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LETTER OF TRANSMITTAL.

PITTSBURGH, PA., February 15, 1883.
Hon. C. W. SEATON,

Superintendent of Census.

SIr: I havethe honor to forward you herewith my final report upon the manufacture of coke in the United
States in the census year 1880. This report embraces the complete statistics of the production of coke during
that year, together with such information regarding the characteristics of the works, materials used, and labor
- employed as could be obtained. These are supplemented by such statements and explanations as seemed necessary
to the correct vnderstanding of the statistics. Considerable attention has also been given te the history of coke,
both in this country and in Europe, as well as to such technieal information as promised to add to the value of the
report. . .

It should be carefully noted that this report inclndes only the statistics of that coke which was manufactmed
a8 a direct product, and not that produced in connection with the manufactme of gas. There is only one possible
exception to this statement, which is noted in its proper place in the report. ' :

The manufacture of coke is so intimately connected with the manufacture of pig-iron that its history is v1rtua]ly
a higtory of the manufacture of coke pig-iron, while the value of different cokes and of different methods of coking
depends largely upon the adaptability of the coke to furnace use. The reason of this will be evident when if is
known that more than four-fifths of all the coke manufactured is tused in the production of pig-iron. This will
explain the constant reference to pig-iron and blast furnaces in this report.

In view of the great variety of coal in this country adapted to the manufacture of coke, some statements
regarding the different ovens in use and the results obtained in other countries with varions ovens using different
kinds of coal have been given, which I trust will be of importance in certain sections of the country. I have alse
given very full mfounatlon as to the methods employed in the utilization of the waste products of coking.

In the historical and techmcal part of this report I have relied for information to some extent npon standard
works, as well as upon fragmentary statements scattered through various publications. In most cases I have
given in the body of the report the authority for the statements made, but it is no more than just o mention here
my especial obligations to The Iron Age, of New York, The Colliery Guardion and Engineering, of London, England,
among journals, and Percy’s standard work, Metallurgy, volume Fuel, Jordaws Album of Metallurgy, and Mr. Richard
Meade’s The Coal and Iron Industries of the United Kingdom, among standard works, I also desire in a very especial
manner to acknowledge my olﬁigations to Mr, John Fulton, mining engineer of the Cambria Iron Company, to
whom I am indebted, not only for permission to make use of extracts from the admirable papers published by him. -
in the reports of the second geological survey of Pennsylvania, but also for the revision of certain chapters of
this report and for very valuable suggestions and information, My thanks are also due to Major Jed. Hotchkiss,
of Staunton, Virginia, Mr. L. Lowthian Bell, Mr. Charles Wheeler, and Mr. Richard Meade, of England, M. Max
© Groebel, of Belgium, and Dr. Herman Wedding, of Germany, for valuable information,

In the collection and compilation of these statistics I have had the intelligent assistance of Mr. 8. C. Armstrong
and Miss C. V. Young, of my office.

I am, sir, very respectfully, your obedient servant, 708. D. WERKS
WEE
- . . )

Special Agent.

v



Part L—STATISTICS OF THE MANUFACTURE OF COKE.

SCOPE OF REPORT.

In this report and its accompanying tables the word ¢coke” is used in a restricted sense, ineluding only that
coke made from bituminous coal, in ovens, pits, or “on the ground”, and which, for convenience, may be termed
“oven coke?. ¢ Gas coke” so called, or that which is a residual product of the manufacture of gas, is in no case
included. An apparent exception is the coke of the Consolidated Gas Company, of Pittsburgh, which is made in
Dee-hive ovens, and is, therefore, a true oven coke. The gases escaping during its manufacture, however, are
«collected and utilized for lighting purposes, instead of being allowed to waste into the air.

By reason of this omission of *gas coke?” the total of eoke consumed in the United States, as shown by the
fuel tables of the census, will not correspond with the total production of coke as shown in this report, the fuel
tables showing the consumption of both oven and gas coke.

It is also to be noticed that, though there is a most intimate connection between the mining of coal and its
manufacture into coke, this report covers only the latter industry. The coal-mining connected with coke manufacture
is regarded as a separate industry, just as the mining of iron ore is an industry distinet from the manufacture of
pig-iron, The statistics of such mining are not, therefore, except incidentally, ineluded in this report. The coal
is considered as material, and is so tabulated. To this statement there is no exception, not even in reporting
.concerning those establishments where all the coal mined is manufactured into coke and where the coal mines and
.coke works ave virtually one establishment. The statements of capital, employés, wages, etc., relate only to the
coke works. As illustrative, however, of the extent of the coke industry, some facts regarding the coal mines
connected with coke works are given, but they are carefully separated from the figures regarding the latter.

In treating of coal as a material for the manufacture of coke it has been thought best to inclnde some general
statements regarding the character of our coking coals, but these statements have been for the most part confined
to those deposits of coal which were actually used in the mannfacture of coke in the census year. No attempt has
been made to show the extent of the deposits of coking coal in the United States. ]

Tt shounld also be distinctly understood that from the statements and statistics given in this report it is not
possible to ascertain, even approximately, what have been the profits of coke-makingin the United States. A series
.of questions so framed as to show this would probably have received very few answers. All that the tables
pretend to show is the cost of labor and materials and the selling price of the coke. The other items that enter
into the cost, such as superintendence, insurance, taxes, interest, general office expenses, bad debts, with others
that will readily occur to any business man, are not given, and all of these which are not ascertainable must be
added to the cost of labor and materials before it would be possible to ascertain what the profit was.

SUMMARY FOR 1880.

There were produced in the United States in the census year, 187 9-80, 2,752,475 tons of coke, valued at 85,359,480,
or $1 944 per ton. In its production 4,560,110 tons of coal, valued at $2,761,657, or 63.3 cents per ton, were used.
This would make the yield of the coal in c¢oke 63.1 per cent., or it would require, on an average, 1.583 tons of coal
to produce a ton of coke, The average value of the coal in a ton of coke would therefore he a little over 81.

There were employed in the manufacture of this cole 3,140 (a) persons, of whom 3 were women and 7 1 boys,
tho total wages paid being $1,198,654, or 43.5 cents per ton of coke produced. There were 10,116 ovens built May
31, 1880, and 2,163 building, making a total of 12,279 built and constructing.

SUMMARY OF STATISTICS FOR 1850, 1860, 1870, AND 1880.

In the tables inch\lded in this report will be found the detailed statistical results of the census of the manufac-ture
of coke in the United States for the census year 1880. These results are summarized below, and, as far as possible,

are compared with tlie results obtained at previous censuses.

a In addition there were two watchmen at an idle works.



9 | - MANUFACTURE OF COKE.

As will be shown in the historical part of this report, the manufacture of coke in some considerable quantitics:
for use in blast-furnaces began prior to 1840, and as early as 1817 coke was used for refining iron. It is also probable.
that as early as this, if not earlier, it was used to some extent in melting iron in founderies, in malting, and for-
other purposes. Colke does not appear, however, under the subdivisions of manufactures until the census of 1850..
Prior to this date it was probably returned as coal.

It will also be evident, from considerations that will hereafter be advanced, that the figures prior to the present. ’
census are not complete. The comparisons made must therefore be regarded only as approximations, and not as.”
showing the real advance made in the manufacture of coke.

In the following table iz given a summary of the totals of the most important items covered by the census of”
1880, compared with similar results ebtained at the censuses of 1870, 1860, and 1850:

. ' Porcentage | Percentage | Percentago
United States Total in Total in Total in Total in | of increasein | of increagein | of increnss in.
. 1850, 1870. 1860, 1850. 1880 over 1880 over 1880 ever
' 1870. 1860. 1850.

Number of establishments......oaeeaen et m—annaans 149 25 21 4 406, 00 609, 652 8, 825, 00-
Number of persons employed «ene-- ceaertiiarrrssaeniananasameenanon 8,142 528 108 14 495. 08 1, 480, 87 22, 842, 86
Amount of capitd], real and personal ....ceveeemcarainesanan e $5, 545, 058 $1, 202, 043 $62, 300 $8,700 361.30 8, 800, 57 149, 766, 43
WaZES PAIL - e e v maenamriniststmrmm et iam e e en s renae 1,198, 654 288, 695 61, 368 3, 444 315. 20 1, 853, 22 84,704, 12
Valuo of all materials nsed, inelnding coal ...vemmeeneiuioiamaeeannnn. 2, 095, 441 015, 268 73, 562 6, 038 386, 85 3,972. 65 49, 500, 82
Value of coke produest. vene e et e 5, 359, 489 1,182, 386 189, 844 15, 250 373.29 2,728.10 35, 044, 19~

This table indicates & most remarkable growth, especially during the past ten years. It must be remembered
that ecoke is both bulky and low-priced, and in proportion to its weight it is one of the lowest, if not the lowest
priced of any manufactured article. During the census year the average value of a railroad-car load of ceke,.
containing from 12 to 14 tons, was from $24 to $28 at the ovens. But little of the coke is used where made, the
nearest important point of consumption to the Connellsviile region (which produced more than 68 per cent. of all the.
coke made) being Pittsburgh, about 60 miles distant, while hundreds of thousands of tons are carried to points much
farther away. The growth of the industry in these years, then, means a growth where the margins of profit must-
be small and the tonnage handled immense, and the diffienlties in the way of its growth, as is always the case with.
low-priced, heavy articles that must be transported long distances to market, are well-nigh insurmountable. To
organize and operate effectively the railroad service in connection with this heavy increase of traffic has heen of~
itself no small undertaking. All things considered, the development of the manufacture of coke during the past ten-
years must be regarded as one of the marked achievements in our industrial progress.

NUMBER OF ESTABLISHMENTS.

Each separate coke works, with its ovens and other plant, is classified as an establishment. In many instances:
it was found that an individunal or firm operated several works, sometimes contiguous, in other cases widely
separated; but notwithstanding this joint ownership each works is regarded as a separate establishment, and is
so clagsified. The number of works and the number of owners are not, therefore, the same. The number of-
establishments returned at the last four censuses is as follows, there being no returns prior to 1850 :

Number of establishments In 1880 ..o u oot it i ittt eaamse et e e rcamancaes somcanmanaamnan 149
Number of establishments in 1870 .. veon ot ean timas oo it i ic e eceaaaeesanase cimaaamstammeeacmnne e 25
Number 'of establishments in 1860 .. ... ocuueooir caccmnesesamaae saeann comnas ccemae cmeeanasennn P, 21
Number of establishments in 1880 ... . oo co ot eiciee cciarccemccaeccranncsamccraancacacasaamnn cnna —ane 4

- The increase in the number of establishments between 1870 and 1880 was nearly 500 per cent., assuming that.
the word ¢ establishment” was used in the same sense at the census of 1870 as at that of 1820, wh1c]1 is probable,
as the condition of the coke trade was such at the earlier date that an individual or a firm would hardly have more.
than one works.

The increase in 1880 over 1860 was about 600 per cent., the increase in the number of establishments in the
ten years between 1860 and 1876 being but 4, or about 20 per cent., as will be seen from the table given above.
The increase in product, however, was much greater, indicating a very rapid increase in the size and capacity of~
the works, The number of works returned in 1850 is probably not correct, and is so small as to be hardly worthy
of notice. = The manufacture of coke at that date was in its infaney in this country, but it was without doubt more .
of an industry than the returns for 1850 indicate.

WORKS IDLE AND WORKS BUILDING.

In the enumeration of establishments given in Table I are included all works, whether completed or building,..
that were in existence in the census year 1879-’80. A number of these, however, were idle during the entire.
year; others were bujlding, and made no coke. In many cases extenswe additions were made to old works, some-
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of which were completed in whele or in part and put in operation during the census year; in other cases
construction was going on ab the date of this report. It will be necessary, therefore, in order to ascertain what
capital, plant, etc., were used in the manufacture of the eoke produced in the census year, to distinguish betweem
works which were idle and building and those which were operated in whole or in part.

The following table, condensed from Tables IIL and IV, gives a statement of all of the works idle or building:
during the census year 1879-80. It includes all works at which no coke was made, but does not include any
statement of additions made during the census year to works that were completed and operated during any pari
of the year:

7
% X0, OF COAL PROPERTY
NUMDER OF OVENS DUILT. NUMBER OF OVENS BUILDING. ) OWNED BY
.5 EMPLOYES. coKE
2 WORES.
b . X
E <3 2 &
| 2 | B g | 8 o o
] € 5 ] . E a @ . E g E g
g 4 Elate | B 2 & | Z s = 3
= = g =] fu ] - 8 g e S : m 4] & C
g = tn 4 w o Y (] < @ =l K £p < =
] 3 g l3 |2 | =3 8 2 |8 | &8 s a = g =
12 AlAalS &&= g | o | & | = = E < 5
Works Q18 «.cvvenerermeeneanann. o ¢248,700 | B4 | 48 |.o..ifee.... 353 R3O FORY 21 2| *4010 1,550 $206, 500
Works building ...... e eeannnns 18| 526,500 |[oevercfeenenieaniifoneniifenens 1,287 ... I - 1,867 fevemeennnen ceeeeoelll 16,2110 1,808,000
POl cevernranerninmeaenans| 22 775,200 || 804 | 40 |eaeioi|-eee.. 353 || 1,308 |...... 80 Joueue- 1,388 2 910 | 17,76l | 2,156,500

* Wages paid watchman at works.

»

STATISTICS OF ESTABLISHMENTS AT WHICH CORKE WAS MADE IN THE CENSUS YEAR 187;)-’80,

Comparing the items of this table with the corresponding ones of Table I, and making the necessary
deductions, it will be found that the coke made in the United States in the census year 1879-'80 was made in
establishments the number and characteristics of which were as follows:

Total number of establishments at which coke was made during census year 187980 «.uv.sovvunsvee-.. 127
Total capital invested in the BAMe .« oo een oo e e e o et e em e e eicn e ceeace memer eeaans $4,769, 858
Total number of ovens built at the same May 31, 1880.. .. veeriinneci e i 9,763
Total number of ovens building at the same May 31, 1880. ..o oo oot i i i cn e 796
Total number of employés at the same May 31, 1880 .o cecnnrnnt cer i it i ieieeeen ianans 3,140
Total wages Paid ab The BAMe. ... comn oo et bes it et sets e e e saae meas Vemenenn §1,197,744
Total value of materials nsed at the 8aMe. e ciiimniciimet e cree e e iae ceeiimemas eae e 2,005,441
Total tons of coal used at the BAME. ... o o i i eee cee i e 4,360,110
Total value Of BUIMe.cueus cuueee comaet mmecer cmms sememessemas smcmme cermmenscomnansmsstsenrennernnnneene B, 761,657
Total tons of coke Prodneed. ..o ceee e et it ce i caaa M ematmsessseeesaaemeanan e 2,752,475
TOtAL VALUE OF BAINIG . e e ™ emann aanans minanc amns cmmecesnnane amee s cass scnncsoeneommeanesancnsonncanens  §5, 359, 480
Acres of conl connected with works that make €oke. ... .o ie iaaeeiirnievaiiie i i i e 140, 922
Capital invested in coal works connected with coke works that made colce in 1879-80.................. $10,003,541

LOCALITIES IN WHICH COKE WAS MANUFACTURED.

Though coke was an article of manufacture in this country some years prior to 1850, it is not found enumerated
among its manufactures until the census of that year, the very small amount returned being all credited to .
Pennsylvania. The published volume of statisties of manufactures for that ceunsus gives no indication as to the
localities in the state where the works making this coke were situated, but an examination of the original returns
shows that oven coke was made in Allegheny and Fayette counties. It is very preobable that ecoke was also made
in other localities in Pennsylvania, and some in Maryland and Ohio, and possibly in Virginia. The census contains
no record of coke so made, and it may have been returned as bituminous coal. '

At the census of 1860 coke is returned as made in Allegheny, Cambria, Clarion, and Fayette counties,
Pennsylvania. These counties are respectively in the Pittsburgh, Allegheny Mountain, Allegheny River, and
Connellsville distriets, so that at that date what are now the chief coke-producing regions of Pennsylvania were
engaged in its manufacture. '

A remark similar to that made concerning the statistics of 1850 is also applicable to those of 1860, as coke was
doubtless made in other counties of Pennsylvania than those named. In a work published in Pittsburgh in
1857 (a) the statement is made:

The coke-iron consumed by the manufacturers of Pittsburgh is at present obtained both from a distance and from the neighhorhood.

The metal of this description made from the fossil ores of the central counties of Pennsylvania is excellent for castings. * * * From
the neighboring counties of Fayette, Cambria, Beaver, Mercer, and Lawrence coke metal is now brought to Pittsburgh.

a Pittsburgh ds It Is, by George H. Thurston (Pittsburgh, 1857}, page 103.
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This would add Beaver, Mercer, and Lawrence counties to the coke-producing sections of Pennsylvania. The
Clinton furnace, at Pittsburgh, working entirely with coke as a fuel, was also blown in during the fall of 1859,
and though small, its consumption of coke would have Deen a cons1de1able proportion of that reported made in
the ecensus year 1860 Altogether, the indications are that the returns for 1860 are very incomplete, as they omit
many localities at which coke was made, and fail to report much that was made, or do not report it as coke.

In 1870 Ohio for the first time appears in the census as a manufacturer of coke, it being made in qumlton,
Jefferson, and Tuscarawas counties. The coke made in Hamilton county was probably made from the sereenings
gathered from the different coal-yards. In this year, accordiug to the report, coke was made in Pennsylvania in
Allegheny, Armstrong, Cambria, Clarion, and Fayette counties, Armstrong being the only county in which coke
was reported as made at the Ninth Census in which it was not reported as made at the Eighth.

In the census of 1880 it will Le noticed that coke is reported as being manufactured in nine states: Alabama,
Colorado, Georgia, Illinois, Indiana, Ohio, Pennsylvapia, Tennessee, and West Virginia. Two establishments 101
the manufacture of coke are reported in Virginia near Richmond, but no coke was made in this state in the
census year 1879’80, Under the head of ‘“Relative productive rank of the several states and counties” are
given the details concerning the several localities at the Tenth Census.

From an inspection of the map accompanying this report and a comparison of the figures given in the tables
showing the localities and production it will be seen that the coke-producing belt of the country is the bituminous
coal-measures of the Appalachian chain, Beginning very nearly at the extreme northern point of the Allegheny
mountains in Pennsylvania, the ecoke ovens follow this range of the Appalachians nearly to their southern limit,
at Huntsville, Alabama. Outside the limit of this region the make of coke in the census year was but 26,600 tons

‘out of a total of 2,752,475, or less than 1 per cent. It will also be noticed that the eenter of production is the
Conuellsville region of Pennyslvania. : .

Nbo doubt coke in considerable quantities will be manufactured in the future in other states. Already there is
promise of this in certain sections of Illinois and in Colorado, but for many years it is probable that the bulk of the
coke of the country will be produced along the Allegheny Mountam range ﬁom the coal-measures of which such a
large percentage is now supplied.

CAPITAL.

The capital invested in coke works, ineluding that in ovens and appurtenances, buildings, ete., and employed
in the coke business, but not inclnding any of the capital properly belonging to the coal-mining part of coke-making,
in the census year 187980 was $5,545,058. This amount, however, does not fairly represent the amount of capital
invested in the coke business of the country. Though in this investigation the statistics of the mining of coal for
the manufacture of coke have not been included, it is nevertheless true that the capital invested at the mines which
supply coal to the coke works is in many instances invested in them solely for the production of coke, and the
capital employed at such mines should properly be included with that invested in the manufacture of coke as
returned to the special agent, In Fayette and Westmoreland counties, Pennsylvania, the entire product of the
mines at the coke works is, with the exception of a small percentage, made into coke. Sales of coal, as coal, are
very rare, and are only made under exceptional circumstances, and probably did not equal 1 per cent. ot the product
in the census year, though it is larger in other years.

In stating the capital invested in the manufacture of coke it would be necessary, therefore, in ordel to show
fairly the total of this capital, to add to that given in the tables of coke manufacture the amount of capital invested
in the coal.mines at coke works. This was $13,060,041, which would make the total capital invested in the
manufacture of coke as follows:

Total capital invested in coal works supplying ¢oal to coke Works...ovicoivre erns cireicmacssecnnnanes $13, 060, 041
Total capital invested in worlks for the manufacture of coke.......... emm eeemmee e ammmnam——— e anan 5, 545, 058
Total invested in the IALUFLCHITE OF COKE - o o o o v e eoe waas e et aaimae ceemomom e m emee e e aens 18, 605, 099

A large part of this total is invested in coal lands, There are connected with coal mines that furnish coal for
the manufacture of coke 158,683 acres of coal lands, the value of this land varying ﬁom $100 or less to $800 an
acre, according to its 1ocahty

NUMBER AND KXINDS OF OVENS.

The total number of ovens, and the number of each kind built and building in the United States May 31, 1880,
was as follows:

- N : ‘ Pits and
Bee-luvel. Belgxan. Ofther forms. mounds. Total.
Ovens built May 31, 1880.........-................_ .................................. 9,728 316 30 42 10,118
Ovens building May 81, 1880.ccauevaaeiaeroncinncseinesansannss snnnan eteececemene. 2,083 fiverniincnensnan {1 2,163
Total built and building May 81, 1880 .o cvivcunaurcecsrssssanammncsnnsaananns i1,811 . 818 110 42 12,279
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The 316 Belgian ovens include a number of varieties, but are all constructed on the Belgian plan, with flues in
the bottom or sides, or both. The other forms are a modification of the bee-hive, and resemble the oven used in
Wales. They are known as the “Tunnel, or English drag”.

The report on pits or mounds must necessarily be very unsatisfactory, the number used varying with the
demand for coke. Inseasons of great demand the number at old works—not only at those where only pits and mounds
are used, but sometimes at those where usually all the coke made is burned in ovens—is largely increased, and in
addition coke is made in mounds at coal works that do not make coke except at these times of increased dema-nd.
With a falling off of demand the number is reduced. As they are so variable in number and are not as permanent
as ovens, no satisfactory report can be made of the numbcr in use. Those given in the table may be regarded as the’
number 1eportecl in use May 31, 1880.

There are no statements in the census reports of previous years showing the number of ovens in emstence at
the dates of the reports, nor are exact data obtainable from other sources. A work published at Pittsburgh in
1870 («) gives the number of coke ovens in Pittsburgh and vieinity in active operation in 1855 as 100. The same
work states that—

In 1870 what are termed city coke ovens number273. In addition to these there is a number of ovens owned by manufacturers, who
consume their own material, or, in other words, mine their own coal and make their own coke.

The Counellsville coke ovens, the produet of which is in universal demand thronghout the West, number 730, (b)

This would give a total of 1,063 reported in the Pittsburgh and Connellsville districts. From other information
it would appear that the number of ovens in western Pennsylvania in 1870 was not far from 1,200,

Of the coke reported as manufactured in the census year 1869’70, 92 per cent. was reported as manufactured
in Pennsylvania, all of which was made in western Pennsylvania. Ninety-four per cent. of the persons employed
were employed in the same loeality, and the relations of capital invested, wages paid, and material used are about
the same. All of these facts would lead to the belief that the number of colke ovens in the United States at the
census of 1870 did not exceed 1,300, all of which were of the bee-hive pattern. In addition to that made in ovens,
some coke was made in pits and mounds in 1870. Much of that produced in the Allegheny Mountain region of
Pennsylvania was so burned.

_ Ihave not been able to procure any satlsfactory information regarding the number of ovens in use in either
1860 or 1850,

PLANT OTHER THAN OVENS. .

Asg Dbefore stated, there are connected with the coal mines that furnish coal for the manufacture of coke
158,683 acres of coal land. This does not, however, represent the amount of coal land from which good coking
coal can be mined, but only that attached to ovens, or the acreage of the various tracts of coal from which at the
close of the last census year supplies of coal for coking were drawn,

Of tlie plant nsed at coal mines which supply coal to ovens, the data, for reasons elsewhere given, are not
complete enough to justify any statement. There were 4,360,110 tons of coal and slack nsed in the manufacture of
coke, From a comparison of this with the statistics of bituminous coal produced some rough idea of the
proportion of the bituminous coal-plant used in the supply of coal to coke works can be obtained. The amount of
bituminous coal produced as a regular product in the census year was 41,860,055 tons; the percentage of this
used in the manufacture of coke was therefore 104 per cent. This proportion of the capital, employés, wages paid,
material nsed, and other items entering into the report on bituminouns coal should therefore be regarded as employed
or paid in connection with the production of bituminous coal for manufacture into coke.

There were in use at 28 coke works 38 coal-washers. Of these 38 washers, 12 are reported as Stutz’s patent, 8
as Diescher’s, 4 as Endres’, 4 as Hybrid, 2 as Plunger—one of which has 4 jigs and the other 2; 2 as Lauders?,
each with four compartments; 1 as Osterspey’s, with 14 jigs, and 1 each of the following: Slush (Jommon,
Bradford, Waverly Coal Company’s, and Floating Troagh.

’I.‘here were also in use by coke works 20 locomotives, 1,703 coke cars, and 26.37 miles of railroad traclk. These
are exclusive of locomotives, cars, and track that are properly credited to the coal mines. The coke cars do not-
include the * larries ?, or ears in which the coal is ran to the ovens, but only the cars used for transporting coke
over railroads to consumers.

The ownership of these cars by the works has been found necessary to secure prompL shipment, though only a
portion of the coke shipped is forwarded in these private cars, the railroads usually furnishing the necessary rolling-
stock. The number of these private cars owned Dby certain manufacturers is quite large. One firm owns 500,
another 222, a third 172, and a fourth 167.

In addition to the above there are at some establishments extensive WOlkS for the supply of water used in
cooling coke. At those works using Belgian ovens engines are used'to discharge the ovens. The number of
these was not obtained.

a Pittsburgh, its Industry and Commerce. Pittsburgh. Barr & Myers: 1870. b Idem,pags 18,
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The statement of washers used and of the number of locomotives, cars, and miles of railroad track is as follows:
Number of
estal;lislé- Number of
States. Counties. m;ﬁigﬁl wlrla?h:tl;a? Kind of washer. Remarks.
washers
wore uged.
AlDDANL . weennavanecsverrormannenanns JOor80n.ccunviasanennnremamnr e 1 Not used.
C010TAA0. v arianunneranoonmanaeacnonns Las Animas...... 1 . o
TIEN0IS. eecaesnennsnvnisnanansassanans Jackaon..coeecennnann- 1 Building.
: Saint Clair. .. - 1 Idle.
Williamson....... bammsacacervencanan 1 )
TnAiana coeeenerereaniommenanaanasnnas Fountail. cc.vucee civevecannianasnna 1 1 .| Experimental.
[
Pennsylvanis...cvececiiaaaaaiaiannn Allegheny.ceacanaaninn sasssaereamren 8 ;‘
1
2
ClATIOn. «sesemeeeeeemeerens ens 2 1§ ]
Clearfleldecuaeranerrvmemcanmasaanass 1 P
Fayelte ..crceaeanmammcnnccnaceinnaan 1 1
LawTenos cecveesunsraans dbeemecamane 1 1 Luders. cceeianncacaan rreeeanaanenn 4 compartments,
THOZA covvnvenmanancuranascsonssssans 1 4 COMMON., caererrencnesnnnnarsasncnan
4
2
4 1 .| 4 compartments.
|
TOnnNesRee. ...ouaeau-a PO 1 1
1 1 Experimontal.
Total.. coinciimeiaccvceaiunnan 26 58

STATEMENT OF NUMBER

OF COKE CARS, LOCOMOTIVES, AND MILES OF RAILROAD

"

TRACK AT

UNITED STATES, MAY 31, 1880.

COKE WORKS OF -

Miles Miles
of railroad | of 1t'nilri)nd
track | rack
Number Number 3
g Number of owned, not : Number of owned, not
States, Counties. coke cars. lggtlio::s. includedin Statea. Counties. coke cars. lggé?ggs' included in
* | statement * | statement
of coal of conl
works. works.
The United States .| cc.eeueieremoaiiiiainnnan 1,708 20 26.37 | Pennsylvania—c'd..| Clearfield ..ocoeecvecaas]vannnn ORI IR 0.87
Fayette..ooenoauennnen. 717 2 4.78
Alsbams .ensen cnenen Jefferson and Shelby....| cviaeienn.. : N IR, Jefferson
LY ) T DS 3 1 0.33 Lawrence
TOLBL eeeennnernafommenecemmansanneecnannas 8 4 0.33 Westmoreland
TOtAL seenreanennn|acnnnencaecnernarcancanas
GOOrgifeesenncnaianan DAdS ceuvnercennns manoan 50 T Jewwecaemnnes
TIHNOI8 e enevnann o TACKBO  envrmmvmmmmmmmed oo evereans 3. 00 Tennesses ,ueuueen.. Grondy..coeeenierennns 100 foee-vemacafrceanaiionss
Marion...ooviiiaiaan 63 [caveananas 0.09
(011 05 T, Columbisna.eeeeeaan .. b (R S, ROANG. ccranennnmsnnnan 3 TN PO 6. 00
Bamilfon......ocevcere S B e Total .oleeivnennsfrecancnann- erreeanean. 157 femeneennnn 6.00
Jefferson...... Cemereaans 45 |ieiennnnns 1,00
TuBCATAWAS waneae cunnes : J S 0. 05 Virginia PO I .
1037 ] S AR 62 |eernen 1.05
West Virginia...... [ P, 0.12
. P
Pennsylvania........ Allegheny ccvveeenennn-. 1.00 "
T 8.75 . 44 3 3,00
Clarion .uovimiacnaana.. 0.18 b (13 1) N I 53 3 3,12
* Five hundred cars alao used in coal business. t Coke cars, employed in general traffic also. 1Iron.

cents per ton.

- MATERIAL USED.

~ The material of chief value used in the manufacture of coke is coal, of which 4,360,110 tons, valued at
- $2,761,657, were used during the census year 1879-'80. This would make the average value of the coal used 63.3

The average price per ton of hituminous ceal at the mines for the whole United States during the

census year was $1 25 per ton; that for Pennsylvania, in which state most of the coke was made, $1 01 per ton.
This would make the average value of the coal used ir coking a little more than one-half the average value of all
bituminous coal, and about two-thirds the value of bituminous coal in Pennsylvania.
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There are several reasons for this great difference. It is not because the coal used is inferior, for economically
it is equal to the average of bitumineus coal mined; indeed, it is much above the average. The average value of
all bituminous coal is probably for screened coal chiefly, while that used in eoking includes butlittle screened coal,
but is mostly the “run of the mine”, with considerable slack coal. This would reduce the value per ton
considerably. As most of the coal used in coking is from mines that are part of the coke works, and as its mining is
regarded as enly incident te the manufacture of coke, and not as a separate industry, the coal is valued at the cost
of produetion, with a small royalty added, with little or no account of profit. As the coal veins in the Connellsville
region of Pennsylvania, where so darge a proportion of the coke was made in the census year, are quite thick,
the coal soft and easily mined, and the miners are paid for all coal brought out, the wages and consequent labor-cost
per ton is much less than in mining for the coal market, where only screened coal is paid for, and for these several
reasons the cost value put upon this coal for coke would be low. To indicate how low this might be, it can be
stated that Connellsville coke was sold in some instances in 1878, delivered on the cars at the ovens, for 90 cents a
ton. As it takes, say, an average of 14 tons of coal to make a ton of coke, and as the cost of coking must be
included, it will be seen that the value of coal at coke works at that time must have been very low, even less than
the 63.3 cents a ton shown in this report. Indeed, the value of the coal in a ton of coke in Pennsylvania was only
about 87% cents, or, say, 58§ cents a ton of coal.

