ed CATDON w1t weerarons seanne
Gas ... .

eoe svecnn

Watlr.. oeveesviree srrenns

55.50
39.00

3.00
Ash, pinK.ivesree e 2.50
Coke wuerreenverresseene 58.00
Heat units ...coee enas 8062,
Specific gravity ........ eoe serera snbess aouse 1.216
Weight of one cubic 00t urerr weersevesrarsaiens o 76.00

Coke: not puffed, laminate, lustreless.

GREENE COUNTY:

B. Schweitzer’s coal, on section 14, township 8, range 5,
in Greene county, Coal A, 2 feet 6 inches thick. A
bright black, caking coal, in indistinet lamins, breaks into
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regular cubes and has pyrites and iron stains in the vertical

seams,

Top. Bottom.
Fixed carbon..cee core vosvsssss sesanaes conenn 47.00 50.00
GaB. vceees crecnee cerensiensansen arieneaes  44.50 44,00
Water..... erecian seves drissreevee 250 2.50 .
Ash red sesiei saile carovadve siidie 600 3.50
Goke‘ ...................... P P ¢ cereane 53.00 538.50
Heat units....o oovee coreree r veresees cressienes 1881, 8077.
Specfic gravity.... PRI I 1 4 1,302
Weight of 1 cublc foot corsonneeiin 8281 81.37

Coke: puffed, lustreless, amorphcms. .

FOUNTAIN COUNTY.

Barker’s Mine, Fountain county. Block coal in thin,
alternating, vitreous and lustreless laminz, with charcoal
partings, very hard and difficult to break across the bedding

lines.
Fixed carbon...... ceeese vrshsunn sevede srdnt sinas sesvuirne sorvasisee D50
G8Buerrienn veveesnenves cobsser ercrenrer eavevessaaesen srsses sseevese 50,00
Water..un corees vere ervesenidees een atetie stsens svessivecerenreies 500
AR, WRHB vvrereo soeserere cvnsvesen sossesess sesessese srmtes sosnsases 4.50
COKB. vvevee vvrrre secseseun ceoren vesdes stdreene voer 59.00
Heat units . eve e sde aresurine seseerann 7707.
Specific @ravity. weeve ciseeees srvvevans s coverersonresens . 1.195

Weight of 1 cubic foot....... comenabisicinn ssieranene i 1488
Coke: laminate, compact, lustreless.
Judge Coate’s mine, Fountain county. A brilliant,
glossy black, caking coal, indistinetly laminate, breaks with
somewhat conchoidal fraciure and contains pyrites in the

partings.
Fixed carbom .icveees cses covvirser seeres iir snivees srsviseraaveise 47,50
GBS cerernevens covovesss soneunras sovavsens oar 44.00
WALOX o oevaress sressvonn sosvasanss 5.8
Asgh, white.. ...... it vreres sesananes senven ves 3.00
Coke ...... . 50.50
Heat units... s senene nssens , 7875,
* Specific gravlty eereres fusnaenes desns vevees sndoes sesessees 1,230
Weight of 1 cubm foot ...................... anen sevres orerenens 7695

- Coke: puffed, glossy, amorphous.

Kirtland’s mine, three miles north of Veedersburg, Foun-
tain county. The top of the seam is a vitreous, compact,
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caking coal, cubical fracture, distinctly laminate. The bot-
tom of the seam is a dull, lustreless, cannel coal, breaks with
a splinty fracture and contains pyrites and calcite in the

vertical seams.

Top. Bottorm.
Fixed carbOmn.cuvnvns o seoess w0 sone vevsnaens  47.50 89.00
GBS +cvverrene srerseese s onen ssrrssene sen . 46,00 53.00
Water. ooereeneves o seres 4.00 3.50
Asha i senieniann 2.50 brown, 4.50
Coke..ooneaas o 50.00 43.50
Heat units. w.....e " ererns 8058. 8014,
Specific gravity .......... 1.203 1.211
‘Weight of 1 cubic foot 75.18 75.68

Coke: from top coal, slightly altered, compact, vitreous; from bot-
tom coal, unaltered, lustreless.

James W. McKee’s coal, Fountain county. A compact,
dull black, block coal, with occasional quarter-inch strata
of brilliant, cubical, caking coal, separated by thin lamins,
and “they in turn by fibrons charcoal markings, vertical
seams slightly stained with iron.

Top. Bottom.
Fixed carbon ... v vovevessesan cenene sanens 55.00 47.50
Gas ...... SN 35.00 41.50
Water ... ... 6.00 5.60
Ash, white ...... . 4.00 . 5560
COKE cvvreias srvaraent cevnasnes svanes 59.00 63.00
Heat units ..... | eeeensens vsans eee 7655. 7644,
Specific gravity.... oueves oo ' 1.206 1.225

75.31 76.56

Weight of 1 cubic foot .
Coke : compact, unaltered, laminate, vitreous.

Stedman Thompson’s coal, Fountain county. This is a
deep black, lustreless, compact, block coal, in thin lamine,

very strong, and free from pyrites.
¢ Top. Bottom.

Fixed carbon 51.50
GBS coene cenver ceenns sseass sesens seanas svans 41.50
Water . 3.00
Ash.... flesh, 4.00
Coke 55.50
Heat unitSiic i srvevernes sine v esnanees . 7969.
Specific Zravity ... .eee o oresrere sensorees 1.239 1.207
Weight of 1 cubic {00t vcernres coereevonnee . 7743 75.43

Coke: unchanged, compact, vitreous, laminate.
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VANDERBURG COUNTY.
Ingleside mine, near Evansville. Coal M, 4 feet 2 inches
thick. This is a glossy black, caking coal, irregular frac-
ture, with caleite in the vertical seams,

. Top. Middle. Bottom.
Fixed carboBa eceeeeevs, 44,00 48.50 46.06
GAS sorvevins creees ivirersnenee 30,50 42,00 39.56
Water..oveme caveee 3.00 3.50 3.50
Ash, white...... . 1350 6.00 T 1180
CORE 1evre crrvasnes covannsons .. bB7.50 54.50 -57.50
Heat units.... . . 179, V772, 7341.
Specific grawty 1.273 1.275 1.336
Weight of 1 cubtc vfoot 79.56 79:68 8350

Loke: puffed, amorphous, briltiant.

