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Anthracite Coal Factories

What Nature Takes & Million Years to Accomplish,
is now Done in Twenty-four Hours.

— —
S — —

“The only effective way to abate a smoke nuisance is to provide a
smokeless fuel at less cost.”

The use of fuel the world over is most crude and not at all in keep-
ing with the advancement made in other branches of arts and sciences.
In the larger portions of the civilized globe, anthracite or hard smokeless
coals are entirely unknown in practice, and of the coal fields of the
United States but a fraction of them are anthracite. This coal, wher-
ever obtainable, on account of its cleanliness and slower combustion,
commands from double to four times the price of the best bituminous
coal, according to location and cost of transportation. Only a few vears
ago, anthracite coal was extensively used in blast turnaces, but owing
to the scarcity and increasing price, its use has been discontinued, coke
being substituted.

A few months ago a carefully written article went the rounds of
the scientific journals and the press of the country generally, pointing
out the fact of the rapid exhaustion of the anthracite coal fields. The
writer predicted that unless through invention a substitute was created,
anthracite coal would disappear within fifty years. Evidently this
writer had faith in inventions, but did not dream that the invention had
already been perfected and by practical demonstrations had proven that
a new kind of coke harder and better than that now known as coke and
equal, if not superior to the best anthracite coal, sujtable alike for all
domestic and manufacturing purposes, could be made from most all
bituminous coal and coal slack, or screenings, in twenty-four hours,
that takes by nature, according to scientific calculation, a million or
more years to accomplish.

Allowing this to be a fact, then to the world this invention is of
far greater value and importance than all the anthracite coal fields on
the globe put together. It enables every town and city not only to man-
ufacture all its own domestic and metallurgical fuel of the very best
quality, but while doing so, will produce the cheapest gas that can
possibly be made, suitable alike for illumination, fuel and power pur-
poses.

Engines for the use of gas as power are now perfected up to 1,000
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and more horse power in single units and a company of individuals or-
ganized for the manufacture of this superior and cleanly fuel, can con-
trol the entire power of its locality as well as all its fuel.

While accomplishing these desirable results. whereby cities will be-
come clean and free from destructive smoke, an opportunity is afforded
for the most profitable use of local capital.

All through the middle portions of the United States bituminous
coal slack and screenings can be purchased for from fifty cents to
one dollar per ton, and by converting the same into a hard coal, will
not add to its cost, inasmuch as the gas produced will more than pay
for the conversion; hence, at a cost of about one dollar a ton, in such
favored localities, this most desirable fuel can be produced and will
sell at anthracite coal prices among the large number now using anthra-
cite instead of bituminous coal. But when sold at a lower rate, its
use will become universal and the profit to any company will be enor-
mous, and which company or individual conducting the business, can
absolutely control the fuel and power business of any town or city in
which the works are located.

The nearest approach to this hard cleanly fuel that has ever been
used aside from anthracite, has been coke. generally made in gas house
retorts, and while all such fuel that is obtainable finds a ready market
for domestic uses, it is still undesirable on account of its sponginess
and greater bulk. Metallurgical, or bee-hive oven coke, is much dearer,
but less bulky, and whenever used for domestic purposes has given ex-
cellent satisfaction, but that, on account of its high price, is prohib-
itive and a regular supply unattainable. Such coke is generally made of
a coal much more expensive than is necessary under the new system of
hard coal making.

The new system of converting soft into hard coals makes a fuel far
more desirable than bee-hive metallurgical coke, inasmuch as all the
life and pure carbon is retained, whereby the shrinkage is exceedingly
small in converting soft into hard coal.

It comes from the ovens in large blocks, like anthracite when it is
mined, and has to be crushed for domestic use in the same way that
anthracite coal is treated, which gives what is known as Pea Coal,
Chestnut, Nut, Egg and steam boat sizes. In other words, when crushed
and screened, these are the commercial sizes of anthracite coal, and the
same names will apply in the manufactured article. Had such a sys-
tem been known during the last fifty years, but a small amount of an-
thracite coal would have been mined, and there would be no fears of a
scarcity of that local product produced by nature, because that produced
artificially is far better for domestic and steam purposes and burns with
a flame equally smokeless and with great effect, both for domestic,
steam and metallurgical purposes.