It will be noticed in Table I that the coal used is divided into three classes, ‘¢ coal used ? ¢glack used,” and
‘tashed coal used”. Under the first class, “coal nse(l,” is inclnded all Inmp coal, and also fhe coal used at Works
where the ‘“run of the mine” or the entire product, lumyp, nut, and slack, is coked All of these grades of coal,
even though the lump may be crushed and washed, are included under the first class, Under “slack used?” is
included only the screenings of coal. The total of these two columns is the total amount of coal coked. The third
class, ¢ washed coal used”, shows the total amount of coal washed. Most of this total is made up of slack coal,
with a part of lump and the “run of the mine”, which have been crushed and washed. All of the slack coal
used, however, was not washed. At some coal mines & few ovens are built, in which the slack which cannot be sold
for other purposes is coked without washing., Some works also find it injurious to the quality or yield of the coke
to wash the slack.

Of the total amount of 4,360,110 tons of coal coked, 3,729,328 tons, or 85.5 per cent., valued at 82,392,449, or 64
cents per ton, was lump coal and “ run of the mine”; 630,782 tons, or 14.5 per cent., valued at $358,558, or 56.8 cents
per ton, was slack. .

It will be noticed that the average value of ¢ slack used”, though slack is generally regarded at the mines asa -
waste product of little value, is very nearly that of ¢ coal used”, being only 7.2 cents per ton less. This is due to the
fact that o large partof the slack used is not coked at the mines where itis produced, and the freight charges from
the mines to the ovens, and the cost of handling, add fo ifs value. On the other hand, the ovens using lump coal
and the “run of the mine” are nsually at the mouth of the mine. In many cases the ovens are charged from the
cars that were loaded in the pit, and all expenses for freight and handling are saved. The value of the slack ab
some points is also enhanced by a demand for it for purposes other than coking, as at Pittsburgh, where it is nsed
at some of the iron works for making gus.

Of the total amount of coal and slack used, 751,824 tons, or 17.2 per cent., valued at $533,818, or 71 cents per
ton, was washed. This makes the value of the ¢ washed coal and slack " greater per ton than the value of either
the coal or slack. The crushing and washing of the lump and “run of the mine”, before referred to, involve in
some cases a.cost of 20 cents a ton; this is above the average, however ; and the washing of the slack would add
from 2 to 12 cents a ton to its value.

No other material enters directly into the coke, the other materials reported being used for repairs and renewals
of ovens, and for the tools and appliances used in the manufacture of coke. To arrive at the valne of these
materials has been the most difficult part of this investigation. In many cases it has been impossible to separate
the materials and supplies used in the manufacture of coke from those used in mining the coal; but when it has
been possible to make this separation, it has been done. Careful and extensive inquiries have been made, and an
average has been taken from the reports of a number of works that have kept their cost of materials very carefully.
As a result, it is estimated that the average cost of materials, other than coal, used in the manufacture of coke is
about 74 cents per ton of ecoke produced. When the value of material has been given it is reported; when
statements of material have been omitted, or are imperfact, this average of 74 cents per ton is nsed. As a result, it
'is estimated that the value of all materials used, other than coal, is $233,784.

The value of all materials used in the manufacture of coke in the census year is as follows:

Total value of coal and S13eK .o eae cnn e coie ceas e oo e e ematamaneaiameesnomeebaanmnaaaaanaan $2, 761, 657
Total value of obher IateTial8 . cu. cene coeeaas cacs cma e cuen cane samaoaronssaeaanuns massnnnnnaunrmmssans 233,784
Total value of A1l MALETIALS «o.usees e vmneaenssecn eons cees naneammane sacmes cmen eeemns nan e nae 2,995, 441

The chief materials other than coal were fire-brick, red brick, wood, and castings, but no reliable statement of
the amount of each coilld be secured.
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' WEIGHT OF THE BUSHEL.

The weight of the bushel, which is so frequently employed as the unit of measure in th@ buying, selling, and ush}g
of coal and coke, varies but little in the different states. A bushel of coke is almost uniformly 40 pounds; but in
exceptional cases, where the coke is very light, 38, 36, and even 33 poundg are regarded as a bllS]'lGl. In one ret"um
56 pounds, in four 50 pounds, in one 48 pounds, in one 45 pounds, and in one 42' pounds are given as the weight
of the bushel; but in these cases the coke would be quite heavy. These exceptions, however, are so few that 40-
pounds may be taken as the uniform weight of a bushel of coke. e

The weight of a bushel of coal differs more than this. In Alabama the returns give 1\? as 80 pounds,' zu.ld. the
same is returned for Colorado, Georgia, Illinois, Ohio, Tennessee, and West Virginia; but in Pennsylvania it is 76-

d 1in Indiana 70.
pounds, and i EMPLOYES.

Compared with the tonnage produced, the manufacture of coke requires the labor of but a small number of
persons, the average number employed at each works that made coke in 1879—'80 being less than 25. There aro
but four works in the United States that employ over 100 men, and one of these is a works ab which the labor is.
performed by convicts. With other labor a less number of men would have sufficed.

The total number of persons employed directly in the manufacture of coke, as returned at the last census, is-
3,140, (a) of whom but 3 were women and 71 boys. ¢

The number of employés in coke works at the last four censuses is as follows:

Males Females .
All ovor 16. ovor 10, Touths.
Employés at census 1850 8,142 3, 068 8 7%
Employés at census 1870 528 72 PR [}
Employés at census 1860 198 108 feenvenmecnve]ananocniine
Employés at census 1850 14 T4 [evervaecvnse]eavansannuan

Most of the employés are unskilled workmen, and would be classed as common labor. The operations connected
with the manufacture of coke, for the most part, require only strength and endurance, and at many of the works,.
especially the smaller ones, even the term “superintendent” does not imply much- more than a “labor boss?,
This is not universally true, however, as at some works the position of superintendent is one of importance and.
responsibility. :

WAGES AND BARNINGS. .

The total amount of wages paid during the census year in the manufacture of coke was $1,198,604. (b)) This,
however, does not include any wages paid in the mining of coal, but only the labor-cost, from the delivery of the
coal at the ovens until the coke is loaded upon the cars.

As the amount of coke produced during the census year was 2,752,475 toms, and the total of wages paid
$1,198,654, the average labor-cost of producing a ton of coke would be 43.5 cents. . .

Any attempt to deduce from the figures given in these tables the average yearly earnings of each person.
employed would be futile. The total amount of wages paid ($1,198,654), divided by the number of persons
employed (3,142), would give a quotient of $381 50. Though such a quotient is often regarded as the averago
yearly earnings of each employé, a little-consideration will make it evident that it does not represent such earnings,
b'llt that it really represents nothing but the result of the division of one number by another.” A consideration of the
?ucumgtances attending the growth and development of the coke industry during the census year will show that this
is especially true in its manufacture. Many of the old works, or those in existence at the beginning of the census
year, were idle, in whole or in part, June 1, 1879, and did not resume in full until the census year was woll
advanced; in other cases additions were made to old works, and in still others entirvely new works were built.
To _operate these various works additional persons were employed, not in place of others, but as an increase in
their number, and therefore the number reported May 31, 1880, would be much above the average for the year,
anfl very greatly in excess of the number at work June 1, 1879. These additional persons would, of course, be
paid only for t]_le time they were employed in making coke, and in the wages-total only the amount so paid, say, for
t?vo, three, or six months, as the case might be, would appear. Now, it would be manifestly misleading under these
circumstances to say that the quotient resulting from dividing the entire amount of wages paid during the whole
year by the number of persons employed May 31, 1880, some of whom had been at work but a month, would givo
- the average yearly earnings. If there had been no increase in plant or in the number of persons employed during
the year, if no Dersons had been brought into this industry from other industries or from idleness, and if, when the
coke works were idle, the men employed at them performed no labor, then such a quotient might represent with
some degree of accuracy the average yearly earnings of the persons employed in the coke industry; but when not
one of these conditions exists, it is evident that the average yearly earnings of the men employed at 7the coke works
was not $381 50, but more than this—what, we have no data for ascertaining. k |

a In Table I 3,142 employés are reported, but 2 are watchmen at idle worka,

b Of this amount $910 i ; i i ‘ |
the following computat?:ns. were paid two watchmen at an idle works. The amount is so small, however, that it is not su‘btmctqd in
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A somewhat similar difficulty exists in any attempt to arrive at the average rate of wages paid to persons.
employed in this industry. This i a most difficult fact to ascertain in connection with this or any other industry.
It is very easy to give an average of the different rates of ‘wages paid, but this is more properly termed the average
of rates of wages, not the real average rate. To arrive at the average rate of wages—that is, an average that shail
consider not only the several rates paid, but the number of men employed at each rate, as the average rate can only
De found by the consideration of both-—is very difficult.

In the following statement an attempt has been made to approximate the average rate of wages for a number
of classes of employés at a portion of the coke works. These tables show:

1. The range of the rates of wages, or the highest and the 1owest rate paid the different classes of labor as
gwen in the schedules returned to this office.

2. The average rates of wages as near as can be ascertained.

These average rates are found by multiplying each rate by the number of persons employed at that rate and
dividing the snm of the produets by the sum of the multipliers, which represent the number of persons employed at
each rate for whom rates of wages are given in the schedules. It will be observed that the tables below do not take
into consideration the number of days the men were employed, or, in other words, the regularity of employment,
but simply give the range of wages and the average wages, without reference to such regularity of employment:

SUPERINTENDENT. CLERK. HAULER,
States. Average | Average
ates Range of rate of %&31“53 Range of rate of | rate ogf Range of rate of | rate of
wages per month, mom’t)h wages per day. Waﬁespex wages per day, wwgesper
ay. ay.
The United States .ocvvmvmeniemsrrcmmenaremseaaeenicaiameencnes $35 00 to $125 00 856 04 $1 50 to $4 17 $1 03 $1 00 to $2 00 B1 55
7N L 1 4 - L L E R T LT T T TIPS PP 40 00 to 100 00 63 88 |l-cvssemscccreramnnrcfannnonaaan 100to 125 117’
Colorado.. . . .- 125 00 125 00 |{cenes [ PP 2 00 2 00
Iliinois ... eemesemmetsanennnnaunas 55 00 65 00 [|ecevecanianrnenannen [ | R PRSP
(0151, TP, . 45 00 to 62 &0 50 B0 [lewserennnenenreenmesfonaniannas 120 to - 150 129
Pennsylvanin .ceeveiivrranieracianiceoes . 35 00 to 105 00 53 15 150 to 417 2 03 115t0 180 102
TONNEERO0 v vvrerrnensrmunnerorcascanans . 75 00 5 00 {{-eceaocmmsrmremsronsfooarnones . 140 140
West VIPgINIA v ovene s ciee e nnricseaatrsrnenesnerr e oot aaasnrenn _ 50 00 50 00 150 150 100to 110 107
COKE-CUARGER. ENGINEER. COKE LABORER.

States. Average Average | Average

Range of rate of | rateof || Range of rate of | rateof Rnnge of rate of j rate of

wages per day. (wagesperl wages per day. |wagesper|| - wages per day. |wogesper

day. day. day.

................................................. $1.00 to $2 50 $1 49 $1 50 to $2 60 $1 59 $0 78 to $2 00 8121
................................................................ 100t0 125 108 g0 to 100 9%

150 te 200 175

135 1 35

veemermencmssonsrnns]oneanaenns 100 1400

150 to 2 60 155 78 to 186 123

T P 100 1 00

150 160 100to 110 108

‘ PERIODS OF PAYMENT.
There are returns from 110 establishments showing the frequency with which labor is paid. Of these, 36 pay
maonthly, 14 every two weeks, 6 every week, 3 every three weeks, and 1 quarterly. This latter is an establishment
in Tennessee that employs convict labor, and the state is paid quarterly for such labor. Itwill thus be seen that

the rule as to periods of payment at coke works is monthly.
The following table gives the periods of payment at the coke works of the United S’mtes so far as reported:

Every three; Bvery two

States. g;%ﬁ%lﬁiigﬁnrtgf Quarterly. | Monthly. [ ooy oy | Weeldy.

The United States.... 147 o1 86 3 14 6
AlADAMA. o vrvrenemnnrees . 4 4
1 1
1 1
4 1
adi 2 1
[0] 531+ SRR e 15 5
Pennsylvanin cenn 104 62
Tennesses -v.... R 4 1

‘West Virginie coeeeeeen . . b £ IO 10
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METHODS OF PAYMENT.

Returns from 118 establishments show that at 56 of them there were stores connected with the works for
supplying the operatives with goods, and that 62 were without stores. This would indicate that the ¢“truck system?

wag in use at a little less than half the coke works, while a little more thai one-half paid cash in full.

What

proportion of the wages paid at those works that have stores is in cash and what proportion is ‘‘truck” we have

no means of knowing.

The following table shows, so far as reports have been received, the establishments in each state that have
:stores connected with them and those that have not:

Number of Number of
Total number es%t{.lll)lllils})lfrfxgxt)‘ta establishments | establishmonts
States. of establish- | from which | [hathave | fthatdonot
ments. reportshave | Svores com ave stores
been received nected with connected
g them. with them.
The United States......cccueae.. 147 118 56 82
Alabama.. 4 4 3 1
Colorade. . 1 b S 1
[6-1-1.5 74 . T 1 1 1 feceneecanannes .
TINO0iB . ceaaviemsarrevenceansanannas 4 2 1 1
INABNA. creveiinerriereraaneman s 2 ¢ 1 |oeeciinannene. 1
()31 O omneenan 15 14 4 10
Pennsylvania... 104 80 38 42
Tennesses ... 4 4 3 1
Weat VIrginia «oceevenecansnnceaenns 12 11 i 5

RELATIVE RANK IN PRODUCTION OF THE SEVERAL STATES AND COUNTIES.

The relative rank of the several states and the counties in the same in which coke was produced in the census
:year 1879-°80 is as follows :

RELATIVE RANK OF STATES.

Peoroont of

States. E_‘g‘;sufgﬁt:géae_ ma]:g ‘fﬁ k f)tal

The United States...ccnevensanaan 2,752, 475 106, 00

1. Pennsylvanit.. ...cee cienia vuuuan 2,317,149 84.18

2, Ohio.eievnrrmaanenen 109, 296 3.97

3. West Virginin 95, 720 3.48

4, TONDeSBEEB.auuae conunnannnnn wannnn 91, 675 3.38

B, 70, 000 2,54

6. 42, 035 1.53

7. 18, 000 0,65

8. 7, 600 0.28

9. 1, 000 0. 04

RELATIVE RANK OF COUNTIES, IN ORDER OF PRODUCTION.
: Pcrcenft- Percent-
Counties, Tongmﬂgnufac- miko fo Counties. Tonst by fac- muug]feofm
' total ured. total
make, malse.

The United States ..cavvneviniriicnacninana.. 2,752,475 100.00 y 15. Las Animas, Colorado 18, 000 0. 656
) . 18, Marion, Tennessea...... 11, 675 0.42
1. Fayette, Pennsylvanis cveeevrneneraanasaniaan. 1, 260, 440 45.78 || 17, Clarion, Pennsylvania . 10, 800 0.30
2. Westmoreland, Pennsylvania....ccvncuenniae.. 758, 501 27,38 || 18, Hamilton, ORio..c.eesueemiinn i iiniencvanes 9, 806 0,36
-3. Dlair, Pennsylvania.... 98, 154 8,57 i| 19. Williamson, THN0I8..eeuauueersreansoenaanionnnn 7,600 0.28
-4.. Allegheny, Pennsylvania. 95, 685 8.48 || 20. Armstrong, Pennsylvania. 7,000 0.25
8. Dadle, Georgit..coveeirnmeraaaiiira i vacmananas 70, 000 2,54 || 21, Lawrence, Pennaylvania. . 3,941 0. 14
8. Grundy, Tennessee 60, 000 2.18 ' 22. Marion, West Virginia.... 2, 800 0.10
7. Fayette, West Virginia 57, 943 2.10 || 23. "'Washington, Pennsylvania..c-cecuseennsaneann. 1,200 0.04
8. Jefferson, Ohlo..... 57, 684 2.10 {| 24, Ohio, West Virginia....cccucciuianinniinnnnn. 1,200 0. 04
9. Cambrin, Pennsylvania. 51, 950 1.89 3 25, Mahoning, Ohio.ceevean... 1,017 0. 04
10, Jefferson, Alabama. .oy coccrvacannnn.. 42, 085 1.53 | 26. Clay, Indiana .. 1,000 0, 04
11. Columbinng, Ohio ... ccneunerevinn... 89, 424 1.48 || 27. Tuscarawas, Ohio. . ? 800 0,03
12, Preston, West Virginia 38,777 1.23 1| 28. Athens, Ohi0.cecencanens. waaenaa R, 565 0. 02
13. Tiogs, Pennsylvania . 88, 572 1.22 || 29, Beaver, Pennsylvania..eeve vereevrnesansn panne 506 0.02
14. Roune, Tennessee ..u.veerememueerrncnsanannanen 20, 000 0.78 || 80. Bufler, Pennsylvania....cecceeaneins. cotmannnas 400 0.01
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Pennsylvania in 1879’80 is eredited with 84.18 per cent. of the total product of the country. There are no
sfigures of product given at any previous census with whieh to institute comparisons, but comparing by values
Pennsylvania made a little less than 80 per cent. in 1879-80, 92 per cent. in 186970, and 100 per cent., or all, in
‘both 185960 and 154950, Though there has been a relative decline, the amount and the value of coke actnally
produced in Pennsylvania have very largely increased, as will be seen from the following statement: .

Value of coke produced in Pennsylvania: .
Tn census year LRA0—-50 . . ..ttt et e e ar et et mmae cmea e e mae mman . et

$15,250
In census year 1859760 . ... oo e e e et e i i ceee amees e e aaeans 189,844
In census yoar L8870« « e it ciin it ie heea mee aann tmems s aemmame e ceas aane e 1,048,716
In census Fear L879~"80. . c oo uiie aiee e ceae e nam— e aaaan aaas e e e e 4,190,136 ot
The increase in value has been as follows :
Increase in value of coke produced in Pennsylvania in 1859-’60 over that produced in 184950 .o. .. ... $174,594
In 188970 0ver 185960 . .o cv . et i e i e it mre e et eit e aaee bnes samm—re e nnaaanaan 858, 872
In 187980 over 1860170 . ... eine o i e e v it e eee S S, 3,141,420

Ohio stands in the second rank as a coke-producing state, but far below Penusylvania, producing but 3.97 per
scent, in 1880. Making the same comparison of values with previous censuses as is made above in the case of
Pennsylvania, Ohio made in 1879-80 about 6 per cent.; in 1869’70, 8 per cent. Prior to this no coke is reported
as made in Ohio. Though in Ohio, as well as in Pennsylvania, there has been a decline in the value of product
relative to the entire product, there has been an increase in total value. The value of the coke produced in Ohio
in 1869-'70 was $83,675; in 1879-30, $334,546.

None of the other states are reported as making coke at either of the censuses prior to the present. In West
Virginia, Tennessee, Georgia, and Alabama, however, deposits of very good coking coal exist, and rapid advances
-are making in its mavufacture—advances that before another census will probably place some, if not all, of these
:gtates ahead of Ohio in production, though they will hardly supplant Pennsylvania and reach the first place.

Referring to the table of “counties in order of production”, it will be noted that two counties in Pennsylvania,
Fayette and Westmoreland, produced, respectively, 45.79 and 27.37 per cent. of all the coke made in the country at
the present census, or 73,16 per cent. of the whole. At the census of 1870 Fayette county, Pennsylvania, was the
Jargest producer, returning $516,800 in value, Allegheny, Pennsylvania, following with $243,690, and Cambria,
Pennsylvania, with $225,898, Westmoreland, which is now the second county, produced no coke, while Allegheny,
formerly the second county, is now the fourth, and Cambria, formerly the third, is now the ninth; Dade county,
in Georgia, Grundy, in Tennessee, Fayette, in West Virginia, and Jefferson, in Ohio, surpassing Cambria in amount
of produect. :

YIELD OF COAIL IN COKE.

The following table shows the percentage of yield in coke of the coal coked in the several states and the United

States : ,
States. Tons of coal used. | LOES ofléxgé;‘e pro- Perceolz‘tz.g:ﬁfield
The United States .ccocuauineans 4, 360, 110 7, 752, 475 63.1
AlDDAMA e irenarrommaansrnanaiaaian 67,870 42, 086 62.4
| GolotaA0 cenerencecrns e caeraninas 29, 500 18, 000 61.0
[T} o1 117, 000 70, 000 59.8
Tllinois 15,000 7,600 50.7
Indiana 1,500 1,000 6.7
[0}V P, 193, 848 109, 206 56.4 |
Penneylvanisa iieeoveniiinaciiianan. 3, 608, 095 2,317,149 64.2
TODNEs8IOO s envenoncenssvosnmnnvsnanus 179,811 81,875 51.1
West Virginia .cvvenevniiniiininanas 148, 480 | 95,720 645

From this table it appears that the coal coked in the United States yielded on an average 63.1 per cent. of coke.

“The range of the yield in the several states was from 50.7 per cent. in Illinois to 66.7 in Indiana. The high average
_yield, in view of the range, it being very nearly equal to the highest percentage yield, is duse to the high averagein
Pennsylvania, 64.2 per cent., which produced 84.18 per cent. of all the coke made. .

The yield of 66.7 per cent.in Indiana is an estimate. In the schedule return the amount of coke produced was
.given at 1,000 tons, and the statement was made that the yield was « about 66 per cent” As no record of the coal
.charged into the ovens was given, this estimated yield was taken, and the amount of coal nsed was estimated at
1,600 tons, ‘ ,

’ Neglecting this, then, as only an estimate, and considering the fi gures of coal used and coke produced actu'ally
wreported, it will be seen that the next highest yield is in West Virginia and in Pennsylvania, which report essentially
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the same yield, there being a difference of only three-tenths of one per cent. As part of the coke made im
Pennsylvania is made by the wasteful method of coking in pits, it may be assumed that the present investigation:
shows that the yield of Pennsylvania coals and that of West Virginia are about equal. This is further confirmed
by the following tables. The counties in these two states of the greatest preduction are Fayette and Westmoreland,.
Pennsylvania, Fayette and Preston, West Virginia, and the coal used, coke produced, and yield of coal in coke
for these four counties, which together produced 76 per cent. of all the coke made, are as follows :

{

Counties. States. Tons of coal used. | TOBS odggé’(%e pro- I’ercgntcf;gae.yield 1
. '
i FATCHOarsnreaananns Pennsylvanin ... 1,010, 279 1, 260, 440 0. 66 :
Westmoreland....... PR 1) PO, 1,195, 824 758, 501 0. 63 '
Fayetto.ceeceenannne. West Virginia.... 88, 769 57, 043 0,63
Preston....ccameeen.. ceellO i, 53, 931 83,77 0. 63
i

v The low yield in some of the other states is donbtless due chiefly to two causes: First, wasteful methods of
coking; and, secondly, the use of coals not well adapted to coking. It should be stated, however, that yield is not
always a measure of the economic value of coal for coking purposes.

AVERAGE SELLING PRICE OF COXE.

The figures in Table I under the caption ¢ Value of produet”, and in the accompanying lable under ¢ Totak
value”; are to be regarded as the total selling price of the eoke produced when leaded on cars at the ovens, or,
expressed in trade language, “f. 0. b. cars at ovens.” The “average value” in the table given below is the
“average selling price” at the ovens, Coke is rarely stocked at the place of manufacture, but when drawn from
the ovens is loaded directly into cars and sent to the place of consumption, where any surplus stock, or an amount
necessary to provide against delay in delivery, is stored.

It shounld be noticed in regard to this selling price that the census year was a period of great fluctuation
greater probably than ever before in the history of the coke trade. In July, 1879, coke was selling at from $1 15 to

. $1 30 per ton (2,000 pounds); but during the latter part of that year it advanced quite rapidly, and sold early in
1880 in some instances as high as $5 a ton. The decline in price was equally rapid, and at the close of the census :
year, or early in June, 1880, it was selling at from $1 25 to 81 50 per ton,

As an important factor in determining the selling price, it shonld be noted that a large proportion of the total
product is sold to blast-furnaces on contracts running generally for a year, The time of making these contracts in
many cases was such that the coke works failed to profit by the very large increase in prices noted above; and for
much of the coke supplied to blast-furnaces that were blown in to meet the great demand for iron dnring the census
year, as well as that sold in the course of daily business or on *short-time coutracts?, very good prices were
obtained. These amounts, however, were not sufficient to increase the average materially, and under the combined
influence of the contract system and the great fluctuations in prices noted above the average selling price was low.
These sae influences also had a marked effect upon the relation of cost to the selling price. Contracts taken atlow
rates had to be filled when cost had materially advanced and coal appreciated in price, and as a result the amount
of money made during the census year in proportion to the amount of coke sold was very small.

The average selling price for the census year in each state and in the United States is given in the following
table: '

AMOUNT AND TOTAL VALUE OF COKE PRODUCED IN EACH STATE IN CENSUS YEAR 1870-:0, AND AVERAGE VALUE
OF SAME PER TON,

[Arranged Ly states, according to average value.]

States. %ggg;;gggg:&f Total value. Averag&:ﬂue per

The United States ..voeeaoe .. 2,752,475 $5, 359, 489 $1 95
C0lOTAAD wavvmeiarcnanasns carcceceans 18, 600 90, 000 5 00
AlADAMA cavevrneiicre varnreraaean. 42, 035 148, 026 3 52
TIHDOI8 « e vmevnesamemneaann mainnnn. 7,600 24, 700 " 395
10) 211 S SO 108, 296 934, 546 3 06
InAiama .eeeseeeeerennrraiouscsanmnans 1,000 3, 000 3 00
TONNESBCO < vevenre omanms sncesariananan 01,675 212,403 2 82
West Virginit .o, veniiammarevaranua, 95,720 216, 588 2 26
GOOTZIR eaae e memenrammrrennecnene, 70, 000 140, 000 2 00
Pennsylvania . .coocciveeiiernecanans 2,817,149 4,190, 136 181
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T'he selling price, as given, should by no means be regarded as an evidence or even as an indication of the
economic value of the cokes of different states. Tor example, the price of Pennsylvania coke, which is chiefly
Connellsville, than which there is no better made in the country, averaged for the year only $1 81 per ton, while
the Indiana coke, which is not equal to the Pennsylvania coke, and was indeed only experimental, is rated at 83 per
ton. The difference in the selling price of cokes of the different localities is due mainly to its qgnality, the local
demand, the amount made, and the distance from centers of supply. The Connellsville coke, which may be
regarded as a typieal coke, furnishing the ehief fuel for the smelting of iron and other metals west of the Allegheny
mountains as well as for nse in founderies, virtually fixes the price for all other coke, the price at different points
depending chiefly upon that at which Connellsville coke can be delivered at these points. .

The very low price at which coke is sold is one of the remarkable features of this industry. To manufacture a
iton of coke one and one-half tons of coal are required. This coal was handled at the ovens, burned, drawn from the
ovens, and furnished, loaded into cars in the Connellsville region, for 81 81 per ton of coke, or $1 20 per ton of coal.

TapLs L—STATISTIOS OF THE MANUTFACTURE OF COKE IN THE UNITED STATES, AT THE
OENSUS OT 1880, BY STATES.