Ingleside mine, John Engle’s heirs, near Evansville,. Van-
derburg county., Lower coal L, 1 foot 3 inches thick.
This is a dull black, caking coal, with charcoal markings
between the damivee ; pyrites and caleite are seen in the ver-
tical seams, which are more or less stained with iron.

. Fixed carbor ...ceuve ouv Saies sanes evess e Sveenvare feseesers 63:50
€57 TN s asene 39:00
Water - ceeeees crvssnae o evree ereve o aaes 9 NP X;1¢ I
Ash, Tedu iiivvnns sevinsies seeves ncsres sunsenins weneninns 4,00
COKe. 1 savs sosmvem srerviins vanene v cous weiernen . D750
Heat upnfts....oceee . verans 7901.
Bpecific gravity.. e vevveen 1.275
Weight of 1 cubic foot... 79.68

Coke: puffed, Tustreless, amorphous

WARRICK COUNTY,

Chamdler’s coal, 12 miles east of Evansville, in Warrick
county, Coal M, 4 feet 2 inches thick. This is a jet black,
semi-block coal, with charcoal markings between the Jam-
in®; breaks into cubic forms and shows some pyrites and
considerable calcite in the vertical seams.

Top. Middle. Bottom.
Fixed CarboN. e s 47.50 49.50 45.00
GAB vvverern cerversns seesanaas 40.00 41.50 84.50
Water .c.cooven oo vesaressars w  3.50 3.50 4.00
Ash, WHite .weerswms sinen s 9.00 5.50 16.50

G. R—5
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COKe ovevrerveerennes sorvanens  56.50 55.00 61.00
Heat units...ccoevs snevsenes 7508, 7808. 6801.
Specifie gravity........... 1274 1.282 1.283
Weight of 1 cubic foot. 79.62 80.12 80.18

Coke: from top and middle, slightly puffed, Izminate, lustreless;
from bottem, less puffed, lustreless, amorphous.

Millersburg coal, Warrick county. Coal N, 3 feet &
inches thick. A dense, glossy black, caking coal, con-
ehoidal fracture, with oecasiona] iridescence, no pyrites vis—

ible.

. Middle. Bottom.
Fixed carbon .o s cvess sreavesss s sevess 53.00 49.00
vt veernnnnens 41,50 45.50
............... 3.00 3.50
s blte, 250 brewn, 2.00

................... . 83.50 51,00
Heat anits: e wreemans e e 8090, 8042,
Bpecific Zravity wece seeseens sevnvenas veoes 1.242 1.243
Weight of 1 cubic foot wuivies sviiiionens 77.62 77.68

Coke: slightly puffed, lustreless, amorphous.

POSEY COUNW-

George Heldferl's coal, near St. Wendells, Posey county.
Seam 18 inches thick. This is a dull black, slaty, caking
eoal, stained with iron in the seams.

Fixed carbon.... ccoveeenrvuenes e essesennns arssenass soty e ersurmen 51.00

[CF: 1 N S e veee 39.50
W ALET . cevees vevvra sevets cnvesasos sovaoe srsses srworsves sosvasen sonvsens 400
Ash, DIOWR.couei eaven s cevsaves sesasnres reesassas waees cvee vreave sesens 5.50.
Coke.urereresn ase ceres sesannes . . 56.5¢
Heat units...ccoovems ceverienn s erenes s rernse senvaenens . 7745,
Speeific ZEAVILY v vevrverrs vovers consennes sevressnress vocers snvevenne 1327
Weight of 1 cubic f00b..vee vesee snnensennaes [ veers 82.93

Coke: not puffed, laminate, lustreless.

SULLIVAN COUNTY.

Dick’s mine, on section 30, township 9, range 8, Sullivan
county. Coal M. TUpper part of seam, evllected by Prof.
Collett in 1870. A brilliant, glossy black, caking coal,
irregular fracture, no visible laming, has the appearance of
bitumen after being melted and cooled ; contains very little
earthy matter. The first colamn gives the analysis made in
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December, 1870. The second column, the analysis after
the specimen had been kept in the laboratory five years.

Analysis of 1870.  Analysis of 1875.

Fixed carbon ...... e sas 50.50 55,00
GaBurievven vevrsn sovsvsees siasaran 43.50 40.00
WAEr. vverer corens sovessees auee eoveene 450 3.50
ASD, Whibe.riiueee cerven saoens cvraneere sovseeees 150 1.50
Coke cccer virens veneer sosses svuves coves sesssrannves 52,00 56.50
Heat Unitcveeeese wovvires cesess svsens sreansens 8071, 8114,
BPECIfic GTAVIEY cereesncs cosmavens cusaseres sownes 1,239 1.258
Weight of 1 cubic f00tu iriiens sveenssesens 77.43 - 78.62

Coke: in both cases, has a metallic lustre, slightly puffed, amor-
phous, compact. .

DAVIESS COUNTY,

James 8. Morgan’s coal, on the Ohio and Mississippi
railroad in Daviess county. No. 1 is the top and No. 2 the
bottom of the iop seam of coal 30 feet from the surface.’
The top of the seam is a deep black, distinctly laminate,
block coal with charceal partings, breaks into irregular
cubes and shows pyrites in the seams. The bottom of the
seam is a bright, deep black, semi-block eoal with no traces
of pyrites. No. 3,is a lower seam, 63 feet from the sur-
face, 3 feet 4 inches thick, a glossy, jet black, caking coal,
conchoidal fracture, lamine not distinet, no pyrites visible.