Plants are designed of any size to suit any given locality, to pro-
duce from ten tons per day to 100 and more in a single battery of
ovens. In New York City plans. are now being prepared for the
erection of converters sufficient to produce 8,000 tons of hard coal each
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24 hours, and that will not begin to supply the demand, when put into
proper sizes for the various uses for which the same is needed.

The best quality of bituminous coal suitable for the production of
the very best metallurgical coke, is offered in New York, on long time
contract, for $2.50 per long ton, and a second grade quality suitable for
domestic purposes at $2 per ton. In converting this coal into coke as
good and hard as Pennsylvania anthracite coal, the shrinkage will not
exceed twenty per cent., while with some kinds of coal not over ten
to fifteen per cent. Therefore, at the highest estimate, the cost will
not exceed $3 for sufficient coal of the best quality to produce a ton of
“Loowe anthracite,” which will command for all purposes, an average
of not less than $5 per ton, while 10 cents per ton will pay every cost of
production.

The extra high heats, which are only obtainable by the Lowe system
of hard coal making, are responsible for the very superior quality of
the product, both of coke and gas. These high heats cause the heavy
volatile carbon (which 1n poorer coke making methods goes off in tar),
in this new apparatus, to be deposited in hard crystal form on the coke,
making it much harder than what 1s known as coke made in the ordinary
way, and containing more combustible matter, which entitles it to the
name “‘anthracite toal,” which it most resembles.

In making 8,000 tons of Loowe anthracite, fully 100,000,000 cubic
feet of combustible gas is saved, each cubic foot of which will contain
500 heat units ; and when carburreted to 20 candle power (which is ac-
complished in the same apparatus and under the same heats) will reach
about 700 heat units. This gaseous product is far more valuable than
the solid, and can readily be sold to existing gas companies, or con-
verted into power, or distributed to consumers at a low cost and large
profits for light, heat and power, in its natural state. This gas, with-
out turther carburretting, will produce about 20 candle power per cubic
foot of gas, with the best incandescent burners; and i1s equally good
for heating, cooking and power purposes; consequently when this sys-
tem 1s put into general use, will rapidly take the place of the more ex-
pensive high candle power gas. But it 1s optional with gas companies,
in making or purchasing this gas, to receive it in either form, to suit
conditions at the time.

Where the hard coal products of the system are used, any open
grate or stove suitable for the use of either bituminous or ordinary
anthracite coal, will operate still better when the new fuel 1s employed.
In house heaters, ranges and base burning stoves, it will give greater
satisfaction than natural anthracite, as it will respond quicker to in-
creased draught, and will as quickly lie dormant in an incandescent
state, when the draught is closed off.

For steam purposes it has no superior.

The “smoke nuisance” can only be overcome when a steady sup-
ply of a better and less expensive fuel can be had. No amount of
laws and city ordinances can cure this evil, but Lowe anthracite will
do it, without an effort on the part of the law maker.

One of the greatest demands for this cleanly fuel will come from
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the steam railroads of the country. It is well known that at present,
locomotives waste more fuel than any other steam generator, and
especially so when soft or bituminous coal is used; and it has been
found that the coke produced from a ton of such coal is worth more
to a locomotive boiler than when the full ton is fed to the boiler in
its raw state.

There are more reasons than one for this. In the first place, when
the coal is first shoveled into the fire box, the volatile or gas-making
part of the coal is quickly thrown off through the smoke stack, and
the sudden evaporation of these volatile portions so cools down the
furnace at each charge that the atmosphere admitted for combustion
cannot properly mingle with the gas, and both being too cool to admit
of good combustion, the result is the enormous volumes of black smoke
seen rolling out of the stack at each new charge of coal.