3 o T :
E‘ Péd NUMDER OF OVIENS DUILT. NUMBER OF OVENS DUILDING. NUMBER OF EMPLOYES. E
§| =& o
B RS < A4
= B84 : " o - =0
States. 2 9% . '§ B g | w | =1k 28
S| ERE B E 21k = L E | B £g
3] Hag s B 2 s |54 2 I3 © 2 S ]
= 2 ] . O 2 [ ) =2 =] - @ a - a0
o - | g hal ~ & = £ I < o1 =] o BS
= ged @ e 3 & . 4 3 o S . - 3 s K .
258 2 0E 18] 25| 4 Al 8|S 3 S E | 85| 3 3
E| BEe | 3 || 2 |zg]| % s |21 2|8 El 2Bl |8 2| £
= 3 - A R | S| &K & A a | o | & H AR A& 31 21
The United States.| 149 | $5, 545, 058 9,726 | 316 30 42 [ 10,110 2,088 |...c.. 80 [vennss 2,163 || 3,008 3 [/ S PR, 3,142 | $1,108,054
NN T T, 4 135, 500 b2 1 2N RS DR P 216 b B 206 B4 fieeenn]inmnenlimnne- 64 38, 500
(1010100 vennenrens wenn S| 160,000 0 128 feeeneteaniid]emenns 128 £ 221 FOUTUR PO S UL (- U SN S 75 13,600
GOOLEIY e eeaeen weannns| 1 80, 000 140 [eermnefeanenafoccnns 140 {[ernnennefennene SRR FOUU USRI 107 fraenenfomnann peeeel 107 13, 837
TIIDOIS vecarennanerae- 4 205,000 |j.onevna. 49 30 femuren O fieevananoninsanes 80 (veun.. 80 16 [veeuns 2 [eieeen 18 9,347
Tndidmg corenenenmereans 2 8,000 20 21 2 R M [:3:10 | PO (P PR N P [ 3 FRRPPRP PO S 4 ' 800
R 0] 11 [P B 111 144,012 1311 20 PR SR P 019 218 PR S I 12 150 |...... 8 |amennn 153 + B1,977
Penngylvanit ceeeeaue.. 104 | 4,262,025 | 7,624 242 |...... 421 7,808 1114 N FORP PO 1,408 || 2,376 8 62 {.ee... 2, 444 083, 431
TONNOISER cunmrr s nremen 4] 200,09 1113 OO U IO 58D 1113 I PO SO STV | I E VS DU IR AU 114 38, 820
Virginit covevavanennnns 2 80, 000 85 |ievaanfeenanalanaan 85 121 G A Y PO 21 flevnene |ennans ]
West Virginia c.oeo.oe. 12 830, 000 407 {ouravsfonnanclonmannn 407 53 3 (PP PR SO 151 180 |...... 4 |evan-s 163 48, 042
D o 1
B ! ol o] i s {3
2 COAT, USED, FLACK USED, WASIED COAL | TOTAL COAL AND SLACK | coar prorenry. COXE PRODUCED.
=]
o
—
3
£8
States, g a
54 ,(.é
2 & g A E & 1 o K] & hat o "B
c g 5 8| 3 g | & : 2 | 8 B g 3
& & = & £ & S & & < 3 & S

The Tnited States.|$288, 784 || 5,729,828 | $2, 302,440 | 030,782 | $358, 658 | 751, 624 | $633, 818 | 4, 360, 110 $2, 761, 657 || 158,683 [$18, 080, 041 i 2, 752,475 | $5, 339,480

* Aluboma. .. 1,806 || om0 7,814 1,000 1,500 [ccoriemnifiaiieinen 67,370 75,314 | 85,800 | 47000 42,085 | 148,02
2C0lorad0cmne v eomnanas 600 29, 500 22,000 |eacuen.ne vemenacans| 28,500 20, 500 29, 500 20, 500 2,000 | 1,033,600 18, 000 90, 000
T 4,000 || 207,000 | 120,000 [seveennafonee . 117,000 | 120,000 || -16,000 | 220,000 [ 70,000 | 140,000
TIHROIS «eeveewsrensenns 480 [ e 15,000 | 11,250 15,000 | 15000 160! 88000 7,000 | 24,700
InA0D. e ennneenannee 200 1,500 2,025 {veenene- 2 1,500 2,025 260 | 20,000 1,000 3, 000
COBIO e veraeananen 5,300 || 148,200 | 181,112 | 45,656 | 47,320 [sereennn 105,848 | 208,432 || 8,857 | 42,625 100,208 | 834,548
Pennsylvanit eeelue.... 200,840 || 8,144,900 | 1,786,717 | 46,126 | 244,588 | 596,718 | 420,581 | 8,008,005 | 2,081,305 | 82,272 | 9,421,450 || 2,317,140 | 4 100,136
“Tonnessoe 80,911 | 75,107 | 98400 | 40,000 | 110,001 | 2,707 | 17m81| 124,197 || 48,388 | 7o, l01) 0n,075 | 212,488
Virginia ....... ; JSUTRUUTN! IR FUUUUUUN AU INUUUUNY SUURCIUN RO X O N
“West Virginia-.. 140,780 | 181,044 | 7,700 | 4,900 [ocicians]innn S 148,480 | 135,04 | 21,301 | 3465 95,720 | 216,688

* See remarks under Materials, page 7.
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TaBrLr IL.—STATISTICS OF THE MANUFACTURE OF COKE IN THE

[ -3 LFey LS

CF O W SO DD b

OB

e €0 83 b

PDOO~JS O IO

3 2 . ) B
g éﬁ NUMBER OF OVENS BUILT. NUMBER OF OVENS BUILDING, KUMBER OF EMPLOYES, ]
g - 8
= E=R (=]
21 2B ! - 4 =%
5| Z8% E | 4 N I Gy
States and counties, & 8 g . 2 ! . E] ] g P s
> A 2 2 | 2 2 N 'Y ] E} o5
B | A&E ; g1 3 1 g1 ¢ 5 | s 1= |8 %3
u 2 o : 3 g { e : 2 B I3 ] 24 g a8
@ L-Rr N Bl g = 5 | & E - = , 2 = . o]
2 £=2 = 8 = ] ~ ! A ] H =] =1 & & 3 < - -
E EEs &5 33 2 a I Bl 2 s < g k g g 3
= < 2 = ; o] 3 S ~ I3} o
w3 A8 IE| S8 A &|51E &8 |& 5|4 & =
Tho United States.| 149 | 85,545, 058 || 9,728 | 316 30 42 110,116 ’ 2,083 I...... 80 |auuens 2,163 ! 3,068 3 [ PO 3,142 | $1, 108, 854
ALABAMA, 4} ;
Jefferson .eoeoioooL.. .. 3 135, 500 216 |...... P 216 200 fiernei]eaoacifvennan 206 17 2 R F N D 64 38, 500
Shelby * voevennnns vaes L e | s OGO OOt O SO T R ] ERE ] TSP PPERE I
Tota) vevtennennnan| 4| 185,500 || 216 |e.....l.o ... 216 206 |.....b..f 206 7 U SO 64| 88500
COLORADO. ‘
Las Animas..... ereavens 1 150, 000 128 |.oveifeaea ool 128| £ TR S 72 £ PP SO I 75 13,600 |
GEORGIA,
Dade ..uvvnannnnnnnn. .. 1 80, 000 j 11 OO DR R 11 R R DR PRIV B, 107 feennrefonnnen ceanan 101 13, 837
ILLINOIS,
Jackson ...i...... . 1 75, 000
i 100, 000
177" 30,000
4 205, 000
INDIANA,
[015: ) 1 8,000 1 P DR A
Fountaind .ceevennenn.. D R | PP 25 f.ee..n FEPPN
Tetal ...... RS 8,000 || 20 95|.....l-....
OHIO,
Athens ....... vevemreaa . 1 2, 000
Columbiang. .veuueveen.. 2 57, 500
Homilton ._.... [P 3 14,000
Joflerson ..eveeiievnann. [i} 61,512
Mahoning.....oo. ...l 2 2,000
Tusoarawas. ceer e veunns 1 7, 000
15| 144,012 51,977 |
17 325, 150 836 | L40|......[...... 476 69,485 |
2 30, 000 TR PN I : 4, 000
1 400 2 280
4 88, 704
1 500
‘3 19, 870
2 7,200
T 25000 oo o) coee e el 80 eeeen e el 80 e o T .-
414 403, 332
L4 10,000 Moo e e st L T e L LT
: i
1 25, 32
1 2, 000 4 600
24 | 1,578,625 881 |...... 37 |eeenen 018 381,076
104 | 4,202,525 2,379 3 62 [...... 2,444 083, 481
TENNESSEL,
Grundy....... [ 1 125, 000 102 79 24, 000
Marien, . 2 a6, 021 80 18 7,820 |
Roane ....ecnee... ———— 1 19, 000 20 17 7, 000
Total cceeuernuen..| - 4 200, 021 152 || 114[ .................. 114 | 82,820
_ VIRGINIA. -
Allegheny cceaeeenron.. 1 30, 000 1 2 P ORI
Henrie0.veree cennurnnn. O b2 RO PO
~ Total......... T 30, 000 - i IR
WEST VIRGINIA,
Fayotto..coeeivcrannenl), 6 230, 000
Marion. 1 14, 000
OLEO vnnvnrs oo 1 5, 000
Preston........ - 4 74, 000
Total......... ceeas 12 830, 000 407 §.._... PRI PR

* The report of this works is included with those in Jefferson county,
1 Manufacture of coke abandoned and capital regarded as sunk.
1 Works experimental; no returns of capital, ete.
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UNITED STATES AT THE CENSUS OF 1880, BY STATES AND COUNTIES.
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RELATION OF COST OF COKE TO SELLING PRICLE.

In the accompanying table will be found the average selling price of coke per ton in the United States and in each
state, and the value of the different elements of cost so far as the data for the same have been collected and are
agcertainable :

COKE PRODUCED. SELLING PRICE OF COKE, ‘ WAGES PER TON OF COKE. || Value of | Value of
Value of Total “Y‘:%ggﬁﬁ (ﬁ?illl}efl(to m(“}ttlt:t;il?'ls

States. coal used. |wages paid. :)151?31‘ Average Range of prices|! Average N rtna,ke;. thrfu;,ml

Tons. Value. than coal.|| per ton. er ton, per ton. | BATge per ton. ke | B

Tho United States...| 2,752,475 | $5, 350, 489 || $2,701, 657 $1, 198, 654 | $233,784 $1 95 | $1 00 to $5 24 $0 44 $0 20 to $1 30 $1 00 $0 08
Alabame .ceininnnennnann 42, 035 148, 026 75,314 38, 500 1,304 362 350to 400 92 56 to 93 179 03
Colorado... 18, 000 80, 000 29, 500 13, 500 00 500 500 75 75 164 03
Georgia... 70, 000 140, 000 120, 000 183, 837 4,500 2 00 200 20 20 17 07
TGS v eeeraeaeeremenns 7, 600 24,700 16, 000 9,347 420 395 a5 123 T 104 197 06
Indiana .coseeranvesinrennan 1, 000 3, 000 2,025 306 200 3 00 300 | 30 30 208 20
Ohio eeveracnnn 109, 296 334, 546 228,432 b1, 977 5,399 3 06 175t0 4 00 \ 48 30to 120 201 03
Pennsylvania . 2,317,149 4,160,136 2,031, 305 083,431 | 200,84 181 100to 5 24 42 23 to 130 83 09
Tennessea .... o1, 676 212,403 124, 137 38, 820 8,002 2 32 200tc 4 74 . 42 33 to n 185 09
West Virginia..ocen . aaeet 05, 720 216, 588 185, 944 48, 942 3,020 | 2 26 150to 4 00 . bl 37 to 71 142 03

In considering these figures it should be most carefully noted that all the elements of the cost of coke are not
given, No attempt was made to ascertain all these items, and my experience in other positions convinces me
that any such attempt would have been an utter failure. The average business man will not give to his competitors,
much less to the whole world, all the details of the cost of manufacture, nor indeed such details as will enable
others to approximate, with any degree of accuracy, his cost, and therefore how much or how little profit he is
making. This should not be expected.

The only elements of cost given are wages and material. Among the elements of cost of a ton of coke.which
are not given are interest, taxes, insurance, collections, postage, rents, general office expenses, expense of selling,
bad debts, and many other items, and in most cases the hanling of coal frem the pit to the ovens, washing, profit
chargeable on coal, ete.

‘With these consulera,tlonb in mind the followmg table should not be mlsleftdmg

| AVERAGE COST OF LABOL AND MATERIAL TO TON OF
Avleﬁgge COKE,
selling
States. puge o Ii-£ Fon
of coie. Other
Coal, material, Wages. Total,
The United States....cocceeean.. $1 05 $1 00 $0 08 $0 44 #1 52
AlDAMA veeeneieii i iiinaaccn e 3 52 179 . 03 92 274
Colorado. . 5 00 164 03 75 2 42
Georgia... . . 2 00 171 07 20 198
Tlinois........ Greaceasreenrnransaannes 325 197 06 128 326
BT (F PPN 300 203 20 30 2 b3
L) s R R 306 201 05 48 2 54
Pennsylvania,. crvreesneeana, 181 88 09 42 139
Tennessee . ... 2 32 1385 09 42 ’ 1 86
West Virginia. . caeveeeiivmnennannnn, 2.26 142 03 51 196
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Parr II.—COKING IN THE UNITED STATES.

THE COAL-FIELDS AND COAL OF THE UNITED STATES IN- THEIR RELATION TO THE
MANUFACTURE OF COKE IN THE CENSUS YEAR,

A diseunssion at any length of the geological features of the several coal-basins of the United States, or even
of the geology of the coking coal, does not lie within the scope of this report, nor will an attempt be made to
establish the correlation of the different seams of coal used in coking in the several states. All of these subjects
belong more properly to the report on coal, and will be referred to and diseussed in this report only incidentally.‘
Neither will it fall within the plan adopted to show, save in the most general way, the extent of the deposits of
coking coal nor the character of these deposits, except of such as furnighed coal for the manufacture of coke during
the census year. )

The coal used in the manufacture of coke at the census of 1880 represented three of the great coal-basing or
coal-fields of the country, the Appalachian, the Illinois, and the Colorado. By far the larger part was derived from
the measures of the great Appalachian field, less than 1 per cent. of the total coming from the Illinois and Colorado
basins. )

This Appalachian basin is at present the most important of the coal-fields of America. Beginning near the
northern boundary of Pennsylvania, it extends for a distance of over 750 miles in a southwesterly directién,
following the western line of the Allegheny mountains with a course nearly parallel to the Aflantic ocean coast
line, through western Pennsylvania, West Virginia, Kentucky, Tennessee, Georgia, and Alabama, to Tuscaloosa,
Alabama, where it ends. The average breadth of the field is from 80 to 90 miles, the area being fully 70,000 square
miles. '

The eastern escarpment of the Allegheny mountains formed, and still forms, the eastern border of this
hasin, while the great Oincinnati anticlinal hemmed it in on the west and separated it from the measures of the
THinois bagin. The eastern line of this field is comparatively regular, following the trend of the mountains; but
the western is very irregular, the basin being qunite broad in its northern area, contracting through Tennessee
and northern Alabama and expanding considerably at its termination in Alabaina, though by no means so broad
as in Pennsylvania, Ohio, and West Virginia.

In the northern part of this basin the coal is found in numerous isolated patches, the chief of which are the
Blossburg, Mclntyre, and Barclay. Between the eastern edge and the ocean other detached fields are found,
such as the anthracite coal-fields of northeastern Pennsylvania, the Broad Top semi-bituminous coal-ield of
middle Pennsylvania, and the Cumberland coal-basin of Maryland. These patches are all that have been left by the
denuding agencies which have swept away so much of the Devonian and Silurian rocks and cut so deeply and
sharply, and at the same time so destructively, into these measures in this belt of ‘country.

Along 11e&mrj3' the entire length of this great field, from Blossburg, Pennsylvania, on the north, to Birmingham,
Alabama, on the south, the coke industry has been established. The ovens, following the zoue of best coking coal,
are generally found near the eastern limits of the field, hugging the mountains, the coal in the middle or western
part of the basin being, as a rule, 1ot so well adapted to coking as that in the eastern. ‘

The greatest development in the manufacture of eoke is in the Connellsville region of western Pennsylvauia,
a small trough 50 or 60 miles long by 3 miles wide. The Oonnellsville cole is regarded as the typical coke of this
~ country, as the Durham is of England. Some other regions in this field may produce a coke equal to the Connellsville,
but as a blast-farnace fuel especially, which is the purpose to which most coke is put, it is so well adapted, its use
is so extensive, and its characteristics so well known, that it fully deserves the designation “typical”. Coke is
made. at other points in Pennsylvania, especially in the Allegheny Mountain region, in the Ligonier valley, and
near Pittsburgh. As a rule, none of these cokes equal the Oonnellsville. In some cases the cokes are lower in
ash but inferior in physical structure, while in others washing is necessary to produce a fuel for blast-furnace uses.

Tn West Virginia the New River coal furnishes the most and also the best coke. Analysis shows it to be
lower in ash than the Connellsville, and its producers assert that it is fully equal to it as a blast-farnace fuel; but
this is by no means conceded, The Preston County beds, which are regarded as the equivalent of the Ligonier
Valley coal of Pennsylvania, are also used to & considerable extent, but the coke is not equal to the New River coke,

In Ohio most of the coals are coking coals, but the deposits are much thinner than in either Pennsylvania
or West Virginia, and generally, though not always, contain an objectionable amount of sulphur. The goals are
coked only to a limited extent, and the manufacture of coke is not increasing as rapidly as in Pennsylvania, West

Virginia, and Alabama.
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1n Tennessee the Sewande seam furnishes most of the coke, while in Alabama coals from both the Warrior and
‘the Cahaba fields were coked, furnishing a most excellent fuel. The extreme eastern outerop of the Appalachian
basin cuts the northwestern corner of the state of Georgia, furnishing a small patch of coking coal, from which some
coke was made in the census year.

Two important facts regarding the character of the coal in this Appalachian field have Dbeen pointed out.
These are the debituminization eastwardly of the coal and the similarity of the composition of the coals in the same
basin. These laws are of considerable importance in connection with the coke industry, the one indicating generally
the location of the seams of best coking coal, the other bearing on the future supply of this coal. (a)

The fact of the debituminization of the coals eastwardly has heen pointed out by Professor Rogers. Whether
this has been accomplished by the heat evolved by the dynamic crust-flexing force or by conditions in the coal flora
is immaterial in this connection. Certain it is that the most abnormal condition of the coal is found in the extreme
eastward coal-fields, in the natural coke or anthracite coal. TFrom this anthracite range westward the bituminous
element in the coal-beds increases gradually until the zone of full pitchy or gaseous coal is reached in the vicinity
of Pittsburgh.

The following analyses exhibit these extremes:

Per cent. of Por cent. of

bituminous. anthracite.
Fixed carbon, (MM, p. 17, N0, 180) (D) cemevn oo ceias ceie s vinc i cern samesear tacee naee 48.769 89. 06
VOLAtIle IAHEBT s -« e we oo e ee e e ciaie ce e e ne mrae e haaas ceeaan cmaaen mans 40, 995 3,45
Ashioooioene oLl e e eee et ee e e e s eria e e e m—n— e 7. 020 5.81
N 1115 13155 P 2,206 0.30
PhosphorlS. covnt cee a i tiai e aciiicmer cne e cmaaae fentemsesicneestrenaaeamne  amamen 0, 024
L OTBb I . o L\ e cme ie i aoe oo sc e en o e e dmcemtacaacascnsaes b e, wnen 1. 010 1.35

The following table shows the increase westwardly of volatile or hydrogenous matter in the Upper Coal-
Measures (McCreath) : -

P Repolrts
Coal-fielda, Moisture, | Carbon. Ynoi%tt‘g? Ash, Sulphur. 01;1;%%;&1 nia
* Geological |
Survey.
Anthracite..eeeevarareiiaann. 1.35 89, 06 3.45 5. 81 0.30 L, p. 133,
Cumberiand.....ecveevinaaean 0, 803 74. 289 15. 522 9. 208 0. 714 H3,p. 101
Saligbury.ccoee ciineniane caan 1. 665 68,774 22. 85 5. 965 1.246
Connellsville,..vae vanensvnn 1,26 69. 62 30.11 8.23 0.78
Greenghurgh..c.evveeeninn... 1,02 61. 34 33. 50 3.28 0,86 MM, pp. 28, 24.
D6 S, 141 54,44 37. 66 5. 86 0.84 MM, p. 22,

This table leaves a gap of 30 miles between Salisbury and Connellsville without analysis of the great Pittsburgh
bed, the Upper Coal-Measures, including the great Pittsburgh bed, having been swept away with the exception of
the Salisbury and Fairfield bagins, from a belt of 35 miles broad, west of the Allegheny mountains.

The following table shows the character of the Lower Coal Series in the Allegheny field (McCreath):

Penyyivant
Coal-fields, Moistare, | Carbon. Efgggle Ash. Sulphur. eusnes(%gd y
* Geological
Survey.
- Anthracibe.........occeeaann. 1.85 80,06 3.45 5.81 0.80
Broad Top. caceeiasuenasanees 0.17 3. 84 18,18 6..09 102
Bennington .. .oievciancinnans 1.40 | 6L84 27.23 6,93 2.60
TOROBEOWILe e aveannnn vamsut 1,18 74.46 16. 54 5,96 1.88
Blairgville .. coaueiiiaes vanees 0. 92 62,22 24,86 7.59 4,92 H4.
Armatrong Connty..eevocnnne 0.98 52,08 88.20 5,14 3.66 M 3, p. 56.

The gradual increase of volatile matter from the Broad Top coal-field of the east to Armstrong county in the
west, a distance of about 75 .miles, is very marked, showing an increase of 0.267 per mile. Making a comparison
of coals from the second bed in the Liower Coal- Measures bed “B” of the Second Geological Survey of Pennsylvania,
we find that this bed at Bennington containg 27. 23 per cent. of volatile matter, which exceeds its legitimate
richness westward 2.38 per cent. At Johnstown, in the second sub-basin, this bed “B” contains 16.54 per cent.
of volatile matter, or 10.98 per cent. less than its westward position should afford. This is a remarkable exception
to the law of general bituminization of coals westward.

So far as determinations have been made on coals in this second sub-basin north and south of Johnstown, this

- condition of “dryness” in the coal-bed has been found extended and uniform. How far it may reach norihe'xst and
- gouthwest has not been determined.

Blairsville, 55 miles west from Broad Top, has coal containing 24.36 per cent. of volatile matter. This is 8.50

= aent, under its normal richness, showing the broad range of the operation of the causes that have produced
~xceptional results. In fact, this Blairsville coal is lower in volatile matter than the coal at Bennington, 30
tward. '

a For the following statement I am indebted to Mr. John Fulton, M. E.
b These letters refer to the various reports of the Second Geological Survey of Pennsylvania.
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Armstrong County coal attains a mature condition, and is constituted with its full share of volatile matter,
38.20 per cent. 'This last result unfolds a truth that has been clearly pointed out by Professor J. P. Lesley: the
similarity of the elements of coals in beds in a common basin. Taking the Salisbury coal as an illustration, and
its congener, the Berlin bed, below, in the same geological range, they are constituted as follows: '

Salisbury (Pittsburgh). Berlin bed.
HHH, p. 78

(HHH, p. 34.)
) ) Per cent. Por cent.
N 05T 5 Py e e camav s 1.385 2,010
FIXEA CALVOIL v v wn s e ae csenmcmanecnasaseasesanessaacantascnnsnsananesancasennnas 69, 352 68, 321
Volabile mabter. co oo oo i iiecirme e e meraa it e amnnee e bean rm——e 21. 470 20.535
1‘&511 ............................................................................... 7.030 8, 390
S 11 T 0.763 0. 744

The slight increase of volatile matter in the higher beds of Salisbury and Johnstown sub-basins has been
observed. ‘
The coals in the lower and upper series in the western counties of the state show as follows:

Pittaburgh bed
(M3, p. 56). Kittanning coal.
Per cent. Per cent,
V7T ) Sy e L 0. 800 0,96
Volatile Mabter o oeeeen crc oo ces cdmmsnsene sremmaaaame e e et seua anaa nnes 36. 900 38, 20
FIXEA CATIION cr e ceea aaucs sonamenmne amce smeaeccacansasansnmnmsness samonetonss mosn 50. 230 52,03
ST} 7) 1113 O R LR LR R L LR e e PP PR PP PP P PP PP PP IR 3.040 3. 66
RO 9,030 5.14

These results confirm the view of the uniformity in elementary matter in coal-beds in the same basins, with
slight variations.

The importance of this law will appear when the future supply of coking coals shall be eonsidered.

The coal-measures of the Illinois basin very nearly equalin area those of the Appalachian basin, covering abous
47,188 square miles, (a) but they by no means equal the latter in the character of their coking coal. This basin
occupies the larger part of the state of Illinois, the southwestern portion of Indiana, and the western part of
Kentucky. Its eastern limit isthe rocks of the Cimcinnati axis, which separate it from the Appalachian basin,
while its western margin is formed by the bed of the Mississippi river, which has been excavated through it and
separates it from the Missouribasin. The beds of coal in the Ilinois field are not ns thick as in either the Appalachian
or the Missouri basin, though their number is about the same as in the former. ¢The coals themselves are more
apt to be impure,” () being high in sulphur and ash. This is nob uniformly the case, however, as will be evident
from an inspection of the analyses of the Big Muddy and Cartersville coals of southwestern Illinois. The character
of the coals of this basin, and the difficulty of adapting them to the manufacture of-coke, is shown in the fact that
but 8,600 tons of coke were made from them in the census year. At present (1880) the suceessful manufacture of
coke in the Tllinois basin is confined to the two localities in southwestern Illinois mentioned above: Mount Carbon
and Cartersville. ‘ v

In Tndiana the coals of the ¢ eastern zone” of Professor Cox’s reports, or the lower measures, are non-coking,
being the well-known block coal of the state, which can be used raw in smelting iron. The * western zone?”, or
upper measures, which are much more extensiv ethan the lower, contain deposits of good coking coal, generally,
however, so far as they Lave been tried for making coke, high in ash and sulphur.

The coals of the northern part of this basin in Illinois are too sulphurous to make good coke, but in the
southwestern part of the state there are several small deposits of quite pure coal, which, although dry-burning,
makes a very good coke when crushed, washed, and charged wet. The portion of this field lying in Kentucky, like
that part of the Appalachian field lying in the same state, has not been utilized for the manufacture of coke.

But little is known of the extent of the coking coal in what I have termed, for want of a better name, the
Colorado basin; but from the coal mines of the Trinidad region, which are the highest above the sea-level worked
in the country, some coke was made in the census year. For many years it was believed that all the coals of this
section were lignites or brown coal; and spealking as late as 1875 Professor Hayden says of this region:

According to Dang’s classification, I should term these coals caling or Vinding bitwminous coal, Tho term lignite is generally used, but
speaking from the strict standpoeint of & mineralogist this name is not applieable.

The term ¢lignite” applied to these coals has no doubt given a widespread but erroneous idea as to their
character, which the success of the Colorado Coal and Iron Company in eoking them has entirely removed. There
are other extensive beds of coking coal in this region, but little is known' of them except of the most general
character. ’

Of the adaptability of the coals of the other basins of the country to the manufacture of coke, our information,
50 far as relates to actual attempts on a commercial scale, is very limited. The coal of the Rhode Island basin is
anthracite, and is a natural coke. In the Missouri basin some coke has bee made in Towa, and it is rumored that

a Statistical Atlas of the United States, page 12, Some authorities make this 68,000, b Ibid., page 13.
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some ovens have been built to test the coal of this basin in Missouri. The coals of the Michigan basin are reported
as not being adapted to coking. No trials have been made of the coals of the Texas basin, and but: little is known
of them. A number of trials have been made with Utah coal, and there is said to be a number of deposits of good
coking coal in that territory. 4

In the following table will be found analyses of a number of the most important coking coals of the United
States, and the oven cokes made from the same. These all appear in the remarks regarding coking in the different
states, and are bronght together here for convenience of reference and comparison. The cokes are supposed to be
industrial cokes, unless it is stated otherwise: 3

P e

COAL, COKE.
B H
. g | g
Districts or localities. Mine or seam, g 2 . g Authorities or chemista.
g |3 R 8 £ | g
=} o = ] £ B =
R
S ) =
> IE < ] = o < & A 2
PERNEYLYANIA, Perct. | Per ot. | Per ct. | Perct.| Perct. || Per ct. | Per ct. | Per ct. | Per ct, | Per of.,
Broad Tord cecacenrnnsnnn. 80,107 | 50,616 | 8,233 | 0.784 | 1.200 {| 89,5676 | 9.113 | 0,821 | 0.080 | 0,460 | McCreath.
Coketon*...... ..| 21,850 § 66,720 | 11,710 | 0.700 |....-.. BO.1B0 | 0.650 | 1,200 {eueeveoifireennns B, Crowther.
Trwin's... .| Penn Gas Coalt.. ..| 88,130 | 54,880 | 6.080 | 0,060 3 Carnegie Bros. & Co.
Allegheny Mountain.| Bennington “B* .. .| 27.225 | 61,843 | 6.930 | 2,602 MeCreath,
Doeoennn eeeon ] Lilly’s Station “ B .. ... 22,260 | 70.518 | 5, 058 | 1459 Do,
Blossburg. ...... ... Arnotf, Seymour veini..... 21,586 | 71,674 | 4.753 | 0,007 Do.
Allegheny River..... Lower Freeportt .| 85,825 | 54.223 | 7.840 | 1.312 Do.
Beaver county -......! Hulmes & Bro.f.......... 38,110 | 54,619 | 4,080 | 0.751 Do.
WEST VIRGINIA.
New River...... .... Quinnimont............ ... 18.100 | 75,800 | 4.680 | 0.300 | 0.940 |l 93.850 | 5850 | 0.800 |eovouodeueo .. J. B, Britton,
Doeeevn v Fire Creele oo cevennanesn 22,340 | 75,020 | 1.470 | 0.500 | 0.610 || 02,180 | 6.680 | 0.618 | 0.110 |........ Coal, Dr, Ricketts; coke,
J. B, Britton.
Do .... aeense] Longdale .oooiiiiiaina ot 21,880 | 72,820 | 5270 0.270 ; 1.03 03.000 | 6,780 [ 0,270 |--eooicifeniiann C. B, Dwight.
Doeevvnn caenenen Nuttallburg .. 20,500 | 60,000 | 1.070 | 0.780 | 0.340 || 52,220 | 7.530 | 0.010 |eeeurrnrfennnnn.. Do.
OHIO. s
Leetonit oooann venns ‘Washingtonville . ........ 89,600 | 56,040 | 1.800 | 0.530 | 2.560 || 93.750 | 5.380 %1 | PONRN F Professor Wormley. )
Stoubenville Shaft Conl enrmennnninans 80,000 | 65,900 | 1,800 | 0.980 | 1.400 || 90,630 | 8.880 | 0.270 [ceveweeslemneann. Coal, Professor Wormley ;
. coke, Dy, Wuth,
TENNESSRE,
» Tracy City cevvun et BOWALEE - v e ee v ieans 20.300 | 61.000 | 7,800 | Trace| 1.600 || 83.304 | 15,440 | 0,142 |-cvovus|eeeee. . Coal, Robertson; coke, Laund.
Whiteside .oveneennn. Kelly oeeirmmiinarianionas 21,700 | 74,200 | 2,700 | 0.700 | 1.300 || 94.560 | 4,650 | 0.790 feoceooiiteanoan. Coal, Professor Shale; coke,
. Etna Coal Company.
Rockwood vueeneennn. Roane Iron Company’s....| 26,620 | 63.740 | 7.820 | 0.330 | 1.400 || 84,187 | 14,141 | 0,182 !veveveefonenaann Land,
ALABAMA, .
‘Warrior Field........ Pratt seam. ....... PRRTRR 31.480 | 61.600 | 5416 0.918 | 1,508 | 88.224 | 11,815 | 0,563 | 0,862 ] 0.900 | Professor McCalley.
[1:1 111 Helenn coee e eeces --.| 84,370 | 59.580 | 6,050 | 0,600 |.....-. 84,085 | 16,216 | 0.445 | 0.683 | 0.660 | Coal, Burcka Iron Company;
: coke, Professor MeCalley.
ILLINOIS,
| .
Big Muddy -.........] Mount Carbon.. ......... 31,030 1 50.130 | 1.810| 0,760 | 6,370 || 88.180 | 10.070 | 0.610 |.--...-. 0.930 | Coal, Robertaon; coke, Thos.
' ' M. Williamson.
COLORADO, ) ;
. L §
EL MOro «eeevcvuennns BIMOro «-eemuvevieannnnn. 38,230 | 55.860 | 3,500 [.......| 1L.820 || 87.470 | 10.680 | 0.850 1,850 :
Crested Buttes ......| Crosted Buttes............] 23.200 | 72,600 | 8.100 {..._...{ 1100 |} 92,080 | 6.620 |........ 1,850 |

* Average of top and bottom of vein,

t Analysis is of washed slack and coke from same,
1 The coal'is " run of mine*; the coke is made from washed slack.,

HISTORY OF THE MANUFACTURE OF COKE IN THE UNITED STATES.

‘The first date I have been able to find at which it is claimed that coke was used in this country is that given
in Frencl’s history of the iron trade,(¢) which states that coke was employed a few years before the Revolution
‘in the manufacture of pig- and refined bar-ivron. ,

‘While this is possible, it is hardly probable that coke was used in the blast-furnaces and refineries.of this country
at this early date. It was not until 1735 () that Darby used coke successfully at Coalbrookdale, in Shropshire,
England, and it was not until 1750 that it came into anything like general use in that country as a blast-furnace fuel.
The repeal by the British parliament in 1750 of the import duty on pig-iron from the American colonies stimulated '
i+~ oroduction in this country, but it was the scarcity of wood for fuel in Great Britain that led to this action, and

s charcoal pig-iron, not coke pig, to supply the demand of English iron works, that was sought for export. 1t

o Hietory of the Rise and Progress of the Iron Trade of the United States, by B. T, French (New York, 1858), page 58,
See chapter on “History of Coke in England? for difference among authorities as to this date.
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is hardly probable that there would be any demand for foreign coke-iron in England at that time, especially at the
price at which it could be made in America and transported to the British iron worls, Even charcoal pig-iron could
hardly have been exported with profit were it mot for its comparatively high price in England, caused by the
searcity of wood fuel. The great abundance of wood in this country—large tracts being burned for the ashes—and
the fact that coal suitable for coking, if it existed at all, was found only to a limited extent in that portion of the
country in which iron was made prior to the Revolution, would seem to preclude the idea that coke was used for
the manufacture of pig-iron, as stated by French. When, in addition to this, we recall the imperfect knowledge
of the method of manufacture and use of, coke in this country, the difficulties ot transportation, and the prejudice
in favor of charcoal iron, it would seem, in the absence of other and more definite information, that French’s
statement must be wrong, . '

‘With the close of the Revolution and the subsequent emigration from England numbers of skilled iren
workers found their way to this country notwithstanding the stringent laws against such emigration and the
heavy penalties imposed npon those discovered in the attempt to emigrate. Among these workers were donbtless

_some skilled in the mauunfacture and the use of eoke. This supposition is borne out by an advertisement
which appeared in the Pittsburgh Alercury of May 27, 1813, in which one of these emigrants offers his services to
instruet blast-furnace managers in the method of m‘muiactmmg coal into coke The advertisement was as
follows: .