No. 1. No. 2. No. 3,
Fixed carbon.... ccsees 56.00 53.60 53.00
B8 covviiirs svrnae verens enne . 82.50 36.00 39.50
Water ccvveree svvsns sosneren . 6.00 5.50 5.00
X R red, 5.50° white, 5.00 white, 250
CoKe v veievrns sesroenee sunee. 61,50 58.50 55.50
Heat units....con.. easesen 7507, 7626. 7906,
Specific gravity.. ... 1.277 1.252 1.289
Weight of 1 cubic foot. 79.81 78.25 77.44

Coke: from No's. 1 and 2, slightly puffed, laminate, lustreless; irom
No. 8, much puffed, vitreous, amorphous,

VERMILLION COUNTY.

Charles Moore’s coal, near State line, on Indianapolis,
Decatur & Springfield Railroad, in Vermillion county.
Seam 4 feet 6 imches thick, 130 feet from the surface..
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This is a deep black, eaking coal, distinct laminz, breaks

into large cubical blocks and has some pyrites and ealcite
in the vertical seams,

GA8 cerere cocrarans vesver aee
Water vecoee v errr sevens
Ash, flesh. vvcvenivrivnen.

Weight of 1 cubie foot e
€oke : puffed, amorphoua, }ustreless

PARKE COUNTY.

Hargrowe’s mine, north side of Sugar creek, near Moore's
Mill, Parke county. A glossy, deep black, caking coal,
" upper part shaly, with pyrites in the seams.

G238 covemree vennen s
TWALEY ¢ verrene ennei venceeces wosees
Ash, Drown....o.eveee covees aens
1370) - -
Heat units..coeeien
Specific gravity. ...cees oene vrrsvnees crsvenees tars
‘Weight of 1 cubic foot .ecerers vuueee, revaas arneas

Coke : puffed, amorphous, brilliant,

MONTGOMERY COUNTY.

Berryman Clsver’s eoal, four miles sonth of Waveland,
Montgomery county. €Coal A, 1 foot thick. A dull black,
eaking coal in indistinet lamins, stained with iron and has
eonsiderable pyrites in the partings.

Fixed carBonl. cccuerc vovst sevediase eeorsns cornvcses sravm sereesses 52,00

GAS.eeineere serers sessessse cosnes svsns sosmss svure sesssnsss conevs oo soeves 41,50
Water...ors cons Ceverve trrver ersveres . 3.00
ABD, Whitecisises coervs tesres srsune tenens coorme serase ssssonses saeessens 3.0
COKE. cevrre crers cerracine sesaes eveonass soramares aosasusns sene e evesneess D50
Heat units.....c caees 8010:

e 1,254

Specific gravity. .
crens v 1837

Weight of T eubic foot........ . "
€oke ;. slightly puffed, ]ammate, lustreless
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Hannah 8. Burford’s coal, three and a half miles north-
west of Waveland, Montgomery county. Coal A, 7 inches
thick. A dull black, caking ocal, in thm laminge, with
pyrites in the partings.

leed €arbon ..uueees o . caaner vererinee 49,00

Gas. e onn 43.50
Water. ...... «.e s msases vese 2.50
Ash, white w....... .. wate saeees sesave sesermers Beses v astone ennsoones 5.00
COKE. .oeres vesseere evene snsnes sovese veases 54.00.
Heat units..cocoo coves oo veess temass smnsasasessenasan assesnees (900

Speeific Eravity. v veeses wreseros snrasnnn. o srevsesens 1,202
Weight of 1 cubie f60t...... ereeveniaene e vosane asess 7012

Coke: puffed, laminate, lustreless.

EXTRA-LIMITAL CQALS.

Connellsville coal, Fayette county, Pennsylvania. Sent
by E. C. Pechin, of Dunbar Furnaee, in the antumn of
1875. From thls coal the celebrated foundry coke is made,
The specimen received would measure about one-half a
cubic foot; every part of it displayed prismatic colors; it
has a columnar structure, inclined to be granular and easily
broken into small fragments.

FIXEd RTVOR. coerrrees vrrrernne seecer ssssasesr mnsns vovasssns o sesne  $5.00
(8. eecvivas sesere s0ssar cesctnnne sosans srussvase ssasassen seesnnons susasnase D00

WVALEL.. weeeecrerennenans srrrerene 4.50
Ash, white. ..ie. ... 8.50
Loke ivueerivsees 71.50
Heat units......... . 7454,
Specifie Gravity sieieess sercerses seansesen seeas ovssreass veiesnerare . 1.280
Weight of 1 cubic foot...use veras seeserens ereren sevnnr sresvanns 80,00

QCoke: of steel gray color, eolumnar, very strong, deuse, slightly
puffed on the surface.

Stone’s Glas coal, Fayette county, Pennsylvania., This
coal is in common use in many cities in the western states for
the manufacture of illuminating gas. The speeimen anal-
ysed was obtained at the Indianapolis Gas Works, and said
by the Superintendent to he * first-class.”

Fixed CarBOMB. eaues sosarenes corsernsn covasrnns srsnsscss arrsasese seanne  98.00
GBS rerve eeree ¢ venes saaes cevanreens revsvase seaean saeans T . 34.00
WALET . oovee vassns sansssne ssssnssesassass sasass wassases sroras wosinsees 300



760 GEOLOGICAL REPORT.
Agh, white......... 5.00
COKe. vnrrrvverisuserss vavories srmesn sosssnees senas 63.00
Heat units... 7805..
Specific gravxtv 1.292
Weight of 1 cublc foot 80.75

Coke: slightly puffed, amorphous, lustreless, and is much esteemed
by our citizens as a grate and stove fuel.