Not only is this valuable portion of the coal entirely wasted, and
the surrounding atmosphere vitiated, to the discomfort of the passen-
gers on the train, as well as the neighborhood through which it passes,
but the tubes of the boilers become quickly coated with soot which
forms a non-conductor of heat, which prevents the better portion of
fuel from being properly utilized. Nor is this the only waste. The
fireman, in his endeavor to keep up steam, has to frequently stir the
coal to prevent caking, and each time this is done large volumes of cold
air rush in through the open doors with its chilling effect. During this
stirring operation much of the fine coal passes unburned between the
grate bars into the ash pit, and is there entirely wasted; and again at
least four times the amount of labor is expended when raw coal is
used than would be the case with clean coke.

It is not a question whether or not railroads will use coke—that
has been demonstrated long ago by the fact that they now use anthra-
cite coal (when it can be had) at about double the cost per ton of
bituminous coal, and coke is now used in many places, and recently
has been adopted on some Eastern roads. If it could be had by the
exchange of the coal for coke which it would produce, every railroad
in the land would gladly make the exchange, and in many instances
would pay a good cash difference—which they could well afford to do.
The new fuel, however, will prove far superior to the best coke as now
generally made.

The first question that occurs to the gas engineer is—by what
method can this vast amount of coke be produced for supplying rail-
roads, and for smelting, manufacturing and domestic use, to take the
place of soft coal?

This being settled by the fact that a perfect system now exists,
the next question is—how can we profitably dispose of such vast vol-
umes of gas as would be produced while supplying this enormous
amount of coke? This question is equally easy to answer. Fix the
priceg that will give the best returns to the Gas Company, and fully
ten times as much gas can be sold as at present for heating, cooking
and lighting purposes, as all instead of the few would become users of
gas in place of other fuels for domestic purposes. But this will be
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the smallest part of the gas business, for metallurgy and other numer-
ous manufacturing concerns will consume vast amounts. The greatest
use, however, of all, will be for power purposes; but not through
the generation of steam. Electric energy will soon take the
place of all other powers; it is now fast taking the place of steam
and small gas engines.

The cheapest power on earth (aside from that produced by water
falls) with which to generate electric energy, is the large direct elec-
trically connected gas engines, now being made in sizes from 500 to
1500 horse power, when run with gas at cost at points of production,
One man will care for engines sufficient to produce 10,000 horsepower.
A plant of sufficient size, located say near Philadelphia, could supply
power to run all the street railways in New York, Baltimore and Wash-
ington, and take the place of every steam power plant within a hum
dred miles or more of the central station, and not to exceed the
distance at which power is now being successfully transmitted in vari-
ous parts of the world. But as every city will use large amounts of
gas, power and coke, long distance delivery of electric power becomes
unnecessary, as plants will be installed in each city, in order to supply
the required amount of smokeless solid fuel.

In order to throw still more light upon this new subject, the fol-
lowing report upon the new Lowe system, written in the interests of
a syndicate of capitalists, by Mr. L.. E. Bryant, an eminent mining
engineer and graduate of Heidleburg University, will prove inter-
esting :

(Copy)

DanviLLE, Ky., February 20, 1902.
D. H. Gilman, Esq., 71 Broadway, New York City.

DEAR Sir: Permit me to herein give you the results of my inves-
tigations of Prof. Lowe’s new coke and gas making apparatus.

The oven is an adaptation of the horizontal type of oven, which
has been in use for years and presents no radical changes, except the
flues through the walls and the sheet steel casing. The construction of
the oven seems to be unnecessarily massive and costly, for only fire
brick is used—even in the backing of the walls between the ovens and
above the arches where hard burned red brick is used in the Semet-
Solvay and other similar high heat ovens.

The charging, leveling and drawing of the ovens is done in the
usual manner in such ovens and presents no difficulties. The size of
the ovens is larger by 100 per cent. than the Semet-Solvay or the Otto
Hoffman ovens, but is not larger than the Thomas oven or the Mec-
Lanahan oven.