To proprietors of Dlasi-furnaces :

John Beal, lately from England, being informed that all the blast-fornaces are in the habit of melting iron ore with charcoal, and
knowing the great disadvantage it is to proprietors, is indueced to offer his services to instruet them in the method of converting stone
coal into eoak. The advantage of using coak will be so great that it canpot fail becoming general if' pubt to practice. He flatters
himself that ho lias had all the experience that is necess‘uy in the above branch to give satisfaction to those who feel inclined to alter

their mode of melting their ore. JOHN BL‘AL Iron Founder.
N. B.—A line directed to the subscriber, postpaid, will be duly attended to.

I have been unable to learn whether Mr. Beal’s proposition was accepted.

Shortly after this, however, in 1816’17, Colonel Isaac Meason built the first rolling-mill erected west of the
Allegheny mountains, to puddle iron and 1011 iron bars, ab I’lumsock, in Fayefte county, Pennsylvania. At this
mill, which went into operation September, 1817, coke was used in the refinery. This is the first definite statement
that I have been able to find of the use of coke in this country. It is an interesting fact that it was made on
Redstone creck, about midway between Connellsville and Brownsville, in Fayette connty, the county that produced
the largest number of tons of coke in the last census year.

This mill was built under the direction of Mr, Thomas C. Lewis, one of the English emigrant iron-workers
before referred to. The next notice I have been able to find of the use of coke was at a blast-furnaee built under
his management, the Bear Creek furnace, sitnated in Armstrong county, Pennsylvania, one mile from Lawrenceburg,
the present Parker’s Landing. This furnace was built to use coke, and went into operation in 1819. It was
unsuceessful, however, the blast being too weak, and the furnace chilled after making two or three tons of iron,
and the attempt to use coke was probably abandoned.

The rapid disappearance of the forests of Pennsylvania and the abundant deposits of bituminous coal caused
widespread attention to be given to the use of coke in the manufacture of pig-iron, and during the next few years

“attempts were made in the western part of that state to utilize bituminous coal for this purpose. In 1825 the
acting committee of the Pennsylvania Seciety for the Promotion of Internal Improvement sent Mr. William
Strickland to England as their agent to study various subjects relating to internal improvements, and also charged
him with investigating the methods employed in the manufacture of iron, allowing him £100 for expenses of the
iron investigation.

In their letter of instruction to Mr. Strickland the committee say: (@)

Attempts of the most costly kind have been made to use the coal of the western part of our state in the production of iron.
Turnaces have beon congtrneted according to the plan said to be adopted in Wales andl elsewlere ; persons claiming experience in the
business have been employed, but all has been unsuccessful, In large sections of our state ore of the finest quality, coal in the ntmost
abundance, limestone of the best kind, lie in immediate contiguity, and water-power is within the shortest distance of these mines of
future wealth., The prices which ave obtained for ivon on the western waters are double those of England, the demand is always groater
than the supply, and thus nothing hut knowledge of the art of nsing these rich possessions is wanted.

We desire your attention to the following inquiries on the subject of the manufacture of iron:

1, What is the most approved and :(‘requent process for coking conl, and what is the expense ofthe process per ton or caldron?

2. In what manner are the arrangements or buildings, 1f any, constricted for the coking of coal, obtaining drawings and profiles
‘thereof?

3. Are there different modes for cokmg coal; and if they have any differences in prmcxple, what are thoy?

4. In what mannoer are the most approved furnaces for the smelting of ore constructed? Drawings and sections of the same to
aoccompany the information which may he obtained upon this inquiry. .

5. The mode of drawing off the pigs, the plan adopted for Leepmg supply of oves, if peculiar or superior to that used in this
country ¢

a The First Annual Report of the Aoting Committee aof the Seciety for the Promotion of Internal Improvement in the Commonwealth of
Pennsylrania (Philadelphia, 1826), pages 37, 38,
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The report was signed by Matthew Carey and others, who were well acqué'minted with tl?e state of1 the iron
industry at that time, and indicates that before 1825 coke had been used in the blast-fu;naces of West‘eljn
Pennsylvania, as the reference in the first par‘agraph eogld hayrdly_' have beep to the use 09 ffﬁ,c‘l“l: This
probability is strengthened by a passage referring to the' 1n\7est1g§b10ns,of their agent. .. In 1825 Mr. Strickland
forwarded a complete statement as to the method of making coke in England. In the first annunal report, before
quoted, oceurs the following on this subject : (@)

The next report received from Mr. Strickland was dated the 16th of June, 1§2§, which, as far as its cpnt;}nts are connected with
railways, may be considered as a supplement to the first report. It conjmins “a deSGI‘Jl?MOD of the Druke of Po?thmd 8 t'mm:ron( ” aad a f’ex:;:
particular account of the mode of coking bituminous coal and of _malnng cast and blister st'eel. The (1m\‘lv1ngs, x@mh iO{m a park qi this
report, exhibit in detail the processes wliich are in successful nse in England for the production an.d mfmuiucture of the nl‘tlfﬂus mo'h mm}ed.
To those sections of our country where bituminous eoal abounds, and where no method of coking it for the purposos of smelting iron
has yet been in suceessful operation, the plans of the ovens, by which this process is accomplished, may bo: essentially important; and the
information communicated upon thie grand desideratum in the making of iron in western Pennsylvania may be cmployed to remove
the difficulties which have hitherto baiiled all the efforts of those who have endeavored to use that coal in their smelting-furnaces.

This certainly indicates that attempts to use coke in smelting iron in western Pennsylvania had certainly been
made prior to 1825, and gives color of probability to the statements made in the History of Fayette County,

There can be no doubt that these reports of Mr, Strickland had much to do with the experiments that shortly
after their publication began to be made in the use of coke in blast-furnaces in various parts of Pennsylvania, and
its advantage as a fuel for iron-smelting at last attracted the attention of the legislature of the state. In a report
on coal made by a committee of the Pennsylvania senate, of which the Hon. 8. J. Packer was chairman, and read
in the senate March 4, 1834, it was stated that—

The coking process is now understood, and our bituminous coal is quite as susceptible of this proparation and produces as good coke
as that of Great Britain. It is now used to a considerable extent by our iron manufacturers in Contre county and elsewhoere,

I have not been able to learn any of the details of the use of coke in the furnaces referred to by Mr, Packer.,
Mr. James M, Swank (), in his report on iron and steel, expresses the opinion that at the time My, Packer wrote his
report coke could not have been used in blast-furnaces in any other way than as a mixture with chareoal, and then
only experimentally; but it is probable, in view of the attention that had been given to the subject and the
publication of Mr, Strickland’s report, that attempts had been made to use coke alone. {)

In 1835 the Franklin Institute of Pennsylvania offered a premium of a gold medal to **the person who shail
manufacture in the United States the greatest quantity of iron from the ore during the year, using no other fuel than
bituminous coal or coke, the quantity to be not less than 20 tons”. The phrageology of this offer would lead to tlie
belief that coke had before this been used in the manufacture of iron, as Mr, Packer states; but the Lest results
obtained had been in connection’ with other fuels, as the offer of the Tnstitute is for “iron made by the nse of no othoer
fuel than bituminous coal or coke”. This would also seem to indicate that in the experiments made, if thoy had been
made with coke only as a fuel, even so small a quantity as 20 tons of pig-iron had never been made with this fuel,

In the same year that this offer was made Mr, William Firmstone was suceessful in making good gray forge
iron for about one month at the Mary Ann furnace, in Huntingdon county, Pennsylvania, with coke made from
Broad Top coal. _

Mr, Isaac Fisher, of Lewiston, Pennsylvania, who states in a pamphlet published in April, 1836, that “guccessiul
experiments have lately been tried in Pennsylvania in making pig-iron of coke”, probably had Mr. Firmstone's
experiment in mind. Mr, Firmstone is doubtless entitled to the honor of having been the fivst successful
wanuofacturer in this country of coke pig-iron. Tt is also interesting to note that Lis blast was Just one hundred
years after the date usually assigned to Darby’s successful use of coke in England.

In_1836 or 1837 I, H. Oliphant made at his Fairchance farnace, near Uniontown » Fayetite county, Pennsylvania,
& considerable quantity of coke-ron, probably more than 100 tons, and in u letter to the Franklin Institute,
dated October 3, 1837, Mr. Oliphant suggests that possibly he was entitled to the DPreminm offered by thom,
chompanying his letter was a piece of pig-iron and samples of the raw material from which it was made. Mr,
Oliphant, howev?r, did not continue the manufactare of iron with coke, but returned to the use of charcoal as a fuel,
N Betwelen 1836 and 1839 other attempts were made to use coke at Penngylvania furnaces, but they wero
unsuceesstnl or ’unfort_unate. (d) The legislature of Pennsylvania, June 16, 1836, passed an act to encourage the
manufacture of iron with coke or mineral coal, which gave the governor authority to charter companies, with ample

Pemu;;lﬁfif ’;’:gjggf‘al Report of the Acting Committes of the Society for the Promotion of Inlernal Improvement in the Commonweaith of

b S‘tatigti'cs of the Iron and Steel Production of the United States, James M, Swank (Tenth Census), p, 143,
coun’coy T I”lznfslsf;:gng iFag{%tﬁ County, P(:‘ﬂ')h?%,'llr‘d'?l’ia, page 24‘2, states that‘: coke was made and used at the Allegheny furnace, Blair
at the ’Plumsgck rofl 1; e: T,h and speaks (it this as anthenticated. If this is correct, it was an earliex use of coke than that moentioned
Eliznbeth fusnage, o, fn 0 & same Work. also gtates that the Howa}rd farnage, in Blair county, put in operation in 1830, and tho
Lycoming, and A;mstro;xu co?ls*;fm cI?unty 1n 1832, were constructed with a view to the use of coke, and furnaces in Clearfield, Clinton,
iron, all of which Lol i pane s PeDN8ylvania, erected between 183 and 1838, made repeated attempts at the manufacture of colo.

2 ich resulted in f&ﬂt}re, from the fact that cold biast Was used and at a very low pressure. I have not been able to verify these
statements, and give them solely‘on the authority of the work referred to, v

4 Attempts were also made in Ohio, which will be spoken of in another part of this chdpter.
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powers for the purpose of prosecuting this branch of industry. At Farrandsville, in Clinton county, cokewas used
to a considerable extent from 1837 to 1839, about 3,600 tons of pig-iron being made. The manufacture was abandoned, -
however, owing-to the impurity of the coal and the difficulty of transportation. At Karthaus, in Clearfield county
Mr. Peter Ritner Su.cceeded in using coke in making pig-iron as early as 1838, if not in 1834 (a). Coke was also
used in 1839 in this furnace, but at the close of that year the enterprise was abandoned, owing to the lack of
transportation facilities. In Mather’s second report of the Geology of Ohio, published in 1838, the following statement
regarding this furnace is given:

Through the enterprise and perseverance of Mr. Peter Rituer, of Karthaus, Clearficld county, Pennsylvania, the same practice has
been introduced into this country, and at the last information was in most successful operation. His experiments were made in a common
charcoal stack, 45 feet from the hearth to the trundle-head; diameter at the top, G feet; at the boshes, 13 feet; hearth % feet G inches
square, Coke from Phillipsburg was used in the operation, the details of which, relative to consumption, blast, produet, ote., have heen
freely and unreservedly given me by Mr. Ritner:

Bushels of charcoal neeessary to malke a ton of pig, 200; bushels of coke, 75; charge of coke, 10 bushels, weight 45 pounds per
bushel ; burden, about one-fourth the charge in weight ; Dlast, 4,000 to 6,000 cubic feet per minute, under a pressure of 24 to 23 poundsto
the square inch ; yield of furnace, 65 to 70 tons per weelk; ordinary yield of charcoal stack, 23 to 27, Mr. R. says, under date of Angust
23, 1838: ‘¢ As to quality, there can he no doubt of its being as good as that made from colke in any part of the world, It has been tested
by the committee appointed by the treasury department to try the strength of hoiler-iron, and bore 68,869 pounds to the square inch,
We havo also cansed it to be rolled into hars and plates, and find it an excellent article. Finished bar-iron cai be made in this region at
a cost not exceeding $35 per ton, and I hope to see the time when it will be,

I am informed of another farnace at Kittanning, Armstrong connty, Pennsylvania, now in operation with coke as a fuel,

A furnace at Frozen Run, in Lycoming county, made some coke pig-iron in 1838, but returned to the use of
charcoal in 1839. ‘

Tt was in Maryland, however, that coke was first successfully used for any considerable length of time in blast-
furnaces in this country. In 1837 the George’s Creek Coal Company built the Lonaconing furnace, 8 miles northwest
of Frostburg, Maryland, to nse coke, and in June, 1839, according to Johnson, () it was making about 70 tons per week
of good foundery coke-iron. This fornace was 50 feet high by 14§ in the boshes, Its highest yield in a campaign
of four months was 92 tons per week; the lowest, 62. In 1840 two large blast-furnaces were built by the Monng
Savage Company to use the same fuel. These furnaces were for several years successfully operated with coke, -
Their success, no doubt, was due to their having been constracted with sufficient blast-power and hot blasts, especially
for using coke. The coke made at these furnaces was from the seam of coal known as the Mount Savage fawn-ash
coal, containing about 78 per cent, of fixed carbon and 7 per cent. of ash, It also carried quite a large percentage ol
sulphuret of iron, which greatly injured its value both for furnace and foundery purposes. - The coke was made in
open pits, as was all the coke produced in Maryland so far as I have been able to learn. Both the rectangular pit
and the cireular mound were used. The coke produced was hard, bright, and carried a good burden in the furnace,
making, it is claimed, & ton of iron with a ton and a quarter of coke. The pressure of blast used in this furnace was
from 2§ to 3% pounds, and the temperature about the melting point of lead, 6120 . The furnaces were 14 feet boshes
by 45 to 50 feet high, No doubt the suceess of these furnaces in making long blasts was due to their great blowing
power, the greatest in the country at the time, and to their hot-blast capacity. Most of the attempts to use coke prior
to this had been with the weak blasts of charcoal furnaces, blowing the air into the furnaces cold. The yield of the coal
in coke was about 52 per cent. From 1840 to 1850 between 50,000 and 75,000 tous of coke were made at the Mount
Savage works, most of which was used at the furnace, but some of it was used at founderies. In the next decade
a portion of the coke used was from what is known as the big vein of Alleghany county, but the coke was
unsatisfactory. Trom 1860 to 1870 all the colke made was from another portion of the big vein, which produced
a good coke. These furnaces have not been in blast for some years.

In 1845 the Antietam furnace, which was built about 1730 as a charcoal furnace, and which had been several
times rebuilt, was again rebuilt and blown in with half coke and half charcoal, running in this way until 1848,
when all coke was used. From this time until 1857 short blasts were made, using coke entirely, the coke being
chiefly from the TFrostburg Coal Company’s and the Cumberland Coal and Iron Company’s mines, though in the
last three or four years part of the coke was made at the farnace, From 1857 to 1867 there was but one short blast,
when the present proprietor bought if. I'rom this time until 1879 the coke used was made at the farnace. At its
last blast, beginning in 1879, Connellsville coke was used.

As I have indicated, all of the coke made in Maryland was burned in open-air pits, and I havenot been able to
find the record of the cxistence of a single oven. During the last few years coke has only heen used to utilize the
fine coal from the dumps, The last company making coke at Cumberland was the Cumberland Coal and Iron
Company, which made some as late as 1878 and 1879, and these were the only parties producing any for a number
of years. So far as I have been able to learn, no coke is now made in Maryland.

:

@ Mr. John Irwin, jr., of Bellefonte, Pennsylvania, writes me that ¢ in the year 1834 Loy & Ritner made some coke-iron at this
furnace. Thoe coke was made in'pits from a superior vein of bituminous coal, six feet in thickness. I do not remember anything in regard
to the quality of the coke. They, however, succceded in making some pig-iron, bhut not having means to earry on the business, and being
dependent altogether on the uncertain river (Susquehanna) ehaunel to reach o market, they soon abandoned the business”.

b See dnthracite Iron, Iy Walteér R, Johnson, pages 7 and 8.
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While these experiments were in progress in Pennsylvania and Maryland similar ones were being cond}wted in
Ohio. In the First Annual Report of the Geological Survey of Ohio, page 18, published in 1838, but sibmitted at
the elose of 1837, Professor Mather says:

Coke is now manufactured in Ohio from several of the coal-beds. Hom. Daniel Upson, of Portage county, malkes & coke. of
excellent quality from a coal of his mive in Tallmadge. Mixed with charcoal, it is used in the high furnace at Akron, in the smelting

of iron ore. Mr. Ford, of Akron, by mixing 40 bushels of eoke per day with the charcoal, is stated to have increased the gquantity of iron
’The coal-bed is from 3 to § feet thick, and from 2 to 3 feet of the coal make excellent coke, which is found to be s

smelted 33% per cent.
perfect substitute for anthracito coal in the enpola furnaces.

An analysis of this coal and coke is given in the second report, page 3b. («)

In this same report (b) Professor Mather, after stating that most of the pig-iron produced in Ohio was smelted
with charcoal, notwithstanding the inexhaustible supplies of coal fitted for the manufacture of “coke, or the
charcoal of bituminous coal”, says: _

In my fizst annual report to this legislature I mentioned that coke was beginning to be nsed in three of our furnaces. Whether it
Das increased during the past season I have not been informed, but it is now extensively used for melting iron for castings. Anthracito
coal was formerly hrought to various parts of this state from Pennsylvania for this purpose; but in consequence of the great exponse,
coke lus been substituted, and is equally effective. One ton of coke will melt from 5 to 10 tons of iron, but 7 tons is considered an
average. This variation is dne to the greater or less purity of the coal. The coal may be used raw in the furnace, where it cokes itself,
or it may e previously coked in a coke oven, or in a heap in the open air. By eoking it loses about one-half its weight, but increases
about one-fourth its hullk,

In this second report, Mr. Whittlesey, after constantly referring to the possibility of coking the coals of Ohio,
showing that the thought of this use was an ever present one, says: (o)

The Tallmage coal undergoes this process in the open air without any covering, but it is more economical to use close ovens, in which

the refuse and inferior conl may be redaced,
Coke is already in general use in the cupelas throughout the northeastern part of the state; but the great demand for this article

must soon come from the manufacture of pig-metal.

(‘oke, lowever, did not come into favor rapidly as a furnace fuel. In 1849 there was not a coke-furnace in
blast iri Pennsylvania. In 1856, however, according to Lesley’s Iron Manufacturers’ Guide, there were 21 furnaces
"in Pennsylvania and 3 in Maryland using coke, which made in that year: Pennsylvania, 39,953 tons; DMaryland,
4,528 tons, The Pennsylvania furnaces were chiefly in what is known in this report as the Allegheny DMountain
region, There was not a furnace using Connellsville coke unless the Valley C furnace near Ligonier is rogarded
as in the Connellsville region. TLesley also mentions a coke-furnace called the Potomae, at Point of Rocks, Virginia,
which uged charcoal until 1848, that made 60 tons a week. Coke seems also to have heen used at the Clay furnaces,
in Mercer county, Ohio, in the latter part of 1845, in connection with charcoal, but coke was rapidly supplanted in
this section by raw coal. ' Y

It was not, however, until the development of the Connellsville region, Pennsylvania, that the use of coke as
a blast-furnace fnel or the manufacture of coke itself in this country assumed any importance. :

The history of the early attempts to make coke in this region are involved in considerable obscurity, though
some of the parties are still living who helped build the first Connellsville coke oven. As.early as 1817, as has
already been stated, Colonel Meason used coke at his Plumsock refinery. It is also stated that some attempts were
made in 1819 to use this coke in the Dblast-furnaces of the neighborhood. This early coke was all made ¢“on the
gromnd”, and it is probable that up to 1841 no coke was made in ovens. ‘

It was in this year, 1841, that two carpenters, Provance MecCormick and James Campbell, overheaxrd an
Englishman, so the story runs, commenting on the rich deposits of coal at Con'nellsvillé and their fitness for making
coke, as well as the value of coke for foundery purposes, and they determined to enter upon its manufacture.
Mr. MeCormick, who is still living, an old man of eighty-four, has given me an account from memory of this
enterprise, which I quote: . ‘ ‘

James Campbell and myself heard, in some way that I do not now recollect, that the manufacturing of coke might be made a good
business. Mr. John Taylor, a stone-mason, who owned the farm on which the Fayette coke works now stand, and who was minin g coal

in a small way, was spoken to regarding our enterprise, and proposed a partnership—he to build the ovens and make the coke, and Mr.
Campbell and myself to Luild a boat and take the coke to Cincinnati, where we heard there was a good demand. This was in 1841, Mr,

o The following is a recapitulation of the items determined in the compoaition of coal from D, Upson’s mine, Tallmadge Poriage
county, Ohio: - ‘ Per cent.

Coke containing the earthy and metallic matter of the coal 55,425

Bitumen=39. 505 volatile matter— 0. 274 sulphur= 30, 231

Sulphur volatilized with the bitumen 0.274

Hygrometric water ............... .. ... . 5. 067

Ti0BB e et et e e e vaman e e e n e eeee et enaanns 0.003
The coke in the above recapitulation is composed as follows:

Composition of coke of Hon. D. Upson's mine: ’ Per cent.
Carbon 96, 855
Protosulphuret of iron 1,875
Earthy matter 2.270

Some of the determinations. in this analysis having been made Dby differences, they necessarily show no loss, although a small loss
was undoubtedly sustained. ‘ k

b Second Annual Report of the Geological Survey of Ohio, page 11. This was submitted late in 1338,
¢ Idem, page 62,
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Taylor built two ovens. I think they were about 10 feet in diameter. My recolleetion is that the charge was 80 hnshels. The ovens
were built in the same style as those now used, but had mno iron ring at the top to prevent the brick from falling in when filling the oven
with coal, nor had we any iron frames at the mouth where the coke was drawn, The top and mouth had to be repaived when they fell in,

In the spring of 1842 enough coke had been made to fill two boats 90 feet long—about 800 Lushels each~—and woe took them to
Cinecinnati, down the Youghiogheny, Monongahela, and Ohio, but when we got there we could not sell. Mr. Campbell, who went with
the boats, lay at the landing some two or three weeks, retailing out one boat-load and part of the other in small lots at about 8 cents a
bushel. Miles Greenwood, a founderyman of that city, offered to take the balanee if he would take a small patent flour-mill at $125 in
pay, which Mr. Campbell (lld He had it shipped "here. We tried it, but it was no good, and we sold it to 2 man in the mountains for
$30, and thus ended our cole business, . ‘ ‘ '

These gentlemen lost heavily in their venture. Mr. Greenwood sent part of his coke to Dayton, to Judge
Gebhart, who was formerly a resident of Counellsvilie, and who owned a foundery at Dayton. He was so much
pleased with the fuel that he visited Connellsville, and, as Mr. McCormick states—

Wanted us to continueto make coke, and he would take two boat-lvads a year, delivered at Cincinnati, and pay the eash on delivery;
also that he would insure us sale for all the coke we could walke and deliver at Cinciunati at 8 cents per bushel; hut we had gone into
other business, and refused to do anything more with the coke.

This was the beginning of the coke business in the Connellsville region. (¢) Tor some years but little coke
was made, though a few ovens were built, and that knowledge acquired which was necessary for the coming
development of the trade. In 1843 the ovens Dbuilt by Taylor were leased to three gentlemen named Cochran, a
name that from that time to the present has been connected with coke-making in this region. They made 13,000
bushels and floated it down to Cineinnati, where it was sold to Miles Greenwood, at 7 cents a bushel. Between this
date and 1850 three or four ovens were built by Stewart Striekler, who ‘sold his produet to the Coclhirans. In 1851
improved ovens were built, and the trade inereased somewhat, but in 1855 it is stated there were but 26 coke ovens
above Pittsburgh. It wasnot until the Baltimore and Ohio railroad was completed to Pittsburgh, and Connellsville
coke had been used successfully in the Clinton furnace of Graff, Bennett & Co., at Pittsburgh, that its valne as a
furnace fuel was thoroughly demonstrated and the foundation laid for the demand. that has resulted in such a
development of coke manufacture in the Connellsville region. This furnace was blown in in the fall of 1859, to
make pig-iron from coke. The coke was at first made from Pittsburgh coal near the fiirnace on the south side of
the Monongahela river, nearly opposite the Poiut, at Pittsburgh. The furnace was run for about three months,
when, the coke made in this way not proving satisfactory, it was Dblown out, and arrangements made to secure a
supply from the Connellsville. region. The furnace blew in again early in the spring of 1860, the coke used being
from the Tayette coke works on the Baltimore and Ohio railroad, made at first on the ground in pits. The result was
50 satisfactory that 30 ovenswere built in 1860 and arrangements were made to secure a continued supply. When
it is remembered that this was only twenty years ago, the development of this industry, as shown in this report, is
remavkable.

Though there have heen many attempts to colke Indiana coals, some of which were at quite an early date,
this industry has never prospered in this state. Before the building of railroads made it possible to procure coke
from Pennsylvania at a reasonable cost Indiana founderies were compelled to depend for their supplies upon the
coal of the state, and ac a number of coal-banks coke was made in small quantities for melting iron. In the
Report of the Geological Survey of Indiana for 1872 (page 364) is the following statement, which assigns the earliest
date to the manufacture of coke in this state I have been able to find: “Coke Oven Hollow is named from the
business conducted in it by William G, Coffin about thirty-five years ago. He had a foundery at Mount Etna, near
by, and procured his pig-iron from Cincinnati, Hanging Roelk, and Pittsburgh. It was transported by wagons
from Cincinnati, and in order to have loading economically both ways he mined and coked coal in this hollow,
wlich reaches Sngar Creek just below the Feeder Dam, and would make sale of it either in Indmnapohs Richmond,
or Cincinnati.”

If this statement is correct, it would appear that coke was made in Indiana as early as 1837, only two yem's
after Firmstone’s successful experiments in Huntingdon county, Pennsylvania, and four years before the first coke
oven was built in'the Connellsville region.

The Geological Report for 1870 (page 224) refers to the production of coke in Sullivan county as early as 1845,
for the supply of the Terre Haute founderies. Some fragments of the coke were found in 1870 by Professor Colletit
“ after an exposure to the elements of a quarter of a century as bright and lustrous as if fresh from the oven?,
Some time prior to 1873 further attempts were made to coke the Sullivan county coals, a bee-hive oven being erected
by Mr. Charles R. Peddle, at the instance of Mr. Chauncey Rose, to test the adaptability of the coal to coke-making.
Mr. Peddle writes regarding this attempt:

" T built the oven and coked some of the coal, and, thongh it eame out of the oven all right in appearance, there was evidently more
or less sulphur ox gome other ingredient that hardened the iron and rendered the coke unfit for foundery purposes. The eoke was lighter
than Connellsville, weighing about 37 pounds to the bushel. The founderyman who tried it reported that it required 561 pounds of
Connellsville coke to melt 3,000 pounds of iron and 609 pounds of the Shelburn coke to do the same work. The coke did nnt swell in
Dburning, so that the bulk of the coke was abont the same as of the coal charged'

@ In the History of Fayetts Counly, elsewhere mentioned, a statement is made that somo coke ovins were built between 1830 and
1836, at or near the mouth of Furnace run. While making the statement and indorsing the eredibility of the informant, the History
seems to imply that there may be a mistake of dates.
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Some time about 1849, so Mr. W. B. Seward, of Bloomington, Indiana, writes me, his father built two cole ovens
at Arney’s coal-bank, in Owen county, Indiana, and one at Bloomington for the purpose of coking the Arney coal, for
use in his foundery at Bloomington. These ovens he describes as being ¢ very much like the old Dutch bake-oven”,
evidently ““bee-hive ovens”. For a number of years, and until the building of a railroad to Bloomington enabled
him to procure it from Pennsylvania, all the coke used in Mr. Seward’s foundery was made in these ovens. In
speaking of the coke Mr. Seward writes:

With proper cave in managing the ovens a good article of coke was made, but it was not equal in quality to that made {rom what
is known here as ‘' Pittsburgh coal”. The Arney coal runs together better than any other Indiana coal I have seen, but not enough to
make large coke from fine coal. We always used the large lumps for coking. It was as free from sulphur as Pittsburgh coke, and, when
properly made, melted iron about as well. We discontinued its use some twenbty years since, when we got a railvoad, as we had to
transport the Arney coke 30 miles in wagons. I have examined all the specimens of Indiana coal I have been able to proeure from
time to time with a view to testing their coking qualities, but have nob ag yet found any that is superior to the Arney coal.

In 1868 Wilson, Ostrander & Co. began the manufacture of coke in mounds at Washington, Daviess eonnty, and
made some 25,000 or 30,000 bushels, but they were so far from market that it was difficult to dispose of it, and its
manufacture was abandoned. In 1879 Cabel Wilson & Co., the successors of the before-mentioned firm, erected two
ovens to make coke out of slack, but as no arrangements were made to wash. the slack the enterprise was a failure,

Coke has also been made in other counties. Of the Fountain county attempt some account is given in another
part of this report. Some years since coke was made in Parke county, near Clinton, by the Indiana TFurnaee
Company, but with what snecess has not been learned. A number of attempts have also been made in Clay and
other counties, but I have received no details of importance concerning them,

But little has been learned regarding the history of coke in other states, and that of & most fragmentary
character. The location of the coal mines and the slight preparation and expense necessary in experimental coking
in pits or “on the ground” arenot conducive to the preservation of the records of early trials, and it is not until
ovens are built that a permanent record is made. Even then in many cases the location of these ovens is such
that information about them is only found in the books of the coke-maker or in his memory.

In Virginia coke was made many years ago at the mines in the neighborhood of Richmond, but it was not of
a very good quality, and during the war of the rebellion coke was also made for use in the founderies of the state,
In the northwestern part of the state some furnaces were run on coke between 1840 and 1850, but it is supposed
the fuel ecame from Maryland. :

In West Virginia the first ovens in the New River region were built in 1874, In this year the Quinnimont
furnace was put in blast, using, with most gratifying snccess, the New River coke. The opening of the Chesapeake
and Ohio railroad throngh this region in 1873 aided largely in its development, and made it possible to bring the
coke and iron ores along its route together and furnish an outlet for the product. As is elsewhere stated, the
development of this section since this date has been very rapid.

(Coke to some extent was made in Alabama during the late war, being mainly used in the manufacture of cannon
at the Selma (Alabama) foundery of the confederate government, and many openings were made along the veins in
the immediate vicinity of the Cahaba river. On Pine Island branch, on what is known as the Glolson seam,
coke was made in the open air, and was hauled over the hills to the railroad for shipment to Selma. Considerable
quantities were also made at the opening in township 22 of sections 12 and 13, known as the “coke seam?”, and at
varions other places in the Cahaba coal-field. Some time in 1866 or 1867 the Glasgow Coal Company opened a
mine on what is known as the Gould-seam and made some coke, but after a while the work was discontinued, partly
on account of the small demand for the coal and coke. In the Coosa fields some coke was made in 1863 and 1864
by Captain Schultz for the confederate army, and was floated down the river.