Coal from Sardrie, Mud river, Mecklenburg county,
Kentucky. Coal N, (No. 11, of D. D. Owen), 3 feet 6

inches thick.

This

is a dull black, vitreous, caking e¢oal,

with irregular, resinous fracture, laminz indistinct, no visi-

ble pyrltes. Sardrie. Mud river.
Fized carboB .co seees sesnveres corre svvene snaven 51.00 57.00
GASurivan cvres soovorsne sesvasean om creveseneee ' 42.50 37.00
WALt evees evvee wee 2.00 ' 3.50
Ash, white....... ... - . veeee 4.50 2.50
COKB veerier entiecorietnne retesee  srnees sensesese 55.50 59,50
Heat unitSecvee vercie vonnonmevivens coreenne we 8020, 8000-
Specific gravity..cocvvere vecrer cerees sevseenns +1.825 1.280
Weight of T cubic f00t..cce cerree vervesvenmn 82.8% 80.00

Coke : puffed, lustreless, amorphous.

Wilmington coal, Illinois. A brilliant, jet blaek, cakihg
eoal, cubical fractnre, with pyrites and ealcite in the seams.

Fixed carbom. ...uue ceierren cenvnn v ovsane tanens sevan teeeren masarener 46.00
Gas ...o.. teeass seseseess renens soanonee cecernnness 37,00
WALET cieisniessreme sossarees samsesers savorsnes ssvore sasassoes sesenses o L0.OO
Ash, red.. vieinenas atse sernnnens vensss seeere senans seens 0,00
Coke. .coueevrrnss srenn . 52.50
Heat units’ 7111,

Speeific gravity. weee secees sorssnses sosnes

1.248

Weight of 1 cubie foot e ecenssoier vensnscsisiense seensnnnee 78.00
Coke : puffed, amorphous, brilliant.

Monunk coal, Illinois. A campact, deep black, caking
coal, lamine very indistinct, breaks into irregular cubes,
and contains some pyrites.

Fixed carbon
Gas..uus cvnenne
Water sveeee vaens nee . .
Ash, DIOWD eeeus vorees veense srsesevnncaee

Cokeuvnesanr

as son

ansss venses

.........

...............................................




ANALYSES OF COALS. 71

Heat Unitu s sesvesres suvess sovore RS eervnoey as JRVRIR . 7089,
BPecific Zravity. cvcerss oo sveer srnvsnessncnes worevoves snsvonseenss 1,282
Weight of 1-cubic £00f..u.u verseaser sevese sanses csasorsse senceenes 17,00

Coke : puffed, lustreless, amorphous.

. Lignite—Brown coal, from Robertson -county, Texas.
Seam 10 feet thick, specimen presented by Levi Penning-
ton. This 4s a lustreless, dull brown coal with irregular
fracture, and much 4inclined to shrink, erack and fall te
pieees on exposure to the air,

Fized carbon ... wivereer cererinas
GA8 o rreeene counere

vereae sveressrnaneres 45,00
evearesieres 39,50

Witer ........ 11.00
Asgh, white....... 4508
Coke....... 49.50
Heat UnitS.ceres cees voneon sernns coeee 7260,
Bpecific gravity. e wreeeen v 1.232

Weight of 1 cubid foob..een vrerse esnrans sossesse sosvesera sennes 77,00
Coke : slightly shrunken, lustreless, and bears a close resemblance
to wood eharcoal,



ANALYSES OF COALS—CLAY COUNTY.

Weight .
Counry, Naue or MINg o8 OWNER, :,E:ﬁ;?; %{l&? GE%&::}), Ash. | Coke, Gas, | Water, \Eé?tt}:? UE?::. Color of Ash.
foot, '
O18Y wevrurmoressens] Elins'‘Gooprider, Middlebury, t0D,,,erssrere-erees 1,280 | B0.00 | 44.00 | 4,50 | 48,50 | 47,50 | 4,00 | 51.50 | 7e24, | Pink,
ClaY ..ivverppyeenese.| Elins Cooprider, Middlchury, middle ... 1.533 | 95.81 | 45,00 | 8,50 | 53,50 | 44,00 | 250 | 46,60 | 7673. [ Brown,
Elias Cooprider, Middlebury, bottom ,,.. 1,211 75,68 50,50 4,00 54,50 42,50 3,00 45.60 7980. Yellow,
.| John Cooprider, Middlebury, middle, ... 1,271 | 79,44 ) 44.50 5,50 | 50.00 | 47.00 3.00 | 500 | 7808, | Purple.
John Cooprider, Middlebury, bottom..,. 1.274 | 79,62 | 41,60 7.50 i 49.00 | 47,50 3.50 | 51,00 | 771, Purple.
.{ Kennedy, Ceuntre Point, top ..evpppreeserspes 1,354 84.62 46,50 15,50 62.00 35,00 3,00 38,00 6968, Brown,
.| Kennedy, Centro Point, middle ...,,.,..,,- 1,204 | 75,25 | 49.50 | 9,00 | 58.50 | 30,00 | 2.50 | 41,80 |° ¥575, | White,
Kennedy, Centre Point, bottom,.., el 1,188 74,25 52,00 4,50 56,60 40,50 8,00 43,50 7917, White,
..| Enickerbocker Goal Co., S8alem, top.., 1.187 72.93 { 55.00 6,50 | 60.60 | 37,00 2.80 39.50 | 7838, Buff.
.| Knickerbocker Coal Co,, Salem, middle. 1.184 74.00 52.60 6,00 { 58.50 39.50 2,00 41,60 4, White,
. Knuickerbocker Coal Co,, Salem, bottom 1,241 | 77,68 50.50 6.60 | 57,00 | 40,00 8,00 43.00 7750, White.
] W. R, Kregs, Middlebary, t0D...,/p0000e 1,318 | 82,37 | 44,00 | 13,00 | 87,00 § 839,60 3.50 | 43,00 | 7179, | Red,
W. R, Kress, Middlebary, middle ...,,. 1,287 80.43 40,50 10.50 51,00 44.50 4.50 49.00 7855, . Brown,
ClAY sorenns W. R. Kress, Middlebury, bottom..,.,..., 1432 | 8940 | 38.50 | 13.00 | 51.60 | 44,50 4.00 | 48.80 | 7194, | Gray,
Lim, Liability QJoal Co., Ashwille .,...pereerepenrs] 1,281 ) 76,93 | 57,00 '3_,00 60.00 | 37,00 8,00 | 4C00 | 8000, | White.
.| Coal from Loai I 1.303 | 81,43 | 43.00 | 13,50 | 56,50 | 40,50 | 3.00 | 43,50 | Y190. | Red,
Clay [T Markland Coal Co,, Clay City, top 1.202 | 45,12 | 5800 400 | 62.00 36,00 2,00 38,00 { ‘7989, White,
ClaY veeererisssonen Markland Coal Jo., Clay City, middle ..,y 1,145 1 71,56 | 68.50 0.50 } £$.00 | 33,50 2.50 | 36.00 | 8205, | White.
ClaY wusppremeresee-| Markland Coal Co,, Clay City, bottom... 1.221 76,31 59,00 £2.50 61,50 36,00 2.50 38,50 8070, White{.
Morrigon’s shaft, Centre Point, top wwmausyne] 1,283 | 77,06 | 52,50 7,00 | 59,50 | 87,00 3,50 | 40,50 | 7637, | Fiesh,
1.253 78.31 58.50 4,50 | 63.00 | '34,00 3.00 37,00 7848, White.
1.209 15.56 57.00 3.50 80,50 36,00 3,50 89,50 7909, Flesh;