That the oven will work as a coke producer, is unquestioned, and
there is no doubt but that the coke will equal any coke made in Bee-
hive ovens from the same coal; and, further, that the yield of coke
will be increased in this oven from a given coal over the yield in a Bee-
hive oven.

I do not question Prof. Lowe’s statement on this point, for the
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tightness of the oven will prevent any losses from the burning of the
fixed carbon by air leaking in, and the heat of the oven and rapidity
of the coking process will cause the breaking up of some of the vol-
atile hvdrocarbons and a deposit of some of the resulting carbon, on
its upward passage, on the crystal faces of the coke, thus producing the
much desired glaze which protects hot coke in the upper zone of a blast
furnace.

Lastly, the mechanical discharging of the coke by the ram will
prevent breakage of the coke to a considerable extent, thus decreasing
the percentage of small coke and breeze.

There should be very little ash formed in this oven. The yield of
coke from this oven should approximate very closely the theoretical
percentage from any given coal, say within two or three per cent.

The coal gas expelled from the coking coal is taken care of in
an entirely novel way, and probably herein lies the secret of the large
yield of mixed coal and water gas. The ovens being connected through
the walls, and the travel of the gas being across each oven to one end
of the battery, or reversed at pleasure, makes a uniform grade of gas, as
the whole apparatus acts as a mixer. The hot escaping gases are, if
necessary, mixed with sufficient air to keep up the heat at several points
in the travel, and this heat i1s given up to the checker work regener-
ators at the ends of the plant and to the water gas generators, after
which the gas can be cleaned and stored.

The production of the water gas and the enriching of the whole
mixture in one plant and operation is, so far as the writer knows,
absolutely new, and is so simple that it bears all the elements of a
successful mechanical operation.

The large yield of mixed coal and water gas is probably due, in
part, to the almost total consumption of all the soot and dust carbon
given off from the distilled hydrocarbons of the coal and condensed
and caught on the walls of the ovens, in the flues and in the checker
work. The unenriched gas is consequently low in illuminants, but of
great value as a firel or as a source of power.

Prof. Lowe reports hardly any tar saved and no deposit of carbon
in the flues or checker work, which would indicate that this is largely
the source of the carbon which goes into the water gas.

The cost of these ovens, as designed by Prof. Loowe, is really more
than I think necessary. It will not be far from $1,500 per oven. If, how-
ever, the method of construction is changed, so as to permit the use
of hard red brick in the foundation below the hollow tiles, and in the
partition walls and above the arches, and the ovens only constructed
of best fire brick, I think the ovens could be constructed for about $400
less, and that they would readily stand better on account of the greater
strength of the hard brick.

The Semet-Solvay oven is the hottest of all the flue ovens, and
red brick is used in its construction in the places mentioned.

The cost of the apparatus at each end of the battery for making
the water gas and cleaning the entire output of gas, I am unable to
give you, but from its very simple construction I should not think that
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it was very expensive. As soon as the detail drawings are prepared,
exact estimates can be given you.

The cost of operating these ovens is possibly slightly more when
producing gas and coke than when producing coke alone. I should
say that a manager, a bookkeeper, one man at the ram, one top man, and
one man at each door and a coke boss; or two office men and five oven
men, would take care of the day shift, and that five men at the ovens
would take care of the night shift—twelve in all. I think that for
the following wages, good men can be had in the Central States :

R I & 0 e 75 i & p ne e s e $ 6.00
Bookkeeper, per diem ........c.cciveeeenns 4.00
RN B CUABEED & » 5 6.0 s 6 & 65045 56 6w sipe'sia 3.35
BREE BEINErE. DEr QIS oo coinsiennsassnsis 8.00
L TR T s T R 11.35—$32.70

The cost of producing coke and gas from New River at Cincin-
nati, Ohio, in a plant of 12 ovens, using 120 tons of coal a day, would
be about as follows:

[.abor and management, per 24 hours ............ $ 327
BUDDRES. MNAries antl Water ...ccocevcccsocanssss 3.00
L R S T SRS S NP 1.00

Interest, depreciation, repairs and sinking fund, 10
L TR T R S A P 20.00
R I R e i a s o n s s an nble s o s e s as 240.00
ECIE same in bins and IRries . ...icieheinerene 18.00
$314.70

PRODUCTS.