Though no cokewas made in Kentucky in the census year, (@) some years ago attempbs were made to run a number
of charcoal furnaces in this state on coKe, in some instances. using coke entirely, and in others part charcoal and
part coke. The old Airdrie was thus run, and in volumne one, new series, Kentucky Geological Survey, page 147, is an
analysis of coke made at this furnace, Whlch has been weathered sixteen years. This analysis shows 82 .90 per
cent. fixed carbon, 5.40 per cent. ash, 11.70 per cent. moisture and volatile matter. I am also informed that some
ovens were erected in Carter county for testing the Coalton coal, but the percentage of sulphur was too high at
the particular trial made, being 2.026 per cent.

& I am informed while this report is going through 1he press that good coke is made at Earlington, Hopkins county, Kentucky,
by the Baint Bernard Coal Company. Recent investigations show the existence of a coal in sontheastern Kentucky vemarkable for
thickness, purity, and its hiigh percentage of carbon, which has been named by Mr. John R. Proctor, the director of the Kentucky
geological survey, to whom I am indebted for the information, the ¥l horneoking coal?. These couls were coked by officers of the
geological survey by building ricks on the ground, and were also senb to coke ovens at Cincinnati and in Conuellsville, Pennsylvanisa.
Analyses of these cokes by Dr. Peter gives the following results, selecting those highest and lowest in earbons:

FPer cent. Per cent.

Mpisture. .vveeuinrmaiieiaciaiannas PR SRR 0. 08 2. 86
B 512 T 170 RSP EN 04, 34 88. 44
) O U PP 5,60 870
SILPIUT ¢ anteensesacmc e o s acusasaneacarmek cunadbanannanrsabnnnananan e masreeteaiaacastecssecensenacansinnerenaeranaes 0. 788 0. 844

The coles are fivm, bright, and, as will be seen, guife pure.
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As to the early history of coke in the other states, the information in my possession is given in connection with
the paragraphs on the coke industries of these states.

THE COKE INDUSTRY IN PENNSYLVANIA.

In any statement concerning the coke industry of this country Pennsylvania must occupy the first place. It
wasin this state, so far as the record remains, that coke was first manufactured, and it is here that the development
of this industry has been the greatest, its production being largely in excess of that of any other state.

Coke was produced in western Pennsylvania commercially at least sixty years ago, but it has only been within
the last decade that its manufacture has attained to a magnitude and an importance that entitle it to separate
consideration. Its magnitude is shown in the statistical tables of this report, and its importance is evidenced by the
faet that not only has it built up a large pig-iron industry in a section where there are no ores, but it is used in the
smelting of much of the iron ore of the country from the Hudson to the Mississippi. Indeed, the commercial
success attained in the smelting of these ores west of the Allegheny mountains with mineral fuel is due to this
coke. In addition to the ores of iron, it smelts most of the ores of the precious metals of the Rocky Mountain region,
its value for this purpose being so great that it is carried to points where the freight in many cases exceeds the cost
of the coke at the oven 1,000 per cent.

There wers pr“oduced in Pennsylvania in the census year 2,317,149 tons of coke, dll west of the Allegheny
mountains. This was valued at $4,190,136, or $1 80 per ton. In its manufacture 3,608,095 tons of coal, valued at
- $2,031,305, or 56.3 cents a ton, were consumed. This would male the yield 64.2 per cent. At the close of the census
year there were 7,808 ovens built, of which 7,524 were bee-hive. In addition to this 1,469 were building June 1,

1880, all bee- hwe, 2,444 persons were employed in its manufacture, to whom $983,431 wages were paid.
The following table, condensed from Table I, will show the ehief statistical items concerning the manufacture

of this coke:

N'%. gf OVENS. COAL. COKE.
. ab- — i 5 .
Counties. l:fégltlé Capital. Nomber | Numbor | f;;‘l\;‘;}é :,f Wages paid, ‘ Toms
§ Built, building. | Tons used. Value. produced. Value,
i 0

Total cceeneiienracaannnas 104 $4, 262, 525 7,808 1,469 2,444 $083, 431 3, 608, 095 $2, 031, 305 2,817,140 $4, 100, 138
Allegheny .oevevencinvanananaes 17 825, 150 478 20 7 59, 485 166, 700 119,718 85, 685 235,915
ATMBETONZ. cos ireeriancneenns ‘ 2 30, 000 20 66 10 4, 000 18, 400 8, 700 7,000 13, 000
Beavar- ..ot 1 400 ||+ 3 IR 1 280 1,012 253 506 936
3 177§ O 4 110, 0600 190 [eeo.oo..l, 107 28, 764 165, 453 142,318 98,154 212,102
5 VR AL R 1 200 Tleeverenannns 3 600 750 100 400 1,200
CAmMBEIR < eeevenreerenennnanen 8 106, 000 119 foeeencennns 46 19,870 85,000 |- 78, 500 51, 950 110, 804
Clarion . ...covverrmmnnaiacianne 2 30, 200 {114 I PO 15 7,200 14, 200 4,050 10, 800 13, 500
Clearfield® cevevvevanisiinnannan 1 25,000 if.veennannns {1 ] O P s T | S B
FRYOER «ece e emearmanmraccneans 4 1,958, 450 4,188 1,082 1,076 408, 832 1,910, 278 936, 794 1,200, 440 2, 067, 876
Jofferaon®. . .cenieimianninnnaans 1 10,000 Hoereersnannn ! 1 O (O | N PR
LANWLOMO0 v vnvrcmcmanccnaans 2 38, 500 [ 218 P 23 3,004 7, 600 8,750 3,041 20, 651
THOZA « e vereeneeenvmsmenarnrnens 1 60, 000 162 |eeerenranens be] 25, 21 53, 517 67,221 33, 572 100, 716
Washingbon ..oinevarerseomrnnns 1 2, 000 - 20 P 4 600 2,200 550 1, 200 2,400
Westmoreland . ..ccveeviacunaas 24 1,578, 626 2, 488 210 018 381, 075 1,195, 824 071, 351 753, 501 1,410, 946

* Building, and notin operation during any part of the census year.

The bituminous coal regions of western Pennsylvanin were divided by Professor Rogers, in his report of the
First Geological Survey of Pennsylvania, into six principal basing, numbered from the Allegheny mountains on the
east to the Ohio river on the west. Tive great anticlinal waves of remarkable persistence and regularity separate
these basins, one of these, the anticlinal that bounds the Connellsville basin on the west, running from the Virginia
state line to Elk county, a distance of 100 miles, in an absolutely straight line. () Some of these basins coincide
with the physical division of the surface. The first basin, for example, lies between Laurel Hill and the Allegheny
mountains, and the second between Chestnut Ridge and Lanvel Hill. Other basins, however, are only geological,
and have no strongly marked corresponding surface depressions. (b)

In all of these basins coke wasmade during the census year. The bulk of the product, however, was from the
Allegheny Mountain and the Connellsville regions. Most of the coke was made from the coal of the great Dittsbnrgh
seam, which is, on the whole, the most extensive and economically important: coal-bed in the Appalachian basin.
It is the main seam worked at Pittsburgh, on the Monongahela and Youghiogheny rivers, at Connellsville, Wheeling,
and many other places, and is estimated to underlie, in the states of Penusylvania, Ohio, and West Virginia, 14,000
square miles. In southwestern Pennsylvania Professor Lesley estimates that this bed, after all the erosion it has

« See Report H, Second Geological Survey of Pennsylvania, page 16, ¢

b Tor a discussion of these basins, their extent and subdivision, more thorough than can be given here, the reader is referred to the
different publications of the Second Geological Survey of Pennsylvania, particularly reports H ond KK. It will of course be understood
that in this report we are speaking only in general terms regarding these basins.
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undergone, is found over an area of somewhat lessthan 3,000 square miles, so situated that every square yard of it
can be reached. He also states tllla.t the present British coal trade could be supplied for twenty centuries from this
single coal-bed, as developed in western Pennsylvania. (@) This bed does not everywhere show the same thickness
as 10 western Pennsylvania, where it is generally abount 8 feet, gradually increasing eastwardly to the Cumberland
(erylzmd) region, where it is 14 feet; nor does it always make as good a coke as that of the Connellsville region,
where it is seen at its best.

This Connellsville region, or basin, the great coke-pro ducmg center of the country, issitnated in the sonthwestern
part of the state of Pennsylvania, in the counties of Westmoreland and Fayette, some 50 or 60 miles from
Pittsburgh. Itis a slender prong, separated from the Upper Coal-Measures, and may be regarded as extending
from near Latrobe, on the Pennsylvania railroad, in a southwesterly direction, to the Virginia state line, forming a
basin some 3 miles wide and 50 miles long, almost without a fault, the beds yielding from 8 to 10 feet of workable
coal. The same trough that contains the Connellsville coal extends northwesterly from Latrobe through the
remainder of Westmoreland county, and through Indiana and Clearfield counties, but the Connellsville region is
regarded as extending no farther north than the vieinity of Latrobe. The coal in the northern part is inferior as
a coking material to that in the southern part, though both physically and chemically the coal of this basin on the
Conemaugh seems the same as that on the Younghiogheny. The latter, however, produces the typical Connellsville
coke, compact, silvery, and lustrous, while the coke from the coal on the Conemaugh, or in any locality north from
the Pennsylvania railroad, is tender, dull, and soon loses what little luster it has. Even in some portions of what
is known as the Connellsville region proper the coal and coke is not of equal value. Coal at Coketon, in the
-northern part of the immediate Connellsville basin, just south of the Pennsylvania railroad, produced wretched coke
when coked as it came from the mines, but when washed it produced a coke regarded as fully equal to the
Connellsville. The coal at Latrobe and at Loyalhanna, in the same locality, must also be washed before coking
to produce the best results.

As showing the character of the coal in this part of the Connellsvﬂle basin and the coke made from it T give
the following analyses, which have been furnished by Mr. Benj. Crowther, of the Isabella T'urnace Company :

ANALYSES OF COKETON (PENNSYLVANIA) COAL.

Top of vein. Bottom of vein.

. Per cent. Per cent.
Bitominous matter ..--c.ooeeevanan. . ettt eamen e enane et ana temmen meen e e 25. 52 18,18
T BB T SO RPN 70. 91 60. 57
U e 3,34 20. 08
B DU - e e e et e tii e e e it ireeartanat aic e teaceeaaieamesassman ot aanan 0.23 .17

Constituents, Unwashed.

Pey cent. | Per cent, | Per cent.

Moisture and volatile matter......... 151 T DO P
Fixed carhon covoveinicnmenriinanas 86. 58 89,15 83.08
- V. 1 R eeeennns 10,67 9. 85 14.80
510010 11 14 R 1.49 1.20 127
Silica in ash. covevn cincieiinnrarinicaddiacacaiia.. 4. 67 6,12

‘Mr. Crowther states that No. 1 coke from washed coal is about the average result when the Washer is working
right.

A comparison of the above analyses with those of the Connellsville coal and coke from the neighborhood of
Broad Tord will show the difference in the character of the coal and the similarity of the coke from the washed coal.

" This variation in the Connellsville coal seems to have been discovered at an early day in the history of coke

manufacture, for the coke-making area is confined to that portion of the trough which lies south from Sewickley
creek, and the works are by no means important until one comes near to Jacob’s creek. Thence southward to near
Umontown, in TFayette county, the eastern outerop of the bed is lined with coke ovens. There appears to be
prejudice in favor of the eastern outcrop; and although several manufacturers have told me that the coal on the
western outerop is somewhat inferior, facts do not seem to justify this prejudice. The extensive coke works near
Dawson, on the Youghiogheny river, are upon the extreme western outcrop, but the coke made there is not inferior
to any made along the eastern outcrop from Mount Pleasant to Lemont furnace. (b)

Regarding the Connellsville region proper as ineluding all the ovens in the basin from Latrobe and vicinity
south, there were built in this region at the close'of the census year, May 31, 1880, 6,264 ovens, all of which were
of the bee-hive pattern. There were also three pits or mounds. At the same time there were actually 1,242 ovens.

a Atlas of Pennsylvania, with description (Philadelphia, 1872), page 17.
b Second Geological Survey, Report KKK, by J. J. Stevenson, page 200,
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in process of construction in this region, all bee-hive, Deducting from the totals for Fayette and Westmoreland
COll.IlthS, as given in the table on page 29, the totals for those establishments that cannot properly be regarded
as in the Connellsville basin, we have the following statistics for the Connellsville region :

No. of ( OVENE, ' ‘ I " COAL. COKE.
Countiea. “fi‘s‘}}f' Capital. 1"_‘_““‘*-‘ %;’;%g%gf Wages paid.} i ‘p [ -
ments, | . N"\:llm\tmr %ﬂhma}’:é 1 Tons used, 1 Value. | T%ﬁ%gg?' | Value.
g } ! : [
FAFEtte . cemoneirrennnncmninien 491 41,930,450 } 4,100 1, 082 | 1,080 | $480, 882 1, 808,799 i $926, 454 | 1, 263, 743 1’ $2, 051, 126
Westmoreland .oeev..vneensnn. 191 1,205 500 2,158 160 826 ; 284, 573 984, 409 ‘ 006,872 | 629, 457 i 1,148,772
1Y S 61| 8 284,050 H 6, 267 1,242 ! 1,856 ‘[ 774,455 2, 53, 208 l 1,533, 326 i 1, 803, 200 ; 3,200,808

From this table it appears that about 62 per cent. of all the ovens in the United States at the close of the
census year were in the Connellsville region, and that 69 per cent, of all the coke made that year was made in
the same district. Of the extensions in progress June 1, 1880, judging by the number of ovens building, about 38
per cent. were in the Connellsville region. Since the census year its development has been remarkable, large
tracts of land, in which the coal lies at a considerable depth below the surface, being now utilized, and the
number of ovens has increased, until it is estimated that there are now 9,000. The accompanying map, showing
the extent of the Connellsville region, the localities of the ovens, and their relation to Pittsburgh, is based on a map
furnished by H. C. Frick & Co.

The coal-bed from which all the so-called Connellsville coke is made is the Pittsburgh bed of Professor Rogers’
report of the First Geological Survey of Pennsylvania of 1842, and is described in the second volumne of the final
report of 1858. The continuation of the Pittsburgh area of this bed with the Connellsville area is broken off by
the Youghiogheny river, the bed taking an upward course and descending again, the intermediate portiou being
swept away. This has led to a popular belief that the bed at Connellsville is different from that at Pittsbargh,
but careful surveys have established their identity. It is a fact, however, that at Pittsburgh this bed is not in its
best condition, while at Connellsville it is at its greatest thickness and is of the finest quality. It is also frue that
the coke made from the bed at Pittsburgh is not as good as that made at Counellsville. In the Connellsville basin
the coal ranges from 8 to 11 feet in thickness, with one small slate parting, the “bearing-in slate”, (a) 18 inches
above the floor. The roof is only passable; therooms can only be run 12 feet wide, and the pillars will average 10
feet, a large amount of which is lost in drawing, The floor is even and quiet, the coal is of a remarkably good and
uniform character, aud is soft and easily mined. On wagers, 23 wagons (57,084 pounds) have been dug and loaded
inside of 10 hours by a man and a boy. The greater portion of this work is to shovel the coal into wagons, the
digging or mining being the easiest part. Very little outside labor is required, and the average ontput per man per
day is from 8 to 10 wagons, the cost of digging being about 25 cents per ton. ‘

It is this ease of mining which, next to its chemical and physical characteristics, gives the Connellsville coal so
much value as a material for coke, and has enabled the latter to compete in such distant markets with other cokes
and fnels. Mr. Fulton has pointed out in a letter that this ease of mining is also a distinguishing peculiarity in the
Counellsville basin. Rast or west from this narrow strip the cost of mining increases; westward the coal hardens,
castward the beds Decome thinner,

The coal is bituminous, with generally a dull, resinong luster, alternating with seams of bright, shining,
erystalline coal, coated with a yellowish silt. It coptains numerous particles of slate and some erystals of pyrites;
is compact, with a tendency to break up into cubes; is a very tender coal, and is ill adapted for shipping. Such a
coal from the mines of the H. C. Frick Coke Comipany, at Broad Ford, is taken by the Pennsylvania geological
survey as the typieal coal of the Connellsville basin, Tts analysis, as determined by Mr. MeCreath, chemist of the

survey, is:

: Per cent.

WAECL e rean ot cvnnmcaer v e e R R B 1,260
VOLAEILE TIAEECT - - — e s voem e coe s am momm sams e momneasassee amcsRamomadmmemslssssssassnsnTassmooe st sy ?0.107
T U TSRS SPEPEPPPTRPIEEETLS RELELE LRSS S 09.916
) s SO SR TUIEPR PRSP R SR TR S At 0,784

O USRS PP PP P E L LR LR R LEEh etk 8.233
Color of ash, reddish gray; coke, per cent., 68.633 ; sulphur left in coke, 0.512. Persent
Percentage of SUIPIUL i1 COKE - .euemt iavmms nren vemassasnme s seomar samnes e m o ms T TR et s 0.746
Percentago of A81 11 COKe. «anmme euernimmmas s rrran srmn s sra s nn sn TN S oS T T R T e ]é:; 226

Porcentage of enrbon in coke......- e i eeeamieemreeiaesmmeaueeesemeoosecscssasmasecassoein aas
The coke from this region is of silvery luster, cellular, With a metallic ring, tenacious, comparatively free. from
impurities, and is capable of bearing a heavy burden in the furnace. Its porosity and ability to “stand up” in the

a The present or Sceond Geologicnl Survey is devoting a great deal of labor to this (foal-ﬁeld, and the reports that have been
published econtain much valpable information. I am greatly indebted to these Teports, especially reports L and KK, for data.
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furnace are what have given it such a reputation as a blast-furnace fuel, and have created SLIC]'l a demand fo.r it for
mixing with anthracite and bituminous coal in the east and west, especially where an open iron, such as is l}sed
in the Bessemer process, is needed. Mr. John Fulton has conducted a series of very elaborate and ingenious
experiments on the physical properties of coke for furnace use, embracing the typical coking coals of Pennsylvanm.
Some of these results are given in a table in connection with the remarks on the Allegheny Mountain region, and
will be referred to at further length in the chapter on “ Coke as a Blast-furnace Fuel”.

In coking the Connellsville coal, the bee-hive oven is i universal use in the Connellsville region, tltlese avens
varying at the different works from 11 to 12 feet in diameter, and from 5 to 6 feet in height. (¢) The working is very
simple. The coal is dumped through an opening in the crown of the furnace and spread evenly on the floor to
the average depth of 2 feet for 48-hour coke and 24 feet for 72-hour. The front opening, through which the coke is
discharged, is at first nearly closed with brick, luted with loam, The heat of the oven from the previous coking
fires the charge, and as the coking progresses the air is more and more shut off by luting the openings and
finally closing the roof openings. The average charge is 100 bushels (76 pounds each) of coal, and the yield in eoke
is from 63 per cent. to 65 per cent. The average time of coking is 48 hours, with 72 hours for that burned over
Sunday ; 24-hour coke is sometimes made. The 72-hour coke is a firmer coke than either of the others, Lut it
is questionable whether it is a better furnace coke. When the coke is th oroughly burned, the door is removed, and
the coke is cooled by water, thrown in from a hose, aud then drawn. :

We have given an analysis of what was regarded as the typical coal from this region from the mines of the
H. C. Frick Coke Company at Broad Ford., The analysis also gave the results of coke in the laboratory. A
sample of the coke from these mines made in the ovens of the firm, analyzed by Mr. McCreath, gave the following
results. This coke is exceedingly coherent and compact, with a silvery luster, and contains some slate :

Par cent,
T o e e e e e G § N 0 14
Volatile matber. . ....oo. ioovuveees oo L U 0O {11
FExed Carboilieeees oo e e e T 89,.h76
BUIPIUL .o e e e e e 0. 821
AR et e e e 9.113

Mr. Platt, of the Pennsylyania geological survey, in his report on coke, takes this as the typieal coke, “as
being thoroughly burned and as well made as can be produced in the Connellsville hasin.” Probably the most
thorough analyses of the coke from this region were made by Mr. J. Blodgett Britton, of Philadelphia. It ig the
average of a large number of analyses of all sorts of Connellsville coke, and cannot, therefore, be regarded as a faiy
analyses of good coke; - ‘

Por cont.

ALOIBHITE e e e e e e 0, 490
A e Mo memmue taarme mnan o 11,332
Sulphur....o. ool L. T e e e e eeaiee eme—m e e e s Semmes mee e mmae e mm—e . 0. 693
Phosphorie a6id................. .. . . T e Creeree . eenen 0,020
Carbon, by difference.-...............i oo ammnae Camwman vemea 87,480
Mr. E. C. Pechin gives a typical verified analysis of this coke as follows :
Volatilomatter...............oooeo 1’61:'1 G;“;%
Carbon, hydrogen, and nitrogen .................o.......... --..-:‘.-:: . 89: 1:17
%fh ...................................................................................................... 9. 523
F20 2 T e e e e e e e e e anas 0,032
Sulphur..c.ooo.o. ... T e e e et e e e e X - 0. 084
‘ Ash ignited: T
Silea..ween
Mumin T e e 202
Sesquioxide...... ... . .. D
LG e oon oI e L L T 0’47,9
Mugnesm- 0.243
Phosphorie acid..........__..._. ... ) e oo LT it
Potash andsoda...-......_.__,__,____,_: ................................................................ tﬂlgm
................................................................. races,

In commenting on this analysis, Mr. Pechin, who hag had considerable experience with Connellsville coke, says:
rad aA ]ar;ieinu;uber of analyses of C.‘Ufmellsville coke have Deen made, éhowing less carbon and more snlphur, Ag regards earbon, I have
number of analyses made at different times out of different lots, showing somewhat more earbon than the above. ,
Pem{: ;n]l ‘be n?te('l that Mr. Pechin’s analysis corresponds very closely with that given above from the
P 8Y ‘ am‘a: geo ogical survey, and from the hest evidence I have been able to obtain I regard these two as
§ Tepresenting the average of good Connellsville coke. At the Edgar Thomson steel works, near Pittsburgl
a largn amount of coke is used from th ] 0. Pri ' analysos for o,
are o Ty ; rom the works of the H. C. I'rick Coke Company, and frequent analyses or
, average of a large number of these analyses, covering the deliveries of 150,000 tons, extending

from May 25 to November 18 1882, gi
» 1952, g1ves 9.75 per cent. of ash, the range bein from 9,11 to 10.91 5 0,75
may therefore be regarded as the average ash in good Gonnells;'ille uok(;.D ¢ Ot per oonts; 015

& Draivings of these ovens are given in the clia‘pter on ‘ Bee-hive Ovens”;
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Tt is almost impossible to arrive at the average detailed cost of making coke in this region, as the mines and
facilities for manufacture greatly differ. ' .

When engaging in the manufacture of coke, no one should have less than 200 acres of coal to 100 ovens. Coal
advantageously located cannot on the average be had for less than $400 per acre, and the oveuns, with all the
necessary plant, cannot be built for less than $40,000. Then we have: ‘

200 acres of coal, at $400 POT ACTE ... cevmre vece sren sencen samnessaadas aanmns cenemsannas mansaaane. coanase-a  §30, 000
100 0Vens GOMIPLEtS oueu o e ot tme e e saen an immaes see eie s eaesa mmameesanur amesacanoneiomanaas 40,000
TIOLAL COSba v e e e e e oo oo e e e m saeen eee e eee eaeeeeticeaas sammee sanen snmmremees aeeeer 120,000

At least 8 per cent. per annum interest should be expected on an investment of this character, which gives us:

T T EEE e a v e mes e e e bemmae 4 eaeima e cmas bwdsas smbena femeas aaaeas emnant mans aasaritanne e e mann $9, 600
100 ovexis use per annum fully 7 acres of coal, $400...... ... b e mme e e e et ecteaenaeaareaeeaans 2,800
TOBAL GOBE anne e e e e e e e e s e e b e e 12, 400

, So it will be seen that at least $12,400 should be first made yearly out of an investment of this kind to pay
interest and malke up depleted eapital. It is not possible to make on an average more than 39,000 tons of 2,000
pounds each of good coke yearly with 100 ovens, and by the above figures it will be seen that it will require about
.32 cents per ton to cover interest and replace capital. ’
At the best arranged works in the Connellsville region, and at the presemt prices of labor, the cost of
manufacturing a ton of 2,000 pounds of coke is about as follows:

Mining coal for 1 100 0F C0Ke . uunan mmrn ceaer ot e et oraun as st cnen eaae st caas e $0 38
Drawing €oKe. ... vuve ionmeevonanramac e an. PN P S 25
Loading, hauling, and ineidentalee e . ce s couaeecenuesaiaramnsenasnsnssensmsmsnsanearasaensaeonseaans 10
B2 o T - A L L TR L LR R R PP P P PR E PP LR 10

LB e i aeen e mmma macacmea « amaa demmes e semn s sematanteasaaihaeAataasme e et nn ki nanas aannn 83

For the total we have:

Interest on capital, and allowance for- coal used, PeI 10N, BAY .o cnnnmaeeinamee ot saietnmmae st caait e nes $0 32
Cost of Manufacture, Per BOI cuuae aneees coemas ce e amme maee o ime e heesaenmcaases s aann s onnao s e nne 83
Total, POI BOM s eieeearee saeer et e e mme e eeeseatemaeneaeoma e aaaos s 115

The above calculation is, if anything, too low, as the investment in ovens, ete., is lost when the coal is all
:gone, and the cost of manufacture will increase as the front coal is used up. This ealculation is based on coal that
will drain itself, as the cost will exceed this when drainage is added. Until recently most of the coal was brought
out through entries, but now a number of shafts are employed, the great increase of ovens necessitating the mining
of coal at points where the coal-measures are from 300 to 500 feet below the surface.

A statement furnished by Mr. John Fulton as to the cost of a plant of 400 ovens erected by the Cambria Iron
«Company at Morrell, Pennsylvania, and also as to the cost of producing coke, differs considerably from that given
above. The cost of the plant at Morrell was as follows: ) ,

W AtOr-WOTKS v ae e e mciacneesmrmmn ranamavcesomamensmnamenanan R A PP $20,113 80

TLOTIEOR - - - -+ oo o e e ee e emeee eeeesmmarn smms mmamm e neeamoces txmensaaen anaa rmne mrnamnoasanssaneneens 30,508 48
1 1e) 1 Y R R D R L LR LR L LR AR e 50, 000 00
A00 OVEIIBrae aae coneemmmen smmmmsmeaaeaceas canneu smessaaesboseas aatasase aees naonaoioneaosear aaee ans 118,673 46

Total,..uen.s S U e e e e e et e e e mrarae e anas 928, 385 74

' This would make the cost of a hundred ovens $57,006 433, Taking the cost of workmen’s houses, $30,508 48,
from the above, the cost of the 400 ovens, not including such houses, would be $197,787 26, and of 100 ovens
$49,446 813, or very nearly $50,000. This Mr. Fulton regards as the cost of 100 ovens where the coal is worked
by slope or shaft, the estimate being based on a slope 2,000 feet long or a'shaft 300 feet deep. Of course when a
simple adit is run the expense would be less, but adits are exceptional. This is 25 per cent. less than the estimate
above given, but is based on the actual cost of a hank of 400 ovens recently bwilt. ‘

The actual cost of making coke at the works of the Cambria Iron Company, at Morrell and Wheeler, near
‘Connellgville, is given on page 34, the mining of coal being based on 25 cents per ton for mining the room coal and
.32 cents per ton (2,000 pounds) for heading coal. ' ‘

€0, YOL. IX—:3 '
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MINING COAL.

Mining coal, per ton (2,000 POURAS) .- ccur saermnrrsars ciemerseesre et et ene suessmae eas banay pn s $0 27.6
B i 153 R G LE CEEE PP PR P PP Cemeeecmseiaseseesessieacaninnesaone 07.3
Hoisting and AUMPINE «-scre cemmmerae o crrmree sttt et teere am e cdeereesanoeas s cerseann 03.8
Superintendent, foreman, and 16Tk . .ocvet tenmmn e e e rees st e e 0.6
Lumber, ties, a0d Props coccev oo voenimmmaamaan taenan P e 02.9
Repairs and BUDPLeS.cs cane comaat oo me tmmems st sett e sres amae s et e ssseer aass e e ans saaans 06. 8

Cost of coal per ton, delivered at ovens..... e et e ameeeaeeeeeeseas e eneeseoeeneeanaaesans 50.0

‘ COKING.

1.6 toms 0f COAl, 8t 50 CONLE cuvn vonr e ceer caee mcenes i mes ataaieanarensnaceteaiann e aeemannnne s e $0 80.0
Labor (drawing, loading, charging, superintendent, and clerk) .c..eomen s cimaniiii et 41.2
S0 1] 015 LT 02. 6
Repairs..... Py 05,2

Cost of c0ke Per t0m . ceeus i et gt ceeccnreceinraneanceina e rnnmnn e tmeeanaans s e 1 20,0

It is estimated that at these works 20 cents per ton on all coke made should be added to this to pay for real
estate and interest on improvements, This wounld make: _ .

Cost of improvements and allowance for coal nged per ton of coke «.o.vvmueisamnecnen it veee e $0 20
Cost of mannfacturing coke Per tON ..c veeoue ce it it ctcetmemte mvr s naie nace tane e raen remm 129
7 AP, "L

It will be noted that this estimate of the cost of manufacturing coke is considerably in excess of that first
given. These two estimates, from two reliable mannfacturers, are given for the purpose of showing how difficult
it is to arrive at exact figures. ‘ ’

The result of a careful survey lately made puts the amount of coal yet remaining in this region at 72,000 acres,
Asg each acre furnishes 5,500 tons of coke, this would furnish, say, 400,000,000 tons, which will supply the present;
output, say, 200 years. This only applies to the Pittsburgh bed. Other seams in this same field not now worked
will no doubt, when needed, furnish a supply of coking coal.

Before speaking of the Allegheny Mourtain region, the next most important coking district in western
Pennsylvania, it may be well to refer to those coké works in Fayette and Westmoreland counties not properly
belonging to the Connellsville region. In these counties are two coal-basins, or, more properly, sub-basins or
troughs, in addition to the Connellsville, one the Greensburgh, of small extent and lying only in Westmoreland
county, the other the Lisbon or Irwin, which is much larger than the Connellsville, extending from near the
northern boundary of Westmoreland county in a southwesterly direction, through Fayette and Greene counties, into
West Virginia. In both of these troughs the Pittsburgh bed remains, from which considerable coke was made in
the census year, mainly from slack. ‘

Following the line of the Pennsylvania railroad, the first of these troughs (the Greensburgh) lies west of the
northern extremity of the Connellsville basin, and some five or six miles from Latrobe. It is of but little importance
a8 a coking-field, only 4,154 tons of coke from unwashed slack being made in its limits in the census year.