LEOIIY TYOIDOTIEED
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ANALYSES OF CUALS—CLAY COUNTY.

Weight

Total

Couxry. NaME-0f MINE OR OWNER. (S}g;‘;:?; ‘:;n?i):;e 1 (?;x"(t?:n. Ash. | Coke. | Gas. |Water ‘ﬁéa&té}‘e tﬁ?:;_ COK’;]‘?f
’ foot. :

..| Muir & Free, top......... 1.269 79.31 52.00 3.00 55.00 42.50 | 2.50 45.00 8101. *White.
Mouir & Free, middle ... 1167 72.93 48.50 6.00 54.50 41,50 | 4,00 | 45.50 7727, ‘White.
McCOlelland & Zellor..aeucnriecnnninne 1.285 80.31 58.50 2.50 59.00 32.50 | 8.50 41.00 8005, [ White,
John McCrea, Hoosiertown, top... 1.196 T4.75 56.50 2.00 68.50 1 39.50 | 2.06 | 41.50 8189, White.
John McCrea, Hoosiertown, middle. 1.2290 | 7681 58.00 5.50 61.50 36.00 | 2.50 38.50 7828, White.

.} John McCrea, Hoosiertown, botiom .. 1.227 76.06 | 58.00 2.50.{ 60.50 | 37.00 | 2.50 | 389.50 8080, White.
Niblock & Co.’s “Chicago Mine,".. 1.251 78,19 50.50 2.00 52.50 41,50 { 6.00 | 47.50 7888, White.

.| A. Phipps, Middlebury, {0P....cernes 1.303 | 81.43 | 52.00 5.50 | b7.60 | 39.50 | 3.00 ] 42.50 | 7826, Brown.
A. Phipps, Middlebury, middle.. 1.266 79.15 48.50 4.50 53.00 44.50 | 2,50 47.00 8002, Pink.
A. Phipps, Middlebury, bottom.. 1.833 83,31 40.00 10.50 50.50 47.00 | 2,50 | 498.50 7544, Red.
Jacob Roush, Middlebury....... 1.239 77.42 49.50 7.00 56.50 40.00 | 3,50 | 43.50 7670, Flesh.
Stedman’s, Centre Point, top.. 1.€08 75.50 57.50 4.00 61.50 35.50 | 3.00 | 38.50 7903. White.
Stedman’s, Centre Point, middle .. - 1.216 76,00 50,50 8.00 58.50 89.50 ) 2,00 ) 41.50 904, White.

..| Stedman’s, Centre Point, bottom.. 1.220 76.25 60.00 5.00 65.00 82.00 | 3.00 35.00 7784, White.

.} J. 8torm, Middlebury, {op......... 1.204 75,25 52 50 7.00 59.50 38.00 { 2,50 40.50 7728, White.

...l J. 8torm, Middlebury, middle... 1.257 | 78.56 | 59.00 2.50 | 61.50 | 36.00 | 2.50 [ 38.50 | 8070. White.

..| J. Storm, Middlebury, bottom...... 1.230 76.87 55.50 7.00 62.50 35.50 | 2.00 37.50 7731, ‘White.
Wagstaff, Clay City, t0P.ceuscreree. 1.319 | 8243 | 6100 | 3.00 | 64.00 | 3350 | 2.50 | 36.00 | 8003, | Red.
Wagstaff, Clay- City, middle.... 1.231 76.93 59.00 2.50 61.50 36.00 | 2.50 7 38.50 8070, Pink.
Wagstaff, Clay City, bottom... 1.214 | 75.87 1 54.50 2.50 | 57.00 | 40,50 | 2.50 | 43.00 | 8120, Piuk.
Ward & Perry, Oakland Slope, top 1.165 72.81 B7.00 3.50 | 60.50 | 36,50 | 3.0 | 39.50 7955, Red.
Ward & Perry, Oakland Slope, middle.. 1.162 72.62 58.50 3.00 61.50 36,00 | 2.60 | 38.50 8030, White.