Using 120 tons of coal, the ovens would yield 70 per cent of dry
large furnace coke and 5 per cent of smalls and breeze, and 15,000 feet
of gas for every ton of coal used.

At $4 a ton the 84 tons of furnace coke would be. .. .$336.00
At $1 a ton the 6 tons of small coke would be...... 6.00
At 20c per thousand feet the unenriched gas is worth.. 360.00

$702.00

By the addition of 2 gallons of crude petroleum per 1000 feet of
gas, to the ovens as the gas is coming off, which petroleum would not
cost over 6 per cent, or $108.00 for the 1,800,000 cubic feet of gas, all
this gas can be enriched to 20 candle power and its value increased
from 10 per cent to 15 per cent per thousand cubic feet.

No attempt is made by Prof. Lowe to save any of the tar or am-
monia liquor left in this gas, his theorv being that all the tar and am-
monia are burned, the tar giving up its carbon to the water gas and
the ammonia burning to free nitrogen and water, which is decomposed
again. It is possible that later it will turn out that some little amount
of these products can be saved.
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From the above figures it will be seen that even when using 3 very
expensive coal and paying rather high wages and allowing a round
margin for other expenses, etc., the value of the coke made pays the
cost of operation, leaving the gas free. My understanding is that this
gas, when enriched to 20 candle power, has been sold as high as 33
cents a thousand feet to a gas company.

The cost of maintaining this oven should not exceed 33 per cent
of the cost of maintaining the ordinary by-product ovens. There is
no similarity of the wearing parts at all, and beyond the abrasive action
of the ram or jamming of the coke, there can be no possible chance
for more than ordinary deterioration from heat and friction of the
gases, which with proper construction and materials in the body of the
oven, should be a minimum.

The sheet steel box is a most excellent feature, as it prevents the
leakage of air into the ovens and the consequent weakening of the
gases.

The output of coke from the ovens will be found to equal the out-
put of the best of the by-product ovens, and the output of gas far ex-
ceeds the output of any of them by reason of the manufacture of water
gas from waste heat and carbon in the one operation.

It is true that the ordinary by-products, tar and ammonia, are
sacrificed to produce this gas, but as the gas is more valuable and more
rapidly marketed, the wisdom of the change is apparent.

There seems to be no question of the ability of gas plants or pipe
lines to market their output at figures around 25 cents a thousand
feet for fuel, and 35 cents a thousand feet for illuminating gas.

Manufacturing plants of many kinds prefer it to any other fuel,
and when assured of a steady supply, can be induced to change and
use the gas at once. Such industries as glass works, steel works, tool
works and potteries are almost dependent on gas of one sort or another,
and the increasing use of gas engines of large size for the generation
of power and electricity, makes sure the certainty of a market for a
low priced gas in any of our manufacturing centers.

I trust that T have covered the ground fully, but will be pleased
to answer anything in my power that may occur to you.

Yours truly,
(Signed) L.. E. BrRYANT,
Miming Engineer

DanviLLg, Ky., February 20, 1902
D. H. Gilman, Esq., 71 Broadway, New York.

DEAR Sir: In reference to the use of Elkhorn Coal in the Lowe
gas making oven in the cities of the Central States, and especially
along the Ohio and Mississippi rivers, I beg to say that I believe the
plan to be one that will work out to an unqualified success. This coal
is one of the purest coking coals in the United States, and the vein
from which it is mined is the thickest undeveloped coking coal in Ken-
tucky. It can be mined and put on cars at about 30 cents a ton.