The second of these troughs, still following the line of the Pennsylvania railroad westward, the Irwin, is less than
10 miles distant from the Greensburgh, and includes the mines of the Penn Gas Coal Company and the Westmoreland
Coal Company, so well known for the production of coal of excellent gas-making qualities. The coal from the
Pitts?urgh bed in this portion of the Irwin trough makes an excellent coke, and containg, except in very rare cases,
but little sulphur and a very low percentage of ash. The coal, however, is much harder than the Connellgville, and
will ’qear shipping, which the Connellsville, as a rule, will not, being too friable., The coal of this trongh also
f:ontalns a large proportion of volatile combustible matter, and consequently the percentage of coke per ton of coal
is much less than in the Connellsville region. For these two reasons, and to utilize what would otherwise be not
only a waste produet but one very inconvenient to dispose of, but little lump coal is used in ecoking, most of the
coke being made from slack, 9,200 tons only out of 215,045 tons used being lump coal or % run of the mine”,

The .largest works in this trough is that of Carnegie Brothers & Co., limited, who have a large nwmnber of
ovens With necessary washers, near Larimer station, on the Pennsylvania railroad, washed slack chiefly from the
mines of. the Westmoreland Coal Company and the Penn Gas Coal Company being used. This coke ig of good
q1_1a11ty, In some respects equal to the Connellsville and lower in ash, and has been used in Pittsburgh furnaces
with good results. An average of three analyses of the Penn Gas Company’s coal, made by Mr, A. S, McCOreath,
chemist of the Pennsylvania geological survey, is as follows : '

WL oo et e en e e e
Volatile matter... ... .ooe oot e e e e e e 37,980
Fimed carbom. ... L e e 54, 508
SUIPRU. s et et e e e ee e e e e T 0,638
AR e e e e e met tmsmctscmcceenneseaman conemnes e omne aenn 3. 367

From Messrs. Carnegie Brothers & Co., limited, we have the following analyses of the slack, both washed and
unwashed, and the coke made from the same. It swill be noted, on comparing the analysis of the unwashed slack
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with that of the coal above given, that the amount of sulphur and ash are both very much higher in the unwashed

slack than in the coal, while the volatile matter is somewhat 1o i
: : : wer. By washing, th i
equal in purity and contents the unwashed coal: : f the sincic s made o very neatly

SLACK.
Constitntents.
Unwashed | Washed Coke.
coal. coal,

Percent. | Percent. | Per cent.

Fixed carbon.....oe. covvenvnennnnnn. 56, 57 54. 88 88, 240
Volatile matter..oosenrvenincnnnn oun. 31. 68 38,13 1.384
PV D D 1].08_ 6.98 9.414
Solphur.....ccoiiipeciiiiiaanan... 1.20 0. 68 0. 962

Southwesterly from the Pennsylvania railroad, on the Youghiogheny and Monongahela rivers, several
banks of ovens have been erectgd to utilize the slack from various mines, This slack, however, contains, when
unwashed, fragments of slate, which interfere with the reputation and the use of coke made fromit. At Cat’s T, on

’ ?;he Bgolliongahela, near the Virginia state line, where ovens and washers have been erected, an analysis of the coal
is as follows: .

L 1,040
Volatile matter.. ... cooooi et v --------------- 32,815
FARL CATDON -« oo eeevs oo ooe omeeee oo o 60.214
L T R I YT
O R e e e e e 4,655

The slates of this coal are somewhat thicker than in the Connellsville basin, and the coke is not apt to find a
ready market, owing to the injury caused by projecting bits of slack.
) We give below a statement showing the manufacture of coke in these two counties outside of the Connellsville
region:

. ] = o T——

No. of ; OVENS, CUAL. COKE,

Trougha, “ﬁz”l‘}_" Capital. | N“mlbm'é"f Wages paid. : —' :
ments | Number | Number [ 6MP.Oyes. T Ly Tons pro-
B | “puilt, building. 'ons nsed. : Vulue. dneed, Value.
Greensburgh vooevvveecrennn... 1 $3,125 | © 10 e 4 $1,653 7550 $3, 410 4,154 $6, 231
JSTS S DR [} ] 297, 600 390 50 133 48,200 215,055 ' 71, 409 116, 590 271,693
TotAleeeenneerrmnnennns 7 300,125 | 409 50 137 49,952 222, 605 74, 819 i 120, 744 277,924
I

The most important coling district in western Pennsylvania, next to the Connellsville, is the Allegheny
Mountain, which district includes that part of Blair and Cambria counties that lie in the first bituminous basin
along the sides and near the summit of the Allegheny mountains. This basin extends both north and south of
these counties, but the coke made from its coal in the census year was all made in the counties named.

The coalin the different sub-basins of this district differs widely in its coking qualities. - In the eastern portion of
the region, on the eastern slope of the mountains, near the summit, it cokes readily in the bee-hive oven, forming a
hard, silvery coke, but little, if any, inferior to the Connellsville; but west of the summit, on the slope, bee-hive
ovens are also used, and the coke, which is from a different bed of coal, is not as good as that at Bennington and
other localities in Blair county. Still west of this a few miles, at East Conemaugh, pits were used and a good
coke made, while a short distance farther west the coal is so dry-burning that the Belgian oven is employed.
This distance, say, from Altoona to Johnstown, less than 40 miles, thus becomes one of the most interesting coking
districts in the country. The coal varies from a true coking coal, making in the bee-hive oven an admirable blast-
furnace coke, to a dry-burning coal that cannot be coked to advantage in the bee-hive oven, requiring the heat of
the Belgian to coke it properly. In this same district could be studied in the census year the three typical
methods of coking: in pits, in bee-hive ovens, and in Belgian ovens. The experiments made for the Cambria Iron

Company by Mr. John Fulton, their mining engineer, in the use of different coals and methods of coking, as well
as those relating to the value of cokes, have been the most careful and thorough of any made in this country.
They have already been of great value, and must be of increasing importance.

The coal most extensively used for coke, as well as that making the best coke in the district, is bed “B” of

the geological survey. An analysis of this coal as it is mined at Bennington, in Blair county, where itis called the

Miller seam, and the coke from it, is as follows: (a) 7 oo coxe
. Per cent. Per cent.
Water. e cees ieeneececcnnnames e enecesaaeeissumes amesaeanaaasesensmssan nsansancusass nesn nunan 1.400  ......
VOlatile MBEEET v ee coee cmemee sann srmmmavecaes aancasasnsasrmrs smes oaen ammans sdmnss s atmaal soanas 27.225 _.....
FURCA CATDON o s s s e eeeeean snam e mmss besmsamamm cmmmed S oacante bmen mmmeeias mese s et saaeanaess 51. 843 87.58
A oo et e e emee eemmesammeesen emiseeeseeeeestisanceneoeeaamaes e eauos nns o stass une cans naey 6. 930 11.36
Sulphur ccociveunn .as S e et et ciiiesaneneesarennceeas 2.602 1,06

a From Report Second Pennsylvania Geological Swrvey, HH, page 16.
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This coal is semi-bituminous, and has a shining luster, contains considerable pyrites, and in the vicinity of
Bennington the bed is about 3% feet thick. All of the coke made in Blair county (bee-hive ovens being used) is
from this seam, and closely resembles the Connellsville, is sonorous, cellular, and tenacious, reasonably pure, and
has great calorific vigor.

On the western side of the summit of the Alleghenies, at Lilly’s station, in Cambria county, coal from bed
E, commonly known as the Upper I‘reeport bed, is coked. An average analysis of this coal at this point is as
follows: (a) :

: Per cent.
T2 1 U U pupup P 0.715
e R 8 (3D 4T 0 7 AR 22, 250
Fixed ¢arbOn .. ccvy tcmausicnnnecnenn e e me e M e mm e meee e smen e mn e mae e e e e e n e mmana e naan 70.518
Sulphur ccee oo e R, e 1,459
7 X OSSP AU B n iccstnvmesmnar cena pmmmwr e 5. 058

This coal has a bright, shining luster, is rather friable, and containg numerous thin partings of mineral charcoal
aud pyrites. Coke was made from this coal in open rieks until December, 1879, when some bee-hive ovens were
put in operation.

The Lilly’s Station mine is in the Wilmot sub-basin of the first bituminous basin. A short distance west an
anticlinal rises, which separates this sub-basin from the Johnstown sub-basin, where bed E is again used at the -
East Conemaugh ovens. This coal is reasonably pure, is low in ash but high in sulphur, and makes a dense coke.
It is'also low in volatile matter.

Though this coal was coked in open ricks during the census year, Belgian ovens are now (1882) being erected
to use it.

‘At Johnstown, bed E, or the Upper Freeport, the same bed as is coked at Lilly’s station and East Conemaugh,
is coked in Belgian ovens. An analysis of this coul by T. T, Morrell, chemist, is as follows:

- . Peor cent,

B e F D Y PP RPN e e i eeecimmeen e oanan 0. 160

Volatile M atter . o et e i i e cmaaacesiemanameactanaa cememoaamcanaaeanan o aaneaaeann 18. 630

TG BT 3 PPt 74, 950

) PPN 4. 860

B DT e e e e it et e cme e s e amaw s aaaeeascneene e saunasnans 1. 400

: T ) 103 T L O RN 0.011

Mr. John Fulton has prepared for this report the following statement as to the coals and cokes of this region:
The Allegheny section affords three types of coking coals: Connellsville, Allegheny-Bennington, and Portage.

Connellsville and Bennington types are coked in bee-hive ovens, and make excellent coke.

The dry coals approaching Johnstown basin would require to be coked in Belgian ovens, as they do not inherit
gufficient pitehy matter to fuse in the slow heat of a bee-hive oven. '

The following table exhibits the typical coals of the Allegheny region for coking:

E Comnellsville| Bennington | Portage (Up-

Constituents. (Pittsbul zh (Ml]ler, per Free-
] ; coal). bed B). |port, bed E).
i Per cent Per cent, Per cent.
Moisture. .. ..cooeeenaiomes vannen .. 1.260 1,400 |.eneoo... yonen
Volatile matter......ocooeonan... ! . 30.107 27.225 22,24
TFixed carbon ..ovvvnreavniniiinl! 59, 616 61. 843 ’ 68. 94
Ash.....oo... s e | . 8,233 6. 930 8.82
Sulphur. .uuceaaae s ; 0.784 2,602 |.oeiienianenn .

These three types of coking coals embrace the main supply of the eastern section of the Allegheny region.

The Connellsville (Pittsburgh bed) is 8 feet thick, with soft, easily-mined coal; Bennington (Miller bed B)
3 feet thick, affording also a soft coal, and the Lemon bed, or Upper Freeport (bed E), 4 feet thick, gives a very

. desirable coal for coking.

The detached Broad Top coalfleld in Huntingdon and Bedford counties affords coking coal which produces a
hard, bright, cellular coke, second only to Connellsville. The Kemble Coal and Iron Company coke for two blast-
fmmceb at Riddlesburg from the Kelly or “ E” bed in bee- hlve ovens. Robert Hare Powell, esq., is coking the
“A” or Fulton bed in Belgian ovens.

The Bast Broad Top Railroad and Coal and Iron Gompany coke a dry coal in Belgian ovens with indifferent
Sueeess,

The three types submitted, which embrace Broad Top and Olearﬁeld coals, can be coked to good advantage, and
the cokes take a first rank for metallurgical uses. Outside of these there are two extremes that will require speeial
treatment to produce a moderate quality of coke: the very dry coals of the east, holding from 16 to 18 per cent. of
hydrogenous matter, and the very fat coals of the west, holding from 30 to 50 per cent. of volatile matter. The first
requires to be charged into a hot oven to fix its small percentage of fusing matter ; the latter requires to be coked
slowly under pressure to repress an excessive cell development.

11 Report of the Pennsylvania Geological Survey, IIH, page 33 (McCreath).
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The following table exhibits the physical character of the cokes of the Allegheny border, taking the
Connellsville as a standard : ) ‘

GRAMS POUNDS \l r‘é% El'%
IN OXE CUBIC IN ONI CUBIC | PERCENTAGE, o8 |SE | & CHEMICAL ANALYSIS,
INCH. FOOT. HE (08 S B
a8 |los £
En 22 = &
o B gs | 8 "
Localities, 23 E B %5 'Eé 5 . £ Remarks.
CR - v =3 k] ]
LR , 2 El
Dry. | Wet. | Dry. | Wet. | Coke, ' Cella. %'i Ho% b 2 E” g g 5 g g
EzfZ2a.| & | &8 | 4 g E | B |
SLEmey 8 | 2 ks B k] : 2 &
EESEEE| E | B | 2| E |2 |4 58] § | 2
o H S | H @ E E= 4 | @ [N [ *
. Pr.et.| Pr.ot.| Pr.ct.| Poet.| Pr.ct, | Pr.et.
Sta'ul(‘liar(_lncoko, Cou- | 12,46 | 20.25 | 47.47 | 77.15 | 61,53 | 88.47 284 | 114 1 8.5 1.500 || 87.46 | 0.400 | 11,32 | 0.68 | 0,020 [ 0.011
nellgville,

No.1 big vein, Salis- | 12,08 | 23.33 | 40.52 | 80,01 | 50. 07 | 44.93 162 1] 1 138.251.501( 980.31|0.420 | 0.45 { 0.82 | 0.010 {oruu._.. Almost equal to
bury, ) . Connellsville.
No. 2, over Lig vein.| 12,73 | 22,04 | 48,50 | 87,39 | 55.40 | 44.51 171 LY 1 | 8.00]1.645 ) 84.42 | 0.030 | 12,02 | 1.63 | 0,100 {vomv.__. Little high in aunl

phur and phos.
phorus,
No‘ 8, underbig vein.; 12,05 | 22.78 | 45,02 | 86,05 | 52.49 | 47,51 127 51 1 1800 1.044 1j 86,27 | 0,010 | 11.08 ; 202 | 0.020 |........ Lit}le'lligh in snl-
] phur,
No. 4, under big vein.| 18,71 | 92,85 | 85.15 | 85.15 | 60.88 | 30.12 167 67 1 }12751.546 )} 91.50 | 0,150 | 7.08 | 1.16 | 0.020 {........ Very good coke.
Blair Coal and Xron | 38,19 | 20.80 | 60.25 | 78,925 | 63.41 | 86,59 {|eneeeusens.. 1 §8.30 ..., 87.58 |.unvens 131,86 | 1,08 feuueeno e o,
Ca., Dennington.
Kemble Cdaland Iron | 11.76 | 20.18 | 44.81 | 76,88 | 58.27 | 41.73 || 240 26 1 (820 .eecn.. 89,28 |....... 0.66 | 106 |oeneeiilemnnnans TWashed coal.
Co., Broad Top, s
Clearfield Coal Co., | 14.70 | 10.86 | 56.85 | 76,00 | 74.43 | 25,57 || 318 | 126 1 |3.00 | 1.560 || 80.87 | 0.005 | 841 [reeevsfovmnn.nn 0.667 | T Morrell, chem.
Clenrfield. ist.
Mgulsim coke, Clear- | 14,00 | 10.87 | 53,71 | 72,80 | 72,23 | 27.577 || 180 701 13 (3,00 1.186 | B4.80 | 0.520 | 13.74 ; 141 | 0.022 |........ Do.
eld.
Hon. Hy. Rawle,But- | 18,35 | 21.11 | 50.66 | 80.46 | 58.63 | 41,82 || 286 | 107 1 |3.30]1.300 (9204 |...... T18 | 0,78 [euusnnnifenmenann Do,
ler county. :

From the above table it will be seen that the Allegheny coal region affords a wide area for coke-making, and
it is remarlkable that, so far as disclosed in the practice hitherto, economy of preduction and good quality of coke
are closely allied. It also affords a wide field for the application of ovens adapted to the peculiar wants of each
family of coking coals. "

It may be urged that the Connellsville and Allegheny Mountain belts may become exhausted. To this it may
be shown that the law of similarity of composition of coals in each basin would afford a large additional supply of
coking coal. The lower productive coal-measures in the Connellsville basin must produce at least twice as much
coking coal as the great upper bed, and the belt of coals between thé Johnstown sub-basin and the Connellsville
basin should also afford a very extensive supply of coking coals. It would appear, therefore, that the present
demands the utilization of the best coking coals with the utmost economy in the production of coke. .

Though no coke was made in Somerset county in the census year, I am informed that there are 30 bee-hive
ovens at Ursina, built about 1868 or 1870, but as the coal failed to make a marketable coke these ovens were
abandoned, and have not been in operation for some years. The company has recently been reorganized, and
the ovens will be repaired and put in operation. Coking is also now being done at other places in this county.

The Appalachian coal-field, at its northern extremity, breaks into -a number of small detached coal-basins.
From the coal of one of these, the Blossburg, in Tioga county, 33,672 tons of coke were made in the census year,
all from washed slack, 53,777 tons being consumed. Slack both from the Bloss bed (Upper Kittanning) and the
Seymour bed, whieh lies some 150 feet above, is used, but the Seymour-bed slack furnishes much the larger
proportion. This bed is from 3 to 3% feet thick. The coal is semi-bituminous, bright and shining, and is very
tender, carrying numerous thin partings of iron pyrites and a large amount of mineral charcoal. An average
specimen of the coal from this bed, as analyzed by A. 8. McCreath, gave the following result:

Per cent.
1 o AU PR e e e mraas s mmete sy amena e ssecie acusennonsann <. 1,180
B T R Y 12 N 21, 536
T T T Gy wewe 71,574
‘Sulphur ...oooinnaaa... RGP (15114
F ) NP e bameasean b temea eeiee st ameean ecma aias cmenammmes smes meae moiamana cansbeeaan 4, 753

I have no analysis of the slack, washed or unwashed, but an analysis of the washed coke is given in report
MM of the Pennsylvania Geological Survey, page 110, as follows: ;

I’ercent;

B 1) PR SO AR AP SRR | N & £
Volatile matter...... A U N eem mem e caama e amme mmme e nee e aamany mema s anan 0.722
Fixed carbon cou. ceecmcmeescoras vedccmenncnasan mmmd e maemeua e annaaan aaaan e emn e e ammaar amann 84, 760
e 011 g T L
13.345

0 R RN g ..

L}
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The screenings are thoroughly washed and coked in bee-hive ovens, the yield being about 62 per cent. of the
washed slack. The ovens are burned from 48 to 72 hours, and the coke is watered in the oven. When properly
burned, it is an open, porous, cellular, ringing, and strongly coherent coke, and its physical structure is very good.
From its location the manufacture of coke at this point is commercially of considerable importance, a large portion
of New York state being supplied with this fuel. Two ovens were erected at McIntyre, in Lycoming county, during
the census year, and experiments looking to the utilization of this so-called MeIntyre coal were made. ‘

But little coke is made from the coal of the Pittshurgh bed at or near Pittsburgh. There are two reasons for
this. In the first place the coal does not make as good a coke for smelting iron as that from the same bed at
Connellsville, which is only some 60 miles distant. While the coke is as pure, indeed somewhat purer, the coal
contains so much volatile matter that the coke is generally too porous for blast-furnace purposes when the lump or
run of the mineis used. In addition to this, the coal at Pittsburgh is more valuable for other purposes than for coke,
and by using an oven adapted to coking this coal, good coke could be made, but under present circumstances it
would not pay.

Notwithstanding these facts, Allegheny county ranked fourth in order of production among the counties of
Pennsylvania in the census year. It also made more coke than any of the states except Pennsylvania, Ohio, and
West Virginia, its production being only 35 tons less than that of the latter state. There were produced in this
county 95,685 tons of coke from 166,700 tons of coal, all but 10,618 tons of which were slack. Most of the slack was
washed. It will benoted that while the larger number of ovens were bee-hive, 140 were Belgian, nearly half of those
in the United States. Considerable success has been reached in coking Pittsburgh slack in this oven, and it is a
curious fact that in western Pennsylvania, where the bee-hive oven is used so extensively, and, indeed, where it is
the Dbest oven for most of the coal now coked, the Belgian oven has also been used the most successfnlly, these
Pittsburgh ovens and those at Johnstown showing the best results of any flue ovens in this country. It is also
worthy of note that the coke is watered inside the Belgian ovens at Pittsburgh. Probably this practice obtaing
nowhere else. ‘

A noticeable feature of the manufacture of coke in Pittsburgh and vicinity is that it is chiefly to utilize what
would otherwise be a waste product. Slack is used in other sections, but nowhere to the extent that it is used at
Pittsburgh. In what is sometimes called the Pittsburgh district, which includes Allegheny county and those
vortions of Fayette and Westmoreland counties outside of the Connellsville region, in which 216,429 tons of coke
were made in the census year from 389,505 tons of coal used, only about 25,000 tons, or 6 per cent, of the whole
amount, was lump coal or run of the mine, and more than half of this was used, as has already been explained, in
bee-hive ovens for the purpose of manufacturing gas, the coke being a by-produet, so that of the entire amount of
coal used in this Pittsburgh district directly for the manufacture of coke about 2% per cent. only was lump coal.

The following table gives the chief statigtical items concerning the make of coke in Allegheny county in the
CeNsus year:

’ No. of - OvENs COAL. GOKE,
County. estab. ital. Number of .
¥ Iégglt_s Capital. Number | Number || eBIO¥éS. ‘Wages paid. Tons
. built. building, Tons used, Value, produced. Value.
Allegheny ...coveemencnennn... 17 $325, 150 476 20 171 $50, 485 166, 700 $119, 718 95, 085 $235, 016

Outside of the districts already mentioned the mapufacture of coke in the state of Penngylvania was of
comparatively small importance, although the total make of these counties is much greater than the entire malke
of a number of the states. The coke, however, is either produced for the purpose of utilizing sereenings, which
would ctherwise be wasted, or to supply some local blast-furnace with fuel.

In the Allegheny River region, which may be regarded as including the ovens in the valleys of the Allegheny
and Redbank rivers above Pittsburgh, coke was made in Armstrong, Butler, and Clarion counties in the census
. year. But 7,000 tons were made in Armstrong county, all in pits or mounds. This coke was made from Upper
- Freeport coal, Mr. MeCreatl’s analysis of a fair average specimen being as follows:

T et e e Pel1 c’?%t)t
Volatile matter ... ..o o e 35:520
Fixed earhom oo eue . e e e e e e et e 4 taeeeo e aa—na. 65, 648
BUIPIUT «oeoee e e e e e e e e 0.835
AR e el 6,630
Yield 0f 0081 11 €0KE oot eee e e e e e e e e 03. 0100
Phosphorus i1 e0al.... oot i i e e e e e 0. 0684
Phosphoras 1 €0Ke -t e e e e e e e e ea———an 0.1085

The coking is badly done in open-air ricks, requiring from 8 to 10 days in the operation, according to the state
of the .\veavther.‘ The coke is very tender, and is an inferior fuel; erushing and washing the coal hefore coking
would improve it. Tt is used in a local blast-furnace. - Another works was in course of construetion. (a)

@ At this works, which is now (1882) in operation, the coal is washed, and a very good blast-furnace fuel is made.
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In Butler county coke (400 tons) was mnade at one small works for the purpose of utilizing slack from the miue,
In Clarion county there are two coke works, but one of which was in operation in the census year. The idle
works, when in operation, supply coke to a blast-furnace which was idle during the entire year. The coke made
is from the Upper Freeport coal, the bed ranging from 2 feet 6 inches to 4 feet 8 inches, the coke showing the
following analysis:

4

T S 0.230
BB L T N OPUPPU B 1 ;)
B e d R T e aednasccaeaecanne. 88, 360
Bl D T v m et et it e e i e e e et e e cmea e seee aae e mm e e ean e e 1.076
A B L e i e e e e e e e e et —m e ———————— s 9,228

At the works which were in operation in this county coke was only made for the utilization of slack, the coal
in this case being the Lower Freeport, and the yield in coke being 67 per cent. The coal is from 5% to 64 feet thick.
The slack is mixed with considerable slate and fire-clay, necessitating careful washing, which is done by a Stutz
wagher. The following analyses show the effect of washing on the coal and coke:

. Unwashed slack. Washed slack,

Per cent, Per cent.
L 11 R 1.260 1. 300
Volatile matter ............ e et amcaanaeaas e e e e ansemmme e e aen——nn 35,130 35, 825
FIXEd CALDOML Lo veet o iime it vetee eree mmmmcs secms me e mman an i m e meaa e ammmm e aemen 51, 397 54,223
0 1.988 1,312
7 X N 10,9225 7. 340

: COKE FROM WASHED SLACK

1 1 ORI ¢ A 1
Volatile Ibter. .o n o et e i e e e e e cmetaenecacnanaaun——. 0. 623
0T 5 T PN 85,777
Sulphul .................................................................................... e emeaons 2,107
Ash coooool... . e e mmee mame e es wusanee temanc cmemmn mmeacesmenenammone cmenaeusrsnoesnns 11,463

The cost of washmg is 'Lbout 12 cents a ton, but on a large scale it would be somewhat less. The coke is
bright, silvery, of rather an open structure, with small masses of glate included. ‘

In Washington county 1,200 tons of coke were made in the census year; but like most of the other coke made
on the Pan-Handle railroad near Pittsburgh, it was ounly made to utilize a portion of the slack at the mine, as at
times it is more profitable to sell the slack.

In Beaver county there was one small works, malking altogethier but 506 tons of coke from slack produced at
a small mine. The coal used is from the Kittanning bed. This bed is in two benches, the upper a hard, dull, open-
burning coal, with some pyrites, and the lower a bright, oily, soft coking coal. Much of the lower part comes
out as slack and nut coal, and is coked. The coke is firm and porous, has a bright silvery luster, and is used in
the steel cutlery and other works at Beaver Falls, The analysis of this coal and coke is as follows :

Conl. Coke.

Per cent, : Per cent.

Water- coweeooae et deeeautaesme nuanauay aere et nean e deeene tmcmareamanmscanran . 2,400 0.010
VOlAtile DI bEOT e uamas vm e cee i e o ie i et oo ieeae meee msaanm e mmnn b ammaae 32, 110 0,633
0 T (¢ T U RSP i+ 9 3 1 84, 727
T3 R 0.791 1.994
7. ) haen s mme s e wkanmes eubesanaatan suunan e 4, 080 12, 636

It is evident that the coalis a picked specimen, and that the slack from which the coke was made contained a
larger proportion of slate than coal.

- In Lawrence county 3,941 tons of coke were made in the census year, washed slack from ‘the mines in the
vwmmy of New Castle bemg used. These works had been idle for some years, but owing to the increased demand
for coke that sprung up in the census year the works were repaired and run. There are also some coke-ovens
convected with the Wampum furnace, but these were idle the entire year. ‘When running, they malke coke from
the Darlington or Upper Kittanning coal. The coke is mixed with Connellsville and is used in the furnace.

THE COKE INDUSTRY IN WEST VIRGINIA.

Coke to the amount of 95,720 tons was made in four counties of West Virginia in the census year. The
following table, condensed from Table I of this report, gives the chief statistical items concerning its manufacture :

OVENS, COAL. COKE.
Not'a%f' Numberot
: m s
Counties. S | Capital. employée, | Wages paid.
’ N ¥ ' Tons
ments. I‘Sﬁ‘fr aﬁﬁ}_’;& Tons used. Value. produced. Value.
Fayetho ceeuiiriccnenanaaicnaans 6 $239,000 238 134 95 $27, 612 88,769 $84, 444 57,043 $127, 588
MArION cevnar comnrr mramns cnanns 1 14,000 i 2 P & 2, 000 4,200 2,100 2, 800 4,000
L)1 T J R P 1 3, 000 3 1 2 480 2,180 2, 000 1,200 3,000
Prosbon cccoeieececatsanrencnan 4 74, 000 130 § | 16 67 18, 850 53, 881 47, 400 33,777 82,000
DO e eereaesmeeemenses 12 830, 000 407 151 | 163 48, 942 148, 480 135, 044 95, 720 216, 588




40 MANUFACTURE OF COKE.
/ .

In order of production West Virginia ranked third among the states, producing 3.48 per cemnt. of the entire
make. In yield of coal in coke the returns contained in the table on page 11 show that Indiana coal surpassed’
- that of West Virginia; and, disregarding the Indiana manufacture as little more than experimental, West Virginia,
in this respect, stands first, closely followed by Pennsylvania. Indeed, the yield in coke of the coal of these two
states may be regarded as the same. «

The most important, as well as the best known, of the coking coal-fields of this state is the New River field, which
lies principally in Fayette and Raleigh counties, extending along the course of the New river (a) and its tributaries.
about 40 miles. Reports of recent investigations include the Flat Top coal-field in the New River district, which
would extend this district to Mercer county, and make its total length 80 miles. The relations of these fields to
the New river and the Chesapeake and Ohio railway and the Norfolk and Western railroad will be seen by an
inspection of the accompanying map, prepared specially for this report, by Major Jed. Hotchkiss.

Along the sides of the escarpment of these mountains, fronting on the cafion of New river and its many
tributaries, the outcroppings of several veins of bituminous and semi-bituminous coal are exposed, varying in
thickness from a few inches to over seven feet, (b) five of them being workable, containing 3 feet of coal and
upward. The coking property of these coals, in view of their relations to extensive deposits of iron ore, makes
them very valuable, the coke made from them being an admirable blast-furnace fuel, second to none in the country.
It “stands up” well in the furnace, has a high percentage of carbon and low percentage of ash, sulphur, and
phosphorus, and in the practical test of furnace work has shown results that have not been surpassed by any other
coke in the country. At the Longdale furnace, with 72-hour coke and an ore with 50 per cent, metallic iron, 5
per cent, silica, and of an aluminous nature, a ton of pig-iron has been made with a ton of coke, and this not for a day
at a time, but for some weeks in succession.. The average consumption for the entire blast would be in excess of
this. As a result of this excellent character, coke is rapidly coming into use in the iron furnaces of Virginia and the
Ohio valley, and the number of ovens has largely increased since the census year. (¢)

The bee-hive oven was the only form of oven used in thisregion in the census year, but ovens on the Coppée
system are being constructed in Virginia to coke the New River coal. The charge of coal to each oven is three tons ;
the time of coking is 48 hours, except on Fridays and Satmdays, when the charge is increased and the coking
continued for 72 hours. The coal yields about 64 per cent. of coke. This is to be understood as the average, not
the uniform yield. The yield at Sewell in 1879 was 65§ per cent.; at Quinnimont, for five months, 66.7 per cent. The
chief pointsin New River region at which colte was manufactured during the census year, following the line of the
Ohesapeake and Ohio railway, are Quinnimont, Fire Creek, Sewell (Longdale Iron Company), Nuttallburg, and
Hawlk’s Nest. Below we give analyses of the coals of this region, and the furnace cokes made from them :

QUINNIMONT COAL. FIRE CREEK COAL. NUTTALLBURG COAL.
Hawk's
Constituents. L(:}n%ilgle N:fﬁ Axéziéﬁnd
No. 2,1 3, 0 : coal.|
No.1» [No, 2 lump ﬁgckf No. Lt No. 2. No. 1§ No. a.t

: Per cenit. | Percent. | Percent. Per cent, | Per cent, Per cent, Per-cent. | Per cent. Per cent. | Per cent.
Fixod carhon.cenevevmriimerainenonsmnn on 75. 89 . 79.26 708, 40 75. 02 75,409 72.32 €9, 00 70, 67 75.37 63, 10

Volatile matter......ccoeeenonnnn N 18.18 18. 85 17,57 22,84 22, 425 21.88 29. 59 25. 36 21, 83 32,61

- ) PN 4.68 111 192 1.47 0. 805 5,27 1.07 2,10 1,87 2.15

SUIPHUT, ¢ et e eierr e ce e e e ans 0.30 0,23 0.28 0. 56 0. 536 0.27 0.78 0.57 0,.26 0.74
B 0. 94 0.76 0. 83 0.61 0.785 1.03 0.34 1,35 0.93 1.40

PhOSPhOITUB. cevunsamae cummnravaunsssonnanenscsmesnaacfonensrsoransfoicasernsraallecanonsnannsfoecriscecncallonsencasnnes|lsmmameacanns (IR 11 3 U DR

Ol e e v e nammeearmnneaeenernnnnen 160, 00 100. 01 100. 00 100. 00 100. 000 100. 27 100,78 1060.12 100, 26 100, 00

* Analyst: J. B, Britton. t Analyst: Professor Egleston.  {Amalyst: Dr. Ricketts.  § Amalyst; C. B. Dwight. . |[lAnalyst: J.'W. Mallet.