76,37 58.00 63.00 34.50 (2.50 87.00 7851,.0 White.

Ward & Perry, Oakland Slope, bottom,.

1,222

5,00

BIVOD J0 SISATIYNY
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ANALYSES OF COALS—CLAY AND OWEN COUNTIES.

1.362

. Weight .
CousTy. NAME oF MINE OB OWNER. gf,’::;g’ %t;lgi“ce ngl—l’igﬁ.
. foot,
Woodruff & Fletcher, Hoosiertown, top....cus) 1221 | 7631 | 55.50
..| Woodruft & Fletcher, Hooslertown, miiddle.....| 1216 | 76.00 | 59:00
..| Woodruff & Fletcher, Hoosiertown, bottom...... 1,188 7412 58.00
.| Woodruff & Fletcher, near Brauzil, old.... L142 | 7187 | 59.00
Arney's, top. 1212 | 7576 | 49.50
Arney's MidA18..cs cvernenrseecissarioseaoneseevenrnennenee| 1206 | 7537 | 49.50
Arney’s bottom 1.271 79.44 51,50
. Reubett Bartom.......cee veree cocssineereassonserssensonosns|  L267 7918 | 44,00
.| James Beaman...... 1.240 | 77,50 | 52.50
.} James Brammer, Patricksburg, top..... 1.192 { 74.50 { 46.00
.| James Brammer, Patricksburg, middle........... 4 1204 ) 7525 ) 53.50
James Brammer, Patricksburg, bottom L2717 | 79.81 { 46.00
Tice Bunger, Middle.....uversseseses sesosrains 1101 | 75.68 | 54,60
Tice Bunget, bott 1.223 76.44 ( 58.00
.| Chambers, top 1.230 | %6.87 49,00
Chambers, Midd]e. e seiresresserssossrsinisneass 1.287 | 77.31 | 58,60
.} Chambers, Dottom . .cceteecissersonner saesnire oo 1.248 78.00 | 50.00
| D. C. Cress 1.248 78.00 55,00
G. Croft, middle. .c.rermiismsirsinsiirnunee cormss sesennns} 1,214 75.S7I 57.50
G. Croft, bottom..eciriees coneeseeees vereven| 1.250 | 7812 | 57.00°
.| Joel Dillon... 1.243 77.68 53.00
A. Fiscus 85.12 45.00

Ash,

6.50
3.50
1.50
1:50
2.50
2.00
5.00
4,50
3.00
1.50
3.50
4.60
1.50
3.50
3.00
2.00
8.50
2,50
2.00
4.50
4.50
19.50

Total Heat Color

Coke, | Gas. |[Water.|volatile diifte of

matter: N Agh.
62.00 | 36,00 | 200 | 3800 | 7787. | White.
62,50 | 3550 | 2.00 | S7.50 { 8024, | Flesh.
59.60 | 3850 | 2.00 { 40.50 | 8218, | White.
60,50 | 85.50 | 400 | 39.50 | 8024. | White.
52,00 | 46,00 | 3.00 | 48.00 | 8129. | White.
51,50 | 45,00 | 8.50 | 4850 | 8129, | White.
56,50 | 4050 | 3.00 | 43560 | 7877. i Red.
48,50 | 49.00 | 2:50 | 51.50 | 8051, | Red.
5550 | 4100 | 3:50 | 44.60 | 8004, | Red:
4750 | 4850 | 4.00 | 5250 | 8167, | Yellow.
57.00 | 4t.00 2.00 43.00 | 8085, Red.
50,50 | 47.00 | 2.50 | 49.50 | 8029, | Pink.
55,50 | 4250 | 2,00 | 44.50 | 8262. | White.
6150 | 85.00 1 3.50 | 38.50 | 7897, | White.
32,00 ( 45.50 | 250 | 4800 | 8134. | Brown.
58,60 | 39.00 | 2.50 | 41.50 | 8143, | White.
5850 | 3%00 | 250 | 4150 [ 7618, { Brown.
57,50 | 3950 | 3,00 | 42.50 | 8068, | Yellow.
59.50 | 3850 { 2.00 | 40.60 { 8178, | White.
61,50 | 36,00 | 250 | 88.50 | 7909. | White.
5750 | 89,50 | 3.00 | 42.50 | 7906. { White.
6450 { 23,001 250 1 3550 | 666%. | Gray.

174
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ANALYSES OF COALS—OWEN AND GREENE COUNTIES.

Weight

- Naws o Mo on Owxss. Specite cfove | el | ash. | Coti. | Gos. | Wator.Volathol Hogt, | Colorof
. foot. . Matter,