As the Flat Top coal is now (1882) included in the ‘New River region, and is rapidly assuming importance as a
coking coal, we give the following analysis by A. 8. McCreath :

Per cent,
B o Meeeseaseaesameoan ane S eee. 0,932
Volatile mMatter..can vt i e iiies e aciec e e mes emmSmean o roas maran ceemas e ranans - 20,738
TXO OBIDOD « e v aee e cce e mme cemcceeec s emacs carmns ammensaamas e e e e eemceiseaee semanc eeaeas  73.728
B Dt - e cae i e e e beee e meee n e et emaa emmmes mman ek nwea e mn aimamama—e qmommn rcanaeanas s 0.618
Asgh...... U 3.984
Laboratory CoKe - - uoeer o e i ireeme e e e e e e emmee e 78. 3300
Phosphorus. ... ano.. e e e e e et Mmoo e s ate e mmee amme enie meseeas ames aneeennn e 0. 0013

a The upper part of the Kanawha is called the New river,

b Pour feet is the generally-stated maximum thickness of any of these seams, but a Jetter from Major Hotchkiss puts it at 12 feet.
This probably refers to the Flat Top region, and nct to that section where cole was produced in the census year. In Professor McCreath’s
section of this coal at Pocahontas, published in Mineral Wealth of Virginia, 4 feet 8 inches of the 11 feet 8 inches is described as “coal
with irregular thin slate streaks”. With such a coal, if it is includled, an analysis showing but 3.984 per cent. of ash is remarkable.

6 Mr., Jed. Hotehkiss, in the October (1882) number of his journal, The Firginias, published at Staunton, Virginia, gives the number
of coke ovens in operation on the line of the Chesapeake and Ohio railway as 731, very nearly double the entire number of ovens in the
state in 1879-'80, and more than three times the number in the New River region at that date.
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The following are analyses of industrial coke made from New River coals:

QUINNIMONT, FIRE CREEK.

Constituents, Longdale.| Nnbtall-
No.1* | No.2t | No. L+ No.2. BETE) Tburgy
Percent, | Percent, | Percent. | Percent. | Percent. | Percent.
Volatile matter cooeeeiveinanmmeiifeavemeccn]ieamaenei i el 0,492 |vveeninnnr Jovacerannnnn
Carbon, ... . 03, 85 93,11 92,180 91. 940 93,00 82,22
Ash....... 5.85 5,04 6. 680 6. 028 6,73 T7.53
Sulphur...... 0.30 0.82 0.018 0. 538 0.27 0.92
1T 41151715 1 -3 i 0.110 0.102 |iverennennns
B0} 71 O 100. 00 09,87 99, 588 100, 00 100. 00 100, 67

* Analyst: J. B. Brition. t Analyst: Professor Egleston. | Analyst: C.E, Dwight.

The relation between the ash in the coals and cokes of which analyses are given will not fail to be noted. In
but two of these analyses (Quinnimont No, 1. and Longdale) is the per cent. of ash in the coal and coke near what
it should be theoretically. In all of the others the ash in the coke is much in excess of that which should be
found in cokes made from coals of which the analyses are given. The ash in these cokes, however, is very low,
but the cokes could not have been made from coal containing no more ash than the analyses show.

There are now (December, 1882) 200 coke ovens in the Flat Top region in process of construction. The coal-beds
are reached at railway level, so that no inclines are needed. Of the large vein opened at Pocshontas Major
Hotchkiss writes :

I have been into it over half a mile, and have bad it fully proved for miles to the northeast, along the Bluestone slope of Tlat
Top. The New River coal-beds begin to thicken as soon as you cross New river from the Chesapeake and Ohio railway, and, from what
we now know, attain their greatest thiclkness in the Flat Top region. Ne coal was coked from this partienlar bed during the census year.

The only other county in which coke fvas made to any considerable amount in the census year was Preston, all
in bee-hive ovens, and most, if not all of it, for use in the local blast-furnaces, generally by the owners or lessees
of the furnaces. Professor Maury, in The Resources of West Virginia, describes the Preston County coal-basin as
bounded on the east by the Briery mountains, on the west by Laurel ridge, and is the southerly continuation of
the Ligonier valley of the Pennsylvania survey, At the Irondale furnace a seam 4 feet thick is worked, giving a
coke, which is used in the furnace, with the following analysis:

Per cent,
FIXBA CATDON L o ettt i e it caee ciee ce e e e aemaseeransaeia s aenaae aamna. 89. 30
Volatile matter...-. ..oco.iiaais iaanns eameeearenAteeamatetabae aenenananetsaaoraaenns bevmnnaasaes-anesamen 0.54
Moigture, .ouceeanne . & eee me e e ee e e ieeaas mean e themme e eeenanesasen 0,16
LS 105 2 G g | A {1}
AL 1n et e i et it iia e e et b eas semeamaman amne m e caeamemas e smmmna e nmaes caeanr 9,30

The coke made in Marion and Ohio counties is commercnlly of but little importance, that of the former county
being only made to utilize the waste coal from a gas-coal mine. The ovens were operated but seven months, and
during that time sometimes 5 and at other times 10 of the 36 ovens were operated, and at no one time were more
than 15 ovens burning. The Ohio County ovens were run to supply a glass-works with coke, Wheeling coal being

used.
THE COKE INDUSTRY IN VIRGINIA.

During the census year no coke was made in Virginia. A number of attempts have been made to coke the
coal from the mines near Richmond, and some coke was made in this vicinity during the recent war for cupola use,
but it was very poor gtuff, and could only be used under the exceptional circumstances then existing, At the present .
time Virginia coke cannot compete in quality with that from New river or from Connellsville; indeed there is little
or no coal in Virginia that has as yet been developed that can be adapted to the manufacture of coke. The
Lowmoor Iron Company, at Lowmoor, Virginia, were building ovens during- the census year, but made no coke. .
Their supplies of coal are to be drawn from the New river, in West Virginia. The Iron and Steel Works Company of
Virginia, limited, have since the census year begun the building of 80 Coppée ovens at Goshen Bridge, Virginia,
but in this case also the coal will be brought from the New River region of West Virginia.

THE COKE INDUSTRY IN OHIO.
Ohio held the second rank among the states in the production of coke in the census year, ploducmg 109,2
tons, or 3.98 per cent. of the entire amount. The following ta,ble, condensecl from Table I of this report, gives the
chief statisticalitems concerning its manufacture:

No. of OVENS. ! COAL. COKE.
Number of ! -
Counties. catal- Capital, lovés, | Woagespaid. | Tons
ni;zlt-s . Nll)llll!ilﬁel‘ 1§11111t3111’18gr omployés ‘ | Tonsused. Value, produced. Value,
ALDEDS vermemnnraennnaaneanss 1 $2, 000 7 $a75 | 1,130 $960 565 $2,007
ColmDIANR. <o viveeasnnneadnens 2 67, 500 27 11,965 | 87, 046 101, 469 30, 424 125,852
Hamilton..... 3 14, 000 18 4,012 | 14,029 16,471 9, 806 42,887
Jeffepson .. 6 01,512 99 | 834,645 167, 189 104, 553 57, 68 156, 902
Malioning 9 2, 000 8 480 1,861 1,770 1,017 3,808
TUBCATAWAS «evnesvirene e aens s 1 7, 000 4 500 ! 1, 600 3, 200 800 3,200
U7 S 15 144, 012 153 51,977 | 103, 848 208,432 | 109, 206 | 384, 540
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While much of the coal of this state is excellent for many purposes, there is but little as well adapted to the
manufacture of coke as some of the coals of Pennsylvania, West Virginia, and Alabama, though most of the seams
.of coking coal are geologieally tlie same as those of the former. They appear, however, at their best as they approach
the mountains. Much of the coal used in Ohio gives a coke that is soft and brittle, and often high in sulphur
and ash, This is not true of all the cokes, however, some being remarkably pure. The yield in coke is not as great
as that of the coal of the same seams in the statés mentioned above, being on an average only 58.64 per cent., one
of the lowest yields in the country, Tennessee and Illinois only shewing a lower yield.

The chief localities in which coke was made in Ohio in the census year were Columbiana and Jefferson counties,
which produced 97,108 tons of the 109,296 tons made in the state, or about 89 per cent. Most, if not all, of this
was consumed in the blast-furnaces located at or near the ovens, the Columbiana coke being used at the Leetonia
furnaces and the Jefferson County coke at the Stenbenville furnaces,

Of the coal from which the Columbiana County coke is made Professor Newberry says: ¢ It is remarkably pure,
and makes a coke of superior quality.”(a) A portion of the coke reported as made in Columbiana county was made
in Mahoning county, the Cherry Valley iron works, which are situated in the former, having ovens in the latter and
finding it impossible to separate the product of the two. Mr.J.C. Ohalnbeﬂam, of this works, writes me regarding
their coal and coke as follows:

We have a mine and coke ovens on the Mahoning county side, another mine and coke ovens on the Columbiana county side, and amile
and a half south, at Leetonia, we have still another mineand coke ovens. All threeof these minesare working the same seam of coal; this
is positive, and there is no material differencein the coke; if anything the middle mine produces coal a little freer from sulphur. It is
from this mine that the * Washingtonville coke” received its name. Wae call all our coke by that name. The coal is, according to
Professor Newberry’s classification, ¢ No, 4,” but further and later examinations will place it one if not two veins higher in the series.
"The greatest thickness of the seam is 3 feet, the average is 30 inches, of which from 4 to 6 inches of the top of the seam we do not coke,
but use in the furnace in its raw state, This upper G inches is very hard and a little slaty. The bottom 2 feet we coke, using slack and
lump coal or slack only, just as circumstances require. Generally we run the coal over a 2-inch screen and sell or use the lump coal
at the furnace or rolling-mill, coking only the screenings. The coal is remarkably pure, is free from sulphur, and has a very low per
¢ent. of ash.

The following is an analysis of No. 4 seam coal, Leetonia, Ohio, thickness 2 feet 6 inches:

Por cont.
T T LR AP 2.56
Yolatile combustible miatter. .o oo oo i i riimes meaaneaaan e wmet smbman et ares i amacanns 20,60
Fixed GarDOmN cavs coen e e e e e pree s e e wemmnmamo e aa e e enee eeeraemaneaan 56. 04
BB et e e i it i ee et e imemas e e e ieea e ne amia e e 1.80
S T1E8 11103 § U e m4 emaame emaeaaeaen aman sanemanc—nn e ceeeennaeac. 0.53
£33 LLTey i TR0 174 g 1.213

Coke compact; ash white.

Two analyses of oven coke made at Lectonia are as follows: .
Per cent.  Per cent, )

L0 T P PP YRR 93.75 95, 50
A L et e e e et et s o e mae s aema e e e e cmemaneaen s 5.38 3.30
S 41 €5 U P 0,87 1.20
8 U - | LR 3.02

Mr. Chamberlain writes me that the analysis of 1.20 of sulphur is the only one he has ever seen of this coke that
showed over 1 per cent. This coke is not so compact as that at Connellsville, and will not stand transportation so
well, but it is used in the Leetonia furnace, and is regarded as better than Connellsville for the native ores. Itisalso
claimed that it will carry as mueh burden by weight as Connellsville coke. :

This coal, when colked in bee-hive ovens, yields from 55 to 58 per cent. in coke, and is mined, paying for slack
and ‘ top’ coal at 69 cents per ton of 2,100 pounds. The miners keep the top coal separate.

An analysis of picked samples of the coal used for coking at Steubenville, Jefferson county, shows a very
pure coal, containing less than 2 per cent of ash. As this coal is somewhat slaty, the samples from which the
analysis was made must have been a very good selection. Mr. William H. Wallace, president of the Jefferson
iron works at Steubenville, which was the largest producer of coke in Ohio in the census year, writes regarding
Steubenville coke as follows: o

In reply to your inquiries in regard to Steubenville coke I would say: It is soft and brittle ;. it breaks very easily, and a large
propertion of it becomes fine and like dust, even in trapsporting it from the ovens to our blast-furnaces, a few hundred yards distant.
As compared with Connellsville coke, it is difficult to give more than an approximate statement. We have not used the Connellsville
colke alone, but usually in the proportion of one-half Connellsville and one-half Steubenville coke. We find that it not only increases
the output of the furnaces from 25 to 35 per cent. when used in this way, but the amount consumed per ton of pig-iron is less, being 85
to 90 bushelg; of Steubenville, and but 774 bushels when mixed half and half. The Connellsville coke does not improve the qug}lity of
the iron when mixed with the Steubenville coke, and our forge manager, a practical boiler of many years’ experience, has said that the.
iron is deteriorated in quality by the admixture. As we use a large proportion of good lump coal in making our coke, it costs us not far
from 4% cents per bushel, or $2 25 per ton, The Connellsville coke costs us from §1 25 to $1 75 per ton at the ovens; freight to Pittaburgh
$1 16§, and freight from Pittsburgh to Steubeuville $1; making it cost Lere from $3 413 to $3 913 per ton. If we conld get the

a Geology of Olio, vol. iii, page 124,
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Connellsville coke at $2 V5 per ton it would not pay us to make our own coke, as the superior quality of the Connellsville coke would
overcome the difference in the cost. Our coal contains considerable slate, to which is ascribed, by some, the brittle character of the
coke ; but it also contains a large amount of charcoal, and-it is believed that in crushing and washing the coal to remove the slate this
charcoal would be wasted. We use the bee-hive oven, and the views above expressed are the result of opinions formed from experience
with coke made in this way. What difference a diffarent process for its manufacture would make, and what improvement in guality
might result therefrom, we have no means of agcertaining at present.

The seams of coal at Steubenville are from 3 feet 9 inches to 5 feet thick. The following analyses by Wormley
are of shaft coal No. 6 and of coke made from the same in the Steubenville Furnace and Iron Company’s ovens:

Per cent.

Fixed CATDION .« e mes tecims et cen v soms smmmns cmmems csmm s ces saan amae snsmmre sanems menseamnmsannns sennns 00,90
Volatile combustible matter...co. oot i i e e e e s e ateaae . 30,90
A S ettt e et e e e e e e e i mme s e e taansimaees tasareanesbeas tenanarianan 1,80
LT 1) 85§ g P 0,98
T2 P g S 1.40
Specific gravity.cecesveceenvan f e e ammeemamemmuememne cemebeamniemme maen mase mann semnesannn. aanaas 1,308

Coke from this coal analyzed by Wuth as follows :

Per cent

FiRed COTDOI . oot ot iart i emma e e ioie i een iiameaaececs et aecenasncuassntiiasnes nrmann ananasoesasnnnse 30,03
7 0 < A 1=
L7 15 e et e e i anaae 0.27
5 I 3 | T et 0. 7

All of the ovens used at Steubenville are of the Dbee-hive pattern, and vary somewhat in their dimensions,
some being 11 feet in diameter by 5 feet high in the clear, and arched from the bottom, others 104 feet in
diameter with 36-inch spring of arch above wall, 53 feet high in the clear. In some cases, with a charge of 100
bushels of coal, 72-hour coke is made, and in others, with 75 bushels of coal to the charge, 48-hour coke.

But little coke was made in the great Hocking Valley coal-field during the census year, the single establishment
reported as in existence having been built during the year and operated from March only. While much of the coal
in this region is adapted to use in the Dlast-furnace raw, and therefore does notneed to be coked, other coals are well
adapted to the manufacture of coke. Dr. T. Sterry Hunt () thinks that coal No. 7 will yield & good coke, while
the lower four feet of the great Pittsburgh seam, so fully developed in Big Run, gives a coke of superior appearance.
Mr. E. C. Pechin, whose long experience in the manufucture of iron in the Connellsville region gives his views
special weight, says: (D)

In coal No. 7 the district possesses a coal for making an admirable eoke which will shortly play a most important part in the
metallurgical operations of the distriet.

Mr. Pechin, in the same article, refers to a peculiar product of one of the coals of this valley, which he ealls
t charred coal”, which has many of the properties and can be put to many of the uses to which coke is put. He
says: ,

I inspected the oven at XX furnace, which had been experimenting on various coals. The attompt at coking the small coal and slack
was not suceessfial, as the heat of the oven wasnot sufficient to agglutinate the slack; butin charging theslack several large pieces of the
00al had gone in with it and had been drawn unbroken, They had retained their original shape, and were extremely hard, resonant, and
lustrous. The use of this charred coal will prove of special importance in those districts where coal No, 7 is either not found or becomes
too impure for smelting purposes.

But little coke is reported as made in Mahoning county. A part of that reported in Columbiana county, however,
was made in that county, and all informatidn received is to the effect that some very good seams of exceedingly pure
coking coal exist there. At Washingtonville there fs one of the purest coals in the state, containing very little
sulphur and not more that 2 per cent. of ash. The vein is 23 feet thick, and some little coke was made from it at
this point. The coke made in Columbiana county was nearly, if not quite, all from the same sean. Formerly this
‘Washingtonville seam is reported to have been extensively coked, and to have furnished a fuel regarded as excellent
for blast-furnace purposes. One reagon probably why this coal has not been more extensively used is that
Mahoning county furnishes the well-known Brier Hill or Mahoning coal, called locally “block coal”, used largely
for iron-smelting. Though this coal has more bitumen and less carbon than well-known coking coals, it is non-
coking, and can be used raw in the furnace. :

It will also be noticed from the table on page 41 that some little coke was made in Tuscarawas county ;
but though this county contains some coal fairly well adapted to coking, and though many attempts have been
made to establish the manufacture of coke on a commercial scale within its limits, they have up to this time been
unsuccessful, the failures arising chiefly from, unskillfnl management and the necessity of thoreughly washiug the
coal to remove the ash and sulpbur, There is no doubt that some of the coals of Tuscarawas county, especlall'y
coal No. 5 and coal No. 6 of the geological survey, by proper washing will give good coke. That already mad(.a is
generally strong, adhesive, has a high heating power, and is capable of bearing & heavy burden; but its high
percentage of ash and sulphur preeludes its use unless thoroughly and cavefully washed, which has not yet been
done. '

@ Coal and Tron of Southern Ohio, T. Sterry Hunt, Salem, Massachusetts, 1874, page 78,
b Metallurgical Review, vol. i, page 107.
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The attempts to use the coal of Tuscarawas county at the Glasgdw-Port Washington furnaces resulted im
the loss of large amounts of capital invested in iron and coal land plant and operations by a company of Scotel:
capitalists. (a)

ATl of the coke in Hamilton county was made from the screenings of Pittsburgh and other coals gathered from-

the coal-boats and coal-yards. '

Some attempts have also been made to use the Vinton County coals, and others of the Hanging Rock region,
for the manufacture of coke, but with little success so far, though with proper methods and care a fair eoke can no-
doubt be produced. A block of Belgian ovens are standing at the Vinton furnace, but they have been idle for -
some years, and there was no coke made in the census year. ' ‘

THE COKE INDUSTRY IN TENNESSEE.

Coke to the amount of 91,675 tons was made in Tennessee in the census year at four works located in threo:
counties. The following statement, condensed from Table T, will give the chief statistical items concerning its.
wanufacture : - ‘

' No. of OVENS, COAL, . COKE,
Counties. efit:gf' Capital, - — lgg;llg;%gf Wages paid, - .
18, ambe wwmber i Cons
ments Tailt. building. Tons nged. Valae, produced. | Valuo,
i

GIUNdY crveveranciceca v rarne. 1 $125, 000 404 102 79 $24, 000 120, 000 $50, 200 60, 000 $120, 000
Marion.. cvveeereiocinnine. 2 56, 021 118 30 18 7,820 1| 19, 311 27, 837 11,075 42, 403+
ROATIO. e e voneanrmacannarsencnnen 1 19, 000 ‘ 67 20 l’ 17 7, 000 40, 000 40, 000 20, 000 50, 000

Total cuveerseiiinacennns 4 200, 621 589 152 } 114 38, 820 179,311 124,187 90,675 212, 403.

As a coke-producing state Tennessee holds the fourth rank, supplying 3.33 per cent. of the entire product. Tn
ne other state, however, was the average output so great as in Tennessee, the average for each of the four works.
being 22,919 tous, Pennsylvania, which was the next, averaging 22,280 tons. )

The coal-fields of Tennessee, which are a continuation of the great bituminous deposits of western:
Pennsylvania and West Virginia, are computed to cover an area of 5,100 square miles. These fields extend
through the state from northeast to southwest, are coextensive with the Cumberland table, about one-half the
area being in middle Tennessee and the other in eastern Tennessee, and form an irregular quadrilateral, 71 miles.
wide at the northern border and 50 at the southern. In the southern portion of the field, on the eastern side, is &
deep gorge, canoe-shaped, with sharp escarpments rising from 800 to 2,000 feet.above the valley, through which the:
Sequatchie river flows. The Sequatchie valley or trough thus formed is 160 miles long, the Tennessee part being'
60 and the Alabama 100 miles in length. It was in this valley, and that of its feeder, the Little Sequatchie, that
most of the coke produced in the census year was burned.

The most important as well as the best known of the coke-producing localities of Tennessee are the Sewanee:
mines, in Grandy county, in the Little Sequatchie coal-field, sometimes called the Tracy City mines. This coal-seam
is in the Upper Measures, is supposed to correspond to bed B of the Pennsylvania geolbgical sarvey, and is to the
_state of Tennessee what the Pittsburgh seam is to the state of Pennsylvania. It will average 4§ feet in thickness,.
its ]m:gest development being 10 feet 4 inches, its smallest 2 feet, and varies somewhat in its characterigtics and.
constituents in different localities. The Sewanee coal, as mined at Traey City, is semi-bituminous, conehoidal in
fracture, reasonably low in ash, and almost wanting in sulphur. The cohesion of this coke is slight, having the-
same tendency to disintegrate on exposure to the atmosphere that the Connellsville coke has. For this reason, and
from fthe fact that it is an excellent coking coal, it is move largely used for coke than it otherwise would be. The
coke is made in part from the slack, which contains, of course, a larger amount of slate than the coal, and accounts.

for the large percentage of ash in the coke as compared with the dash in the coal. Analyses of the Sewanee coal
and coke are as follows:

ANALYSIS OF THE SEWANEE (TENNESSEE) COAL.

Constituents. Ko, 1.x i No. 2.t t ‘ No. 8.1
Per eent. Per cent. Per-cent.
........................................................... L6
20.9 20,0 0.3
......................... .63.5 65, 5 8.0
.................................. 6.6 8.5 7.8
.............................. Trace. srnresee Trace,
* Analyst: H, T. Yaran, 1 Analyst: F. Zwicke. { Analyst: Robertson,

@ Report for 1882 of Mr. Andrew Roj', wmine ingpector of Qhio.
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ANALYSIS OF SEWANEE (TENNESSEE) COKE,

[Analyst, W. 8. Land.] . Per cent.
0 5 =0 B0 o O 83,364
PSPPI, I ¥ 1)
U P e o e e e it e te amaee e e e e e e ean 0. 142
DAt eIMUIICA . e e eee e et e it e et e e e e amaaet e v ——— s 1.0564

The coke made at Tracy City was all burned in bee-hive ovens, of which 404 were built at the close of the census
year and 102 were being built. The ovens at these works vary in size and shape, the old ones of the regular bee-hive
pattern being 10 feet in diameter and 4} feet high inside, while the latest built are 11 feet in diameter and 8 feet
" high. The larger ovens seem to work the best, making the most compact and the densest coke. Trom 100 to 120
bushels of coal are charged into each of these ovens, and the coke is burned 48 hours. The yield is about 58 per
ceut, At the Rattlesnake mines of this company the ovens are oval or egg-shaped, 93 by 14 feet and 54 feet high
inside; eighty bushels are charged. The labor at these mines and works is largely done by convicts, 306 convicts
and 300 free hands Leing employed at the close of 1830. v

In Marion county, which joins Grundy county, there were two coke works in the census year, the Etna and
the Southern States Coal and Iron Company. At the Etna works two veins, called the Kelly and the Oak Hill, are
worked, TFrom the Kelly mine a coke is made for foundery use exclusively, while from the Oak Hill coke for blast-
furnace use is made. The Kelly seam is frequently regarded as the equivalent of the Sewanee at Tracy City, and
J. B. Killebrew, the commissioner of mines of Tennessee, shares in this opinion. It is asserted, however, by the
Etna Coal Company, who wmine the Kelly coal, that in appearance and general characteristics these coals are as
different as two coals of the same formation can well be, and samples of both seem to bear out this claim. In
Professor Safford’s Geology of Tennessee (pages 369-382) the difference between the two measures can be readily -
distingnished. The impression as to the identity of these two coals probably arises from the fact that both lie in
the upper plateau of their respective regions. The Eftna Coal Company claim, however, that the ¢ Kelly”, the
4 QOak Hill”?, and the “Slate” veins do not appear at any other point in this region. At Tracy City only eight
veins are shown, while the Efna Coal Company claim eleven at their mines. A section at the Kelly mines shows
two conglomerates, while at the Sewance mines there is only one. ‘

About one-fourth of the produet of the mines is coked, all in bee-hive ovens. The coke from the Kelly seam is
sent all over the South, where it has an especially enviable reputation for foundery purposes, commanding at the
present time for this use 86 25 per ton on cars at the mines. This coal is not washed before coking, Below will
be found analyses of the Kelly coal and of the Kelly and the Oak Hill cokes: )

ANALYSIS OF KELLY COAL.

[Analyst, Professor Shale, New York.] Per cent.
275 ) R PR 4]
Volatile matter. oo ve o e e cr e e e bmmams e s ee e smm e can e 21.10
0 BT { T2 T U A L vemranaanne 74. 20
7 N O A (1]
VU ) ) R | A
ANALYSIS OF KELLY AND OAK HILYL COKES.
Constituents. Relly * Oak Hill,*
Per cont. Per cent.
Pixed carbon cecveecrieiiienaniinens 04, 56 83.05
ABD it e i) 4.83 16,95
Sulphur. .o ) (10 £ R PO

* Analyst: William Manthey.

The coke at these works is made in bee-hive ovens ranging from 9 feet in diameter and 5 feet high to 11 feet in
diameter- and G feet high, In the smaller ovens 80 bushels of coal are charged, and in the larger from 100 to 120
bushels. The Oak Hill (blast-furnace) coke is burned from 48 to 60 hours, and the Kelly (foundery) coke 72 hours.

The other works in Marion county is that of the Southern States Coal and Iron Company. The coal from
these mines resembles the Sewanee in structure, but contains alarge quantity of snlphur in balls and plates from’
the size of a pea to pieces 8 or 10 inches long and from 1 to 13 inches thick, TFor manufacture into coke it is
therefore all crushed and washed. The' ovens are of the usual bee-hive pattern, and are from 10 to 11 feet in
diameter and 6 feet high to the crown of the arch.

In Roane county, toward the eastern part of the coal-field, the Koane Iron Company makes colke for its blast-
furnaces from a seam of coal nearly identical with the Sewanee vein. The average thickness of this seam is about
5 feet. The coal is easily mined, and makes a dense and valuable coke. Nearly the entire product is converted
into coke and used at the works of tlie company at Rockwood, where the mines and furnaces arve located. On
page 46 will be found and analysis of the coal and coke at Rockwood. .

B
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ANALYSIS OF ROCKWOOD COAL,

{Chemiat, W. S. Land.|

Per cent.
MOISHUTE «vmee commrs snmuns samnas tomeams cnnmnsasnsss smmmbs smsccrenmmcscnuel soce rannesocns curs sasescoues sansen 1.49
L2848 T T T T F O T LT 0.33
’ "Z00) 1% T 107 ) 1 o g Gy AU g 26,62
FIXeA CalDOI . s e o vcemee cmcaoenmeamenonsnamataceecvanse stoe  msaerommans saroanacamor anans tarr e maaar e 63.74
73 « 7.82
ANALYSIS OF ROCKWOOD COKE.
{Chemist, W, S, Land.)

Per cent.

FHXEd CATDOI aas cecaas mcecn tamemsscmomarracmracmeesanctan cmmnassamnes somaas smaEes namn et eae. anan 84, 187
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.. The coke at these works is made in the ordinary bee-hive oven, from 9 to 11 feet in diameter and from 4% to 6
feet in height. Forty-eight hours are allowed for coking. The coke is taken in bogies hot directly to the furnaces,
which are situated contiguous to the ovens. = Since the close of the census year the works at this point have been
largely increased.

THE COKE INDUSTRY IN ALABAMA,

Alabamsa possesses -three distinct coal-fields or basins, in all of which coking coal is found in abundance.
These are the Coosa, which is the most easterly, containing some 300 square miles; (¢) the Cahaba, with some 230
square miles; and the Warrior, which is the southern end of the great Appalachian coal-field, and which is much
the largest of the Alabama basins, covering nearly 4,700 square miles, Asin other states, these basins are divided
into a number of sub-basins, but little is known of them, owing to the incompleteness of the geological survey,
except of a most general character. It is estimated, however, that the Alabama coal-fields underlie more than
5,000 square miles, divided as stated.

The coke made from some of the seams of coal in these fields, especially in the Warrior and the Oahaba fields, the
Coosa not being so well known, is an excellent fuel for blast-furnace and foundery purposes, and was largely used by
the confederate government at their cannon foundery at Selma, one of the officers pronouncing it ¢to equal the very
best English cokes”, Its value has become so manifest that large investments have been made, both during and
since the census year, in iron and coal properties, and several blast-furnaces to use coke are either building or have
recently been completed.

Alabama ranked sixth as a coke-producing state during the census year, producing 42,035 tons, or 1.53 per
cent. of the entire amount, from 67,376 tons of coal, a yield of 62.1 per cent. All of this was made in bee-hive
ovens, of which there were 216 built May 31, 1880, and 206 were building. The capital invested in coke works was.
$135,600; 64 persons were employed, to whom $38,5600 of wages were paid. :

The coke made during the census year was made in the Warrior and the Cahaba fields. These coal-fields lie very:
near each other. Below Birmingham, in the vicinity of which are situated the blast-furnaces which consume most
of the coke made, they are never more than 7 or 8 miles apart. In the Warrior field coke was made at the Pratt mines:
and at New Castle, and in the Cahaba field at Hélena, by the same company that operates the ovens at the Pratt
mines. Both at Pratt and at Helena thie works are quite extensive, but at New Castle but little is made.

The Pratt seam is economically the most important of the coals of Alabama, supplying not only a large.
proportion of the coal used for railroads, mills, and for all general purposes, but nearly all of the coal made
into coke.(b) The Pratt Company coke a large amount in its own ovens, and sell a still larger amount to furnaces,
to be coked at the furnace ovens. The seam at the Pratt mines is 4} feet thick. The coke is made from unwashed.
screenings from a 3-inch screen, which acconnts for the large amount of ash in the coke as compared with that in
the coal, as shown ir the analyses.

At New Castle, in this same (Warrior) field, as is stated, but httle coke was made, the ovens having been built to.
- use up the slack from the mines at this point. The coke was too high in sulphar for usein smelting iron. A small
vein, called the Black Creek, in the Warrior field, has also been used to some extent in coking, and it is stated the
coke was superior as a blast-furnace fuel to any other made in the state. The vein, bowever, is 8o small, only 2 feet,,
that it cannot be worked economically. '

The first coke made for blast-furnace use in Alabama was from coal of the Cahaba field at Helena, and a portion.
of the coke used at the '.last-furnaces in the state in the cemsus year was supplied from this field, but it is.
50 high in ash, due probably to careless mining, that the Pratt coke is now used in its stead. The only veins in

@ T am informed by Prof. Cook, state geologist, that recent investigations make this field some 300 square miles in extent, but 100
square miles will probably include the productive portion of the field.

b At the present time (December, 1882) most of the coke used in the blast-furnaces of Alabama is made from the coal of this seam as
mined by the Pratt Coal and Coke Company, This séam has also been opened at another point, at which some coke is new being made.,
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this Cahaba field that have been used for coke are the Wadsworth and the Helena. Both make a fair coke, but
that from the Pratt seam is so much better that it has entirely displaced the Helena for furnace use.

Attempts have been made to use the “Black Shale” seam, of which an analysis is given below, but it was
found to have some iron pyrites which carried arsenic, and though its analysis showed it to be a ¢ pure?” coal, low
in sulphur and ash, it would not make satisfactory metal in the furnace.

Below is given analyses of the coals used in coking in this state, with cokes made from the same:

ANALYSES OF COALS USED IN COKING IN THE WARRIOR FIELD.

PRATT BEAM. NEW CASTLE OR MILNER BLACK CREEE,
Constituents.
No.1.* No. 2.t No. 1.1 No. 2.1 - No. 1. No.2.§
Per cent, Per cent, Per cent. Per cent, Per cent. Per cent.
Specifio gravity..eeeeciee v vennnnen L300 1.29 1.38 1.30 L86 fecranniinnens
Fized carbon..co.n oo, 61, 600 64. 30 59. 69 55,18 71,64 63.12
Volatile matter. ... 31, 480 32.08 28,24 36.17 28,24 | 31.25
0,918 0. 47 0.84 1.38 0.64 0.89
6.416 2.08 10, 92 7.83 2,03 5,63
1. 508 1.07 0. 50 1,12 0,12 |oeciiencinaans
Yield of conl in 6oke.eu..vssrrene]ocenmcoccnaadfonninreommanaflomcnceereeeeo]iesesaronnnn . 78. 67 68.75

* Analyst: Profossor McCalley.  t+ Analyst: N. T.Lupton.  § Analyst: Otto Wuth,  § Analyst: Eureka Iron Company.
ANALYSES OF COKES MADE FROM COALS OF THE WARRIOR FIELD.

FROM PRATT COAL.
Constituents.

No.1.* No. 2.1 No. 3.1 No. 4.t Ne. 5.t No. 6.¢ i No. 7.1
" Percent. | Percent. | Percent. | Percent. | Percent. | Per cent. , Per cent.
Fized carbon.cccen veeeevnncnninnn, 93,01 88.15 86, 000 83. 27 85, 81 88, 224 l 84, 653
- 0.18 0. 60 9,010 0.93 0,78 0, 890 1,820
AR ein e e 6.83 1L.25 13. 000 15,08 12, 80 11.815 13.817
Sulphur..eee o e e 0,70 0.721 0.74 0.61 0. 563 0. 897
AL 7 RO (RPN RSO R PO P 0. 362 0,671

* Analyst: Fred. P. Deyvey. t Analyst: Euroka Iren Company.  { Analyst: Professor McCalley.
The analyses No. 2 of Pratt coal and No. 1 of coke were furnished by the Pratt Coal and Coke Company.
k ANALYSES OF COALS USED IN COKING IN THE CAHABA FIELD.

HELENA BEAM.

Constituents. Wadsworth.}} Black Shale.}
’ No. 1.* No. 2.1 No. 3.;

: Per cent. Per cent, Per cent. Per cent, Per cent.
Specific gravity.eeneeviveriuanan. 1.12 O
Fixed onrhon. oot iirmeriennncn sanens 66. 81 58. 60 50,59 60, 58 70. 00
Volatilemattor......, 12.44 35.48 34,87 84. 60 27,01
Sulphur e e 0.90 0.66 0. 68 0.79
Asgh...... et reeneeaas 8.82 6. 05 487 2.99
Water.-.......... L 7 S SOOI AU FUROPTON

Yield in c0ke.aeuereacenacensnsfoamunaaieedliaanniiaaia, 65, 63 65,40 |ooeiiiiiiiinan -
* Analyst: R, P. Rothwell. t Analyst: Lupton, t Analyst: Eureka Iron Company.
ANALYSES OF COKES MADE FROM THE COALS OF THE CAHABA FIELD.
Conatituents. Helena.* |Wadsworth.*) Not stuted.
Per cent. Per cent. Fer eent.
Specifie gravity........ eeanrereonaan 1.659 1698 |.oeieeecenns
Fixed carbon...... 84,035 88, 003 93. 252
Volatile matter.... 0. 068 0.413 0.730
Sulphur.......c.... . 0. 445 0. 842 0.601
F-V:) R 15,216 10.144 5. 380
Watere. e eecniaaecii e eita s 0. 683 0. 540 0.300 i

* Analyst: Professor McCalléy. t Analyst: Professor McCreath.

The first ovens built in this state for furnace-coke were Belgian, on the Coppée system, but they were not successful,
and were abandoned and bee-hive ovens were erected in their stead, and since that time no others have been used.

1
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THE COKE INDUSTRY IN GEORGIA.

But one coke works waskreporte‘d in existence in Georgia in the census year, at whi.ch 70,000 tons of cokg .‘w(;_xre
made from 117,000 tons of coal, a yield of 59.8 per cent. No information has been received as to the extﬁeutf. of the
coal-fields or the character of the coal or the coke made from the s‘an.le. All of the labor at these OVEEII»&:, of Wllld}
" there were 140, was performed by convicts, the superiutendent? mining oyerseer,‘and the gnards 'bemg .the 0}113
labor not convict. Most of the coke is used at the Rising Fawn furnace, in the same cqunty, .and gives fairly good
satisfaction. It has considerable ash, but it is thought to be more economical to flux this outin the furnace than to

wash it out.before coking. (@)
THE COXKE INDUSTRY IN INDIANA.

Though the Geological Survey of Indiana reports that “the seams of coking coal in Indiana are loeal}y not less
than fifteen in number ”, (b) some of which are 7 or 8 feet thick, the manufacture of coke can hardly be said .to have
existed as an industry in this state in the census year, but 1,000 tons being made. The coking coals of this state,
according to the various reports of the geological survey, are found in fourteen counties, and some of the seams are
said to be “rieh-looking and pure”. The percentage yield of cole in the laboratory ranges from 52 to 64.50 per
cent,, and the ash from 0.50 to 7. (¢) _

Notwithstanding this asserted abundance of coking coals and their purity, the manufacture of colke up to and
«luring the census year had not been, in a commercial sense, a success, though repeated attempts to malke it so aroe
recorded. Possibly one reason has been that Indiana has not been a large iron-producing state, and for the little
iron ore that has been smelted the block coal furnished an excellent fnel. It is'also possible that the physical
-constitution of the coke made from Indiana coals is not sueh to justify its use as a blast-furnace fuel, Profossor
‘Cox, in the Report of the Indiana Geological Survey, published in 187 9, page 12, states:

The eoking coals of Indiana swell and fuse to a pasty mass when burning, but the coke which is made from them iy not strong,
-and is filled with large cells, that give it a sort of honey-comb appearance.

Probably the most thorough and careful attempt yet made to coke Indiana coal was that of the North ‘Ohicago
Rolling Mill Company, made since the census year. The coal used was sereenings of Coal Creek coal from Tonntain
-county. These screenings contained from 15 to 20 per cent. of ash, which was reduced by washing, so that the
-coke contained only from 10 to 12 per cent. The sulphur, however, was from § to 11 per cent. Belgian ovens with
Endres’ modifications were used. The coke, beside being high in sulphur, was spongy and soft, and would not
-carry a burden in the furnace; butwhen mixed in the proportion of from 10 to 15 per cent. with Connellsville coke
fairly good results were obtained. Mr. O. W. Potter, president of the company making the experiments, writes :

We are not sure but further experiments in using lump and nut coal and crushing to remove the slate may give us Lettor rosults
than we have had up to this time. .

Some attention has been given to charring or coking the block coal of this state. (@) The block coal found at
Brazil differs but little in chemical composition from the coking coals of western Pennsylvania. The physical
difterence is, however, quite marked, the latterhaving a cuboid structure made up of bitaminons particles lying apgaingt
each other, so that, under the action of heat, fusion throughout the mass readily takes place, while block coul is
formed of alternate layers of rich hituminons matter and a charcoal-like substance, which is not only very slow of
combustion, but so retards the transmission of heat that agglutination is prevented and the coal burns away, layor
by layer, retaining its form until consumed. The experiments in charring the coke ahove referred to arose out of
a failure to coke the slack. The lumps as they came from the mine were charged into a hot bee-hive oven, and after
@ proper interval were drawn, not materially changed in size or shape, but greatly changed in charactor, Leing
hard, compact, and silvery, like coke. This product was charged into the fornace instead of Connellsville coke
(350 pounds of charred coal in the place of 385 pounds of Connellsville coke) with the most satisfactory results, the
quantity of iron produced remaining about the same, but of 4 somewhat higher grade.

Professor Cox has also made some extended experiments on coking Indiana coals under pregsure, and is of the
opinion that the dry-burning or block coals of Indiana can be made under pressure into a remarkably strong and
dense coke, - - '

THE COKE INDUSTRY IN ILLINOIS.

Of the four coke works reported in existence in Illinois in the census year, but one was in operation during émy
part of the time, and this made 7,600 tons of coke, the entire production of the state, from washed slack. One of
the works resnmed operations June 1, 1880, one of the others is still idle, and the ovens and machinery at the
fourth have been wrecked and a portion of the materials and machinery removed to another point in the stoate. (&)

Much of the coal of Illinois is cokin g coal, but its chemical and plysical nature is such that ag ¥yet no coke has

a The company, in December, 1882, were constructing 140 additional ovens, . .
b Seventh Annunal Leport of the Geological Survey of Indiana, Protessor B, T, Cox (Indianapolis; Indiana, 1876), page 11,
¢ Second Annual Report Geological Survey, {Indianapolis, 1871}, page 180.
d In vol. iv, page 99, Transactions of the American Institute of Mining En ineers W"i]l be fi ¢ i i
_ '8, W ound a paper “ Col ‘
Coal”, contributed by Mr, John Alexander, ro ’ peper on TGeldng Indiann Blodk
¢ Since the census year, however, two of the existing works have heen enlarged and oth i
; > ) g ers built, and the product of coke at 1rese
(188-2) in this state is much greater than during the time covered by this report, ’ ' e o prosent
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been made from it equal to the Connellsville as a furnace fuel. The deposits, however, are so large and so near
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the rich and abundant iron-ore fields of Missouri and lake Superior that the efforts to utilize Illinois coal for
the manufacture of coke for metallurgical purposes have been unceasing during the past ten years. Mnch of
this experimenting has been to ascertain what form of oven was best adapted to coking. The bee-hive has not
answered the purpose, and not one was in use in the state in the census year. The coals that are low in sulphur
and ash are, as a rule, too dry-burning, and the bee-hive is too cold an oven for them. Modifications of the
. bee-hive, similar in plan to the Welsh ovens, have to a considerable extent been used with fairly good results in
southwestern Illinois, though equally good results are obtained with the Big Muddy coal in bee-hive ovens that
have been erected as a trial plant. The tendency, however, is to the use of some form of the Belgian oven, and
from the results of experiments with the different forms it is manifest that this oven is not in all cases a corrective

of all the evils that gather about coke-making in Illinois.

Many of the Illinois coals which are not dry-burning are high in sulphur and ash, that of the northern part of
the state being especially sulphurous, and for this evil even the Belgian oven is not a cure. It requires careful
and thorough washing, and even then, in many cases, the result is not satisfactory. In one case the washing was
80 thorough that 60 per cent. of the coal was washed away, and still there was an excess of ash and sulphur in
the coke. Some of the coals also show no tendency to coke until crushed and washed, and a washing plant is -

generally a necessary part of a coking plant in this state.

The coal of the Big Muddy region, in the southwestern part of the state, is a marked exception in purity to
most Illinois coal, the coke from it being reasonably low in sulphur and ash. Previous to 1876, at which time the
furnaces were torn down, the Grand Tower Mining, Mannfacturing and Transportation Company made Bessemer
pig from Iron mountain and Missouri hematite ores, using four-fifths raw Big Muddy coal and one-fifth coke made

from washed screenings of the same in small Welsh ovens,

The furnace was 16 by 72 feet. The iron exhibited at

the Centennial was awarded the medal for purity and structure. This field, or pocket, occupies an area of about
4,000 acres, of which 250 have been worked out. The coal is not as well adapted to coking as that of the fields
that bound it on the north and east, but these latter coals are too high in sulphur to produce a coke for smelting
iron, with the exception of a pocket of limited extent at Cartersville. The Big Muddy seam lies almost horizontal,
with a slight dip to the north, and varies from 5 to 7 feet in thickness, with & thin slate between the bottom and top
coal. The coal is a hard, semi-bituminous, free-burning fuel, showing no inclination to run together, even under
extreme heat, unless ground fine and wet. The following analyses of the coal and coke, with the exception of No.
3 colke, are furnished by Mr. Thomas M. Williamson, the superintendent of the Saint Louis Ore and Steel Company’s

works at Grand Tower and vicinity, where they coke this coal:

ANALYSIS OF MOUNT CARBON BIG MUDDY COAL.

oY E: 0 N T 11 ) L O 31,93
cee.. B9.13

7V
Sulphur (separately determined) ... .. oo iitiienis i ceenieamet tmome c e vmea maan eaas

TXEA AT OM: ¢ e ve e en e e et e e c e aemane meen e mee mm e mmamm cma s cmae e smarne e e man

ANALYBIS OF MOUNT CARBON BIG MUDDY COKE,

Constituents, ) No. L. No. 2, No.8.

Per cent. | Percent. | Percent.
Hydroscopie MOIBUTO < vvueiersrreranramaeaeianeacenseansfvannaseennns 0.28
Volatilomattor ..o ovommeeiiiiiainrnmeriaaeenn. 0.83 0,93 1.46
Tixed 6aThON coviiivinmn e i vnam e et reanaanes 87.82 88.18 88,74
ABD. i iaccmermne i et s 11,85 10. 07 9. 71
Sulphur (separately determined) ..--..covcunce| - 108 0. 61 0.97
L I R -1 WIS AP RPN 47,00

Another analysis shows 1.17 per cent. hydroscopic moisture and 46.33 silica in ash.

TPor cent.
6.02
33.71
57.06
3.21
1.19

As has been stated, this coal is much too dry-burning to allow of the successful use of the ordinary bee-hive
oven. The Saint Louis Ore and Steel Company coke it in ovens known as the “English drag”. This oven is 36
feet long, 7 feet wide, and 3% feet high, with a capacity of 300 bushels of coal. It is a solid wall oven, discharged
by a drag laid on the oven fioor prior to the beginning of the operation, the drag being operated by a windlass. Th-e
«coal is erushed as fine as beans, the screenings also being crushed, and both are washed. The charge of each oven is
11 tons; the time of burning, 96 hours. The yield is only about 55 per cent., as much of the carbon is Qecessan_tlly
wasted in fornishing the heat necessary to colke the coal. These ovens have not worked entirely satisfactorily,

though they have been in use for some years, and the company expect; to erect Belgian ovens. ‘ ' -
The Carbondale Coal and Coke Company, at Cartersville, produced the only coke made in this state in tl‘le
census year from one of the comparatively pure coals of southwestern Tllinois, found pear the Big Muddy deposit,

00, VOL. IX—4
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and contains more sulphur andi

i is coal is slightly more bituminuous than the Big Muddy
before described. This coal is slightly m 1 ,of g O e follows:

ash, and the seam is 9 feet thick. I have no analysis of the coal, but an analysis
"ANALYSIS OF CARBONDALE COKE.

{Analyst, Chauvenet.] '

Per cent, Per cent.
TVAECT - - nee e e emas smwe s e emm aeta Caam mmeas eesTos eemeSfesieeseeosassmeeamascosonacisses Z jg R -1.58
VOlatile TNALEEL . suvas camvns commem cmmc cscmes smmmos dososmes anomsesmceeskccanmo aanaoe s 86.79 oo
e O e 31 18,28
b 0,88 2.03

L)L) e U PP S ARRRAEERE LA LR s enenes

The coal is washed before being coked, and the ovens used are called ““tunnel ovens”, and are of the same g.eneml
plan as those used at Mount Carbon, except that they are smaller, being only 15 feet long, 7 fect wide, and 32 in ches‘
deep below the arch, and 3% feet from the bottom of oven to top of arch, The charge is 6 tons, and the time of

burning 72 hours, and the yield of coke was 50.7 per cent. ' ' ’
At East Saint Louis the Meir Iron Company have made careful and expensive experiments in using ‘ghe slack
and nut of the Belleville coal, which is high in sulphur and ash, for the manufacture of cole. The analysis of this

nut and slack is as follows:

° A ' No. 1. No. 2.
- Por cent. Por vent,

MOIBEUTE BT ZAS « e e emvemmcn semmaream e mame fommmrn mmmdameees e st cts mmee kaes e mons e 15.35 1?.09
Condensed Volatile MALLEY - .. oot a e rein se e oen dar i mnas et aaresate s g 10. 59 15, 7:4
TEXOA CATDOIL « o o ee e e e eeam e e mae saseme s mams mmme Mo e asee Guee mmesesmeey tesatt anas naee annn 563,62 52, 62
Asht vecennnen. et e eme s amr e mmam s tmemmg ceam eta amaeanee eees saadmmameane taas aann L. 20,44 16. 55

These represent the slacks; the coals are much better. No. 1 was slack of ordinary quality ; No. 2 slack
from Duquoin. The slacks used when these works were in operation contained from 16.55 to 23.35 per cent. of’
_ ash, but by careful washing and preparation the ash in the coal was reduced to 6 per cent., and in the coke to 10
or 11 per cent. In the ovens used, which were Belgian of the old Francois pattern, moditied by the Messrs. Meir, -
washed slack yielded 65 per cent. of coke. Mr, Adolphus Meir, who has been so persistent in his efforts to utilize .
this eoal for coking, writes me: “Good coke has been, and will be, made from Illinois coals. A strong prejudice
exists against such coke, but we have proof of melting from 7 to 8% pounds of iron per pound of our coke in eupola
farnaces in Saint Louis.” ‘, -

In northern Illinois all attempts to utilize the coal for coke have so far ended in failure, for while it contains
more bituminous matter than that of the Big Muddy region, and is a truer coking coal, it is, however, very
sulphurons and high in ash. Washing has reduced the percentage both of ash and sulphur somewhat, but not.
sufficiently low, in view of other characteristics, to make it desirable as a metallurgical fuel. In the experiments.
at the Joliet steel works, the ovens used being Belgian or a modification of the Belgian, the resulting coke, while:
not exceedingly high in ash or sulphur, was too porous for the blast-furnace.

Mr. H. 8. Smith, the general superintendent of the Joliet Steel Company, at my request, and in view of the:
fact that the record of a failure is often as valuable as of a suceess, has furnished a statement of the experiments.
at.these works, from which the following facts are derived. ,

The first experiments made were in 1872, The ovens wused, of which there were twenty, were known as.
Belgian, and were 22 feet long and 20 inches wide on the inside, and 8 feet high to the top of the arch. The flues.
in the sides were horizontal, and from a pencil sketch accompanying Mr. Smitl’s letter I should judge they were.
either Smet or Dulait ovens; at least they were the earlier forms of the Belgian, and not the latter, like the Coppée-
or Appolt. These ovens were charged through openings on the top, and the gases escaped thronglh short chimneys.
The ovens were discharged by a ram, and the coke was watered outside. The coal nsed was chiefly slaclk from the-
northern Illinois mines, which was erushed and washed to reduce the percentage of ash and sulphur, which was.
quite large. The experiments were quite extensive, several thousand tons of coke being made, and the results were:
the same in all cases. The sulphur was reduced so much that, econsidering its content of sulphur alone, the coke
could have been used for smelting iron, but it was still too high in ash and was too porous and wealk to carry a
proper hurden in the furnace. .

In 1879 still forther experiments were made, Mr. J, J. Endres’ modification of the Belgian oven being adopted,
the width of the o0ld ovens reduced to 16 inches, and flues put in the walls and bottom approaching the later Belgian
ovensin plan. This experiment was a most thorough one, and was participated in by the steel company, the mines,
and railroads. Itwas continued several months, the coal being carefully and thoroughly washed, and was then coked
under Mr. Endres’ supervision, but the result was no better than before. The washing removed considerable of
the ash and a large percentage of the sulphur. In soie cases the sulphur and ash were low enough to make &
good coke, that from the Diamond mine having but 7.05 per cent. of ash and 1 per cent. of sulphur, but the coke
was weak and porous, and was not adapted to carrying the burden in a furnace. Mr. Smith has kindly furnished

@ table (see page 51) showing the percentage of ash and sulphur in the coal, washed coal, and coke from a number
of mines. ' : ‘ ‘ !
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CHEMICAL RESULTS OF EXPERIMENTS ON COKING ILLINOIS COAL MADE BY MR. ENDRES IN 1879,

PERCENTAGE OF ABH. PERCENTAGE OF SULPHUR.
Wame of coal.
Orehed | Washed | Goke. | Onthed | Washed | o,
T BRATE ¢ enmceecanvmnraians meeeeenn|vnrneeenan [: 35 5 R O I 1.10
G SBATE eeere e e ereeaanaens 10.95 4,51 7.21 3,00 2,16 111
DIAIONA- eecaes s eaeeeceamaas 5. 51 4.57 7.05 1.50 171 1.00
ol CItY weverecnennerrenernaannes, 8.22 5. 67 8. 06 2.37 2,23 1,26
B o) RPN 7. 27 4.99 8. 60 2.83 1.03 121
DO eceeteiee e e eeeaeaaaas 6.95 4,83 7.75 2.27 1,67 1,06
Streator.......... - 0.07 7,82 12.68 4,42 3,50 2,55
DOurerimeeaaeeaneerrreaaanenn, 8.23 5,97 9.42 4,70 2,62 1,32
POBAC e v e cevreeeaneaenrs mereeeclernecnans 1270 | 2L01 [lheeecee-n. 2.9 | Loy
Braidwood oo ioaiiiiiiia e 7.10 6, 20 8.11 3,12 2,585 1.80
SPringelde..r. coieeaeeiniaaas ...| 1153 9.96 16.10 3,50 3,22 L%
TOAAN e eenremnenvacarermameevenens 10. 21 8,02 13.34 2,37 177 1.33 : ’
Grape Creek. oomeesvnreennneeennsanne 6. 66 4,48 foioea... 1.08 0,84 |eeenmernnn

These experiments have been entirely abandoned, the ovens wrecked, and a portion of the machinery was used
in building another bank of ovens in another section of the state; and the Joliet Steel Company have erected ovens
in the Connellsville region. The result of these experiments, however, was to indicate that certain of the coals
tried might, with proper manipulation, make a fair coke, and oveus are being erected to test these coals still further, -

The Ilinois Central Iron and Coal Mining Company have erected at Saint John’s since the census year a
number of Thomas Pettral ovens for using the Paradise coal, which they mine. The following table, for which I
am indebted to Mr. M. C. Wright, of the Saint John’s coke works, gives the physical and chemical properties of
certain Illinois coal: , :

TABLE EXHIBITING PHYSICAL AND CHEMICAL PROPERTIES OF CERTAIN ILLINOIS COAL.
[Chemist, T. T. Morrell.]
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'THE COKE INDUSTRY IN COL'ORADO.

The manufacture of coke in Colorado, which has been but recently undertaken on a commercial scale, has been
of the utmost importance to the industries and the development of that state, and has made possible the utilization
of its valuable iron resources. The production of pig-iron from native ores has been successfully established, one
furnace being in blast and another building, and with this has come the manufacture of nails and Bessemer steel rails.
In addition to this, much of the coke uscd for smelting the ores of the precious metals in this region is now produced
in the state, and the long and expensive transportation from the Connellsville region of Pennsylvania is avoided.

The only point at which coke is reported as made during the census year is some 6 miles south of El Moro, in
Las Animas county, near the boundary-line of New Mexico, in what is known as the Trinidad or El Moro eoal-field.
The coke was made from the coal of one of a number of small and isolated basins into which this field is divided.
The El Moro field lies along the eastern foot of the Rocky mountains, beginning at the Huerfano river, south of
Pueblo, in Colorado, and extending southward into New Mexico as far as the Cimarron river, the basin being about 80
miles long and perhaps 10 miles broad. The beds are Upper Cretaceous or Lower Tertiary. The field is worked near
its northern extremity by the Colorado Coal and Iron Company at Walsenburg, on the main line of the Denver and
Rio Grande railroad. At this point there are three beds, respectively 4,7, and 6 feet thick, producing a very good
quality of steam coal, which, however, does not coke. These beds are distinctly traceable to the southern boundary
of Colorado. Tromn athickness of 4 feet at Walsenburg, they increase to 11 feet in the neighborhood of Trinidad, the
quality changing from a non-coking coal to an excellent coking coal. South of El Moro,in Las Animas county, at
the Colorado Coal and Iron Company’s works, where the coke made in the census year was produced, a horizontal
vein 10 to 12 feet thick is worked, and at Starkville, in the same county, the Trinidad Coal and Coking Company
is mining coal, both companies making coke. (@) Some 25 miles farther south, in New Mexico, near Raton, the
field is worked by the Raton Coal and. Coking Company, the veins being from 5 to 7 feet thick. The coal at this
point is an excellent steam coa.l; and will ¢coke, but there is made from if. ‘

« There are now (1882) 250 coke ovens near El Moro, and between 40 and 50 at Starkville.
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o2 MANUFACTURE OF COKE.

The seam from which coke was made during the census year is, according to Professor.W. . thbllclle;r, whq
made an examination in 1877, 14 feet 2 inches thick, with 12 feet 9 inches of coal, the coal bemg separated by three
small layers of slate from 2 inches to 1 foot thick. Analyses of these four strata of coal are given as follows:

Constituents. . '{ No.1L No. 2. No. 3, No. 4.

Percent. | Percent. | Percent. | Per cent.

L 1.82 1.36 1.34 1.66

Volatile matter........coovveervannen 88,23 86,77 85.79 34,48

Fixed carbon ...ceveeaninenininen, 53, 86 58,37 54.95 60. 08

- V) O R Y 8.69 5. 50 8.12 8.78

In Hayden’s Report of the Geological Survey of Colorado for 1875 an analysis of this coalis given, which is as follows:
Per cent.

on
L ) OO ‘ g zo
Volatile matter ... ... oo it iae tre e e e vs e e e en s mamaeaa zr . 66
BB T P 45, 76
. S P 4.32
Sulphur......ccviiiaimniceman e e e e e et itucaeeseeesunmeae smemreaans inavane rnamennaann 0. 86

These analyses show the coal to be quite pure, but on coking it from 16 to 23 per cent. of ash was found, the
large percentage of ash being due to the presence of a large amount of bony coal, which did mot show in the coal
analysis. A car-load of the same coal was sent to Pennsylvania to be crushed, washed, and coked, and the colse
produced, after being thus treated, analyzed as follows :

Por cont.
Water and volatile matter.. ... .o e et e an 1.85
Tixed carbon .... ................ e e e e et et s e ameeaeeman tammme aeso e eaaana aman mm——aann 87.47
VD 10, 65
0, 86

This indicated the necessity of a crushing and washing apparatus, and machinery designed by Mr. S. Stutz, of
Pittsburgh, was erected. The result is a coke answering all the purposes of a metallurgical fuel, being cellular, of
a silvery appearance, and having a physical structure to fit it for furnace use. Its content of ash is from 2 to 3
per cent. more than that in Connellsville coke. The coke is made in bee-hive ovens, only 70 of which were completed
at the beginning of the census year, but at its close there were 128, with 72 more in process of construction. The Il
Moro mines are worked through drifts, and the coal is of a remarkably uniform character.. The price paid for
digging in 1881 was 50 cents per ton of 2,240 pounds, and the actual cost of the coal loaded on the cars at the
mines 73 cents. The product of coke in the census year was but 18,000 tons ;. in 1881 it was 47,186 tons.

Though no coke was made at any other locality in the census year, there are other deposits of excellent coking
coal that have since been utilized for this purpose, and still others at which preparations are in progress for ity
manufacture, At Crested Buttes, north of Gunnison, on the Denver and Rio Grande railroad, some coke of «
most excellent quality, very low in ash, was made in 1881 in open pits from two seams of coal 5 and 6 fect
respectively. Analyses of this coal and coke are as follows:

ANALYSES OF CRESTED BUTTES (COLORADO) BITUMINOUS COAL.

Per cont, | Por cont,
W B OT e e e e e e 1.10 0. 44
Volatile matter. ..o ool e DU 23.20 . . 24, 17
Fixed carbon ..oooe oo e e e e amee ey amnn e 72. 60 72.30
ASh o e e e e . 310 3.00
Theoretical yield of cOke...oo.. oo vl 75.70 75,39

ANALYSES OF CRESTED BUTTES (COLORADO) COKE.

Par cent. Per cont. Per cent.
Water and volatile matter.... ... ......... ... .o 1.35 0.42 0. 41
Fixed Larbon-.. 92, 03 90. 71 92, 44
ABD o e eecmaracann 6. 62 8.87 7.156
T 0.568 © 0,387

At the close of 1881, 484 tons of coke only had been made, but yards were being prepared for making 200 tons
per day. All the slack and fine coal which Passes through the shute-screens is used in the coke-yards, and the
coke made is of good quality and runs low in ash. This coke commands $7 per ton on cars at the works.

THE COKE INDUSTRY IN UTAH.

There have been for some time past in the Sanpete district, in Utah; a number of coke ovens, but no coke
has been made in them recently. - Most of the coke used in Utah comes either from Connellsville, Pennsylvania,
or from England, the English coke heing delivered at San Francisco, or some point on the Pacific coast, and sent
by rail to Utah. A line of railroad is now building from Salt Lake City to connect with the Denver and Rio Grande
railroad, which will enable El Moro and Gunnison coke to be delivered at the Utah smelting worls.

THE COKE INDUSTRY IN NEW MEXICO.
In central New Mexico, 9 miles east’ from San Antonio station, on the Atchison; Topeka and Santa F'6 railroad,
i the San Pedro coal-mine, where there is a bed of coking coal 6 feet thick. (a)

@ Ovens are now (1882) being erected at San Antonio station, on the Rio Grande river, for coking this coal,
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