Owen. Calvin Fletcher, top 1.219 | 76.18 | 60.00 3,00 | 63.00 | 35.00 2.00 | 37.00 | 8059, {* White.
Owen........ Calvin Fletcher, middle. 1.206 | 75.37 68,00 2.60 60.50 37.50 2.00 39.50 8126. ‘White.
Owen. .1 Calvin Fletcher, bottom..... 1.241 7756 | 44,00 8.50 52.50 { 45,560 2.00 47.50 7638, Red.
Owen.. .| Louisa Hester, cannel slate. 1.333 | 83.31 | 47.00 | 1250 | 59.50 | 36.00 4.50 | 40.60 { ‘7T101. | Gray.
Owen.. .| Jackson James...... 1.222 | 76.81 32,50 9.50 | 42,00 | 54.00 4.00 58.00 7580. Pink.
Qwen....... .| McCreary, top.. 1.280 | 80.00 | 83.50 5.50 | 59.00 | 38.00 3.00 | 41.00 | 7809. | Brown,
Owen... .| McCreary, bottom....peurcees rereeeseeenenes | 1.276 | T79.76 51,00 "4.50 55.60 | 42.00 2.50 44.50 7974. Red.
Owen. .| W. 8. Norris..... 1.282 | 80.12 | 45.00 5.00 | 50.00 | 48,00 2.00 | 50.00 [ 8040, Red.
Owen. Oberholtzer, middle 1.242 { 77.62 { 57.00 4.60 | 61,60 { 35,00 3.50 ; 38.50 | 7817, | Yellow.
Owen. Oberholtzer, bottom.. 1.292 80.75 53.00 9.50 62.50 34.50 3.00 37.50 447, White.
Owen. .. .| Jesse Reagan, top..... 1.261 78.81 52.50 7.50 60.00 87.00 3.00 40.00 1555, ‘White.
Owen.... Jesse Reagan, middle.... 1.230 | 76.87 | 52.00 6.00 | 57.00 | 40.50 | -2.50 | 43.00 | 7918, [ White.
Owen.., Jesse Reagan, bottom... 1.250 78.12 | B2.50 5.560 | 58.00 { 39.80 2.50 | 42.00 7866, White.
Owen.... +J. Rowe; middle,.... eeeee]  1.235 77.18 56,00 5.00 | 61,00 36.00 3.00 39.00 7828. White.
Owen.... J. Bowe, bottom. 1,213 | 76.81 53.50 450 | 58.00 | 39.00 3.00 42.00 7901, ‘White.
Owen.... Willism Royer, top... 1.260 { 78.75 | 55.50 4.00 { 59.50 { 38,00 2.60 { 40.50 { 7970. | White.
Owen, William Royer, middle. wene] 1,193 | 74,56 | 5500 3.00 | 58.00 | 39.00 3.00 | 42.00 8022, Pink.
Owen. William Royer, bottom... oo o] 1219 76.18 51.50 4.00 55 50 41.50 3.00 44.50 7969, ‘White,
Owen, J. 0. Stall....veevereeneen 1.203 75.18 58.00 3.00 61.00 36.00 3.00 39.00 7989, White,
Owen.... J White ooeeeeenrireonns 1.216 76.00 55.60 2.50 68.00 39.00 3.00 42.00 8062. Pink.
Greene .... .| B. Schweitzer, 0P wueeervenie 1.317 | 82.31 | 47.00 6.00 | 53.00 | 44.50 250 § 47,00 | 7881. | Red.
Greene ... ...| B. Schweitzer, bottom ..., 1.302 81.37 50.00 3.50 53.50 44,00 2.50 46.50 8077, Red.
Robertson.........| Brown c¢oal, TeXas........ocrsree-seirmrererveses . 1.232°{ 77.00 { 45.00 450 { 49.50 | 39.50 | 11.00 | 50.50 | 7260. | White,

VIVOD d0 SASAIVNVY
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ANALYSES OF COALS—VIGO AND FOUNTAIN COUNTIES.

CounTtyY. Nang of Ming or OWNER. . :F::‘Syc
VigO «recvesuneeenes| Arbuckle & Budd, Seelyville, top...... eonerenenn] 1211
Vigo ... Arbuckle & Budd, Seelyville, bottom. . euerrrrene 1.260
Vigo .. .| Barrick & Sons.....cocevcrepennarieiniinins 1.192
Vigo v, o Henry Bx"ayton, Grant... .| 1.216
Vigo Foote's bove . 1217
Vigo... P. H. Holloman . 1.242
Vigo .. ..{ G. W. Mooreland......coeeeeens rereeensareresasaenranne ee| 1195
Vigo | A. McPherson 1.239
Vigo . | MeQuilking ......... rereres ORI rernvresversnsaeneenin] 1210
Vigo ..., F. Bhyan. 1.226
Vig0 veererees eoere] Somerset Coal COMPANYaisrererrassiivarssansas 1.210
Vigo .. .| Webster & Bramwell, t0D....c.ccererrsernnens [P 1.197
Vigo Webster & Bramwell, bottom " 1.210
Vigo .. A J. 8. Wyeth, Hartford, top..eumecniennnsisiee 1.237

] Jv 8. Wyeth, Hartford, botiom ..... 1.216 §
Fountain......cw.] BATKEI'S nieci i ciciveveenr srssensersesasens 1.193
Fountain.........] Judge €oates’.......ccvvvrreeniirnnnaiersan 1.230
Fountain.. .| Kirtland, top.. 1.203
Fountaia.., Kirtland, bottom...ccvmeniisiorncs sevesnsssrsssesenssneaes 1.211
Fountain., J. W, McKee, top 1.205
Fountain.. J. W. McEve, bottom..... 1.226
Fountain.. ..| Steadman Thompson, top .. 1.239

'Fountain........... 8tPadman Thompson, DottOm ...eevevereres oo R 1.207

Weight
of one
cubic
foot.

75.08
78.12
74.50
76.00
76.06
77.62
7470
77.43
75.62
76.62
75.62
74.81
75.62
77.31
76.06
7468
76.25
%5.18
75.68
75.31
76.56
77.43
75.43

Fix Tota.l

Oarbf)‘;. Ash. | Coke, | Gas. | Water ‘;thvhttg: ‘H]‘;?;. Color of Asgh.
48.00 3.50 | &1.50 | 45.00 | 3,50 | 48.50 | 8007. | White.
50,00 | 3.50 | 53.50 | 43.50 | 3.00 | 46.50 | 8031. | White. '
48.20 4.30 | 52.50 | 44.50 | 3.00 { 47.50 | 8000, | Red.
41,00 8.50 | 52.50 | 44.00 | 3.50 | 47.50 | 7592. | Red.
50,10 1.80 | 56190 | 44.40 | 370 | 18.10 | 8123, | Brown.
42.00 | 1250 | 5450 | 42.00 | 3,50 | 4550 | 7247, | White.
47.50 4.50 | 52.00 | 43550 | 4,60 | 48.00 | 7829. | Red.
56.50 4.00 | 60.50 | 37.00 | 250 | 89.50 | 7959. { White.
47.50 350 | 5100 | 44.50 | 450 | 49.00 | 7921, | White.
48.50 6.00 | 54.50 | 43.50 | 2.00 | 45.50 | 7910. | Flesh.
51.00 1.50 | 52.50 | 43.00 | 4.50 | 47.50 | 8066, | White.
48.00 | 8.00 | 51.00 | 46.00 { 3.00 | 49.00 | 8098, | Purple.
41.50 4,00 | 5150 | 45.50 | 3.00 | 48.50 | 8013, | Red.
49.00 7.50 | 56.50 | 41.00 | 2,50 | 4350 | 7721, | White.
51.00 | 4.50 | 5550 | 42.00 | 250 | 4150 | 7974. | White.
54.50 | 4.50 | 59.00 | 36,00 | 500 | 41.00 | 7707. | White.
47.50 | 3.00 | 5050 | 44.00 | 550 | 40.50 | 7875. | White.
47.50 | 250 | 5000 | 46.00 | 4,00 | 50.00 | 8058. | Red.
3900 | 450 | 4350 ) 53.00 | 3.50 | 5650 | 8014, | Brown.
55.00 | 4.00 | 5%.00 | 35080 | 6,00 | 41.00 | 7655. | White,
47.50 | 550 | 53.00 | 4150 | 550 | 47.00 | 7646, | White,
52,50 | 4.50 | 57.00 | 37.50 | 6.50 | 43.00 | 7682. | White.
51.50 | 4.00 | 55.50 | 4150 | 3.00 | 4450 | 7969. | Fiesh.

9L
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ANALYSES OF COALS.

Sardrie, Keutucky.

Specific] of ouo | Fixed Total | poa¢ | Color
CoUNTY, NaMg 0F MiNe o8 OWNER. uf:\?}t; piend Carbga‘ Ash. | Coke. | Gas. | Water. Xlolati\‘e Uniats. of
foot. atter. Ash,

‘ Vanderburg.....] Ingleside, (L)uegue.saericianisasnnns 1.275 79.68 53.50 4.00 5756 | 39.00 3.50 42 .50 7901, Red.
Vanderburg..... Ingleside, (M), top 1.273 79.56 44.00 13.50 57.50 39.50 3.00 42 50 7179, ‘White.
Vanderburg.....] Ingleside, (M), middle....cmiieecrere sace 1.275 79.68 48.50 6.00 51.60 42.00 3.50 4550 2. White.
Vanderburg...... Insleside, (M), bottomuian, 1.336 83.50 46.00 11.00 57.00 39.50 3.50 43.00 7341, White,
Warrick.. wuow.] Chandler’s, (M), toD . . 1274 £ 7962 | d7.50 } 900 | 56.50 | 4060 | 3.50 | 43.80 | 7508. | White.
Warrick....... we| Chandler's, (M), middle « . 1.282 80.12 49.50 3.50 55.00 41.50 3.50 4500 7808. White.
WOrrick .. o| Chandler’s, (M), bottom 1.283 | 8038 | 45.00 | 1650 | 61.50 | 3250 | 4.00 | 38.50 | 6801. | White.
Warrick.... Millersburg, (N} middle...... 1.242 | 17.62 53.00 2.50 56.6% | 41.50 3.00 44 50 8090. Blue.
Warrick...sa.ee.] Millersburg, (N), bottom..... 1.243 71.68 49.00 2.00 51.00 45.50 3.50 49.00 8042, Brown.
Posey «uaune G. Heldaferl’s, St. Wendell's., 1321 82.93 51.00 5.50 56.50 30.50 4.00 43.50 7745. Brown.

;. Montgomery.....] B. Clover, near Waveland.... 1.254 7837 52 00 3.50 55,50 [ 41.50 3.00 44 .50 8010.. White.
Montgomery ... H. 8. Burford, near Waveland... 1.202 | 75.12 ] 49.00 500 | 54.00 | 43.50 2.50 | 46.00 | 7950. | White.
Parke.. Moore’s Mill, on Sugar Creek...... 1228 | 7615 | 4650 350 | 50.00 } 46.00 400} 50,00 | 7977. Brown.
Vermillion Charles Moore’s mine 1258 | 78.62 | 46.00 | 450 | 5060 | a400 | 550 | 4050 | st | Fiesh.
Sullivan... Dick’s, § years old.... o1 1230 ] 7743 | 55.00 | 150 | 5650 | 40.00 | 3.50 | 4350 § 8114 | White.

Dick’s, fresh from mine.. - 1.258 78.62 50.50 1.50 52.00 43.50 450 48.00 807L.. White.
J. 8. Morgan, top, No. lauanannes 1277 79.81 56.00 5.50 61.50 32.50 6.00 38.50 507 Red.
J. 8. Morgan, bottom, No. 2, 1.252 78.25 53.0 5.00 58.50 36.00 5.50 41.50 7626- White.
Daviess oeereenn.[I S, Morgan, lower seam, No. 3..cceren 1.239 17.44 53 (0 2.50 55.50 39.50 5.00 44,50 7906. | White.
‘Connellsyilla, Pepnsylvania.... seee] 1280 | 8000 | 63,00 6.50 | 71.50 | 24.00 4.50 | 2850 7454, White.
Stone’s Gas coal, Penusylvania 1292 | 8075 | 88.00 500 | 6300 | 34.00 360 | 37.00 7805. | White
Mad Biver, Kentucky.. 1.280 80.00 57.00 250 59.50 37.00 3.50 40,50 8000. White,
1.325 82.81 51.00 450 55.50 42.50 2.00 44.50 8020.. White.
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