If an independent road to the Ohio river was built, or a 3 mill
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per mile rate secured from some of the existing lines, this coal could
be put on barges in the Ohio river at 75 cents a ton, and delivered at
Cincinnati and Louisville at go cents a ton, and at St. Louis, Hannibal,
Memphis and intermediate cities and towns at $1 a ton. If a con-
nection was made with one of the existing lines, this coal would take
the same rate and find the same markets as the Chesapeake and Ohio
coals or the Norfolk and Western coals. The analysis of this coal
and coke is as follows:

Coal. Coke.
EROE IOIStTe At WRIEEY ... visciscssnacss 2.53 1.08
IR SR, INIMEEEY . .iicsnesrsensnes i 32.45 .60
I L w65 o 05 & ki r o s B b T et 62.15 92.65
B R s s ke armsessdonenessesnssisss 3.07 6.26
IR b a bl s et maenkss a5ssssnasnsss .564 764

This is an analysis of the ten analyses on page 21 of Crandall &
Hodge’s Report on the Southeastern Kentucky Coal Fields.

This vein of coal ranges from 5 to 8 feet in thickness, and should
yvield in the Lowe ovens from 72 to 75 per cent of large coke and 2
percent of breeze. The yield of gas will be fully 15000 feet per ton
of coal, and the gas should be of higher candle power than that ob-
tained from the Pacific Coast coals mentioned in the reports on the
[.owe oven. I have figured the above results from the tables prepared
by Mr. John Fulton as the result of his experiments on the action of
similar coal in Semet-Solvay ovens.

In the Central States of Ohio, Indiana, Illinois, Missouri and
Kentucky, there are many manufacturing cities where Lowe plants
should pay very large returns. To illustrate, take the following list
of such cities, and from the present available gas statistics, I am of
the opinion that each of them would furnish a market for the products
from the size plants indicated and set opposite them :

OHIO: 400,000 tons of coal, yearly.

OVENS, COKE. VALUE. GAS. VALUE. TOTAL.

Cincmnath ...... 2 60000 $ 240,000 1200 mil. $ 240000 § 480,000
Cleveland ....... 2 60,000 240,000 1200 mil. 240,000 480,000
Columbus ....... 2 60,000 240,000 1200 ml. 240,000 480,000
BRI o oo b ot e 12 30,000 120,000 600 mil. 120,000 240,000
0 TS| | 30,000 120,000 600 mil. 120,000 240,000
Danesville ....... 12 30,000 120,000 600 mil. 120,000 240,000
T RS 12 30,000 120,000 600 mil. 120,000 240,000

120 300,000 $1,200,000 6 bil. $1.200000 $2,400,000

INDIANA : 200,000 tons of coal, yearly.

OVENS. COKE. VALUE. GAS. VALUE. TOTAL.
Indianapolis ..... 2 60000 $ 240000 1200 mil. $ 240000 $ 480000
Terre Haute..... 12 30,000 [ 20,000 600 mil. 120,000 240,000
Anderson ........ 12 30,000 120,000 600 mil. 120,000 240,000
Vincennes ...... 12 30,000 120,000 600 mil. [ 20,000 240,000

60 150,000 $600,000 3 bil. $600,000 $1,200,000

]
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ILLINOIS: 480,000 tons of coal, yearly.

OVENS.  COKE. VALUE. GAS. VALUE. TOTAL,
GRG0 ¢ iivsiinon 48 120000 $ 480,000 2400 mil.  § 480,000 $ 960,000
PROER- sivasasnwi. 13 30,000 120,000 600 mul. 120,000 240,000
1 SAlE L s i ses 12 30,000 120,000 600 mil. 120,000 240,000
Springfield ...... 12 30,000 120,000 600 mil. 120,000 240,000
Bloomington ..... 12 30,000 120,000 600 mil. 120,000 240,000
Decatir . ..civaes 12 30,000 120,000 600 mil. 120,000 240,000
AOR s iviiaen 12 30,000 120,000 600 mil. 120,000 240,000
E. St. Lounss...... 12 30,000 120,000 600 mil. 120,000 240,000
B R e 12 30,000 120,000 600 mil. 120,000 240,000

144 360,000 $1,440,000 7.2 bil. $1,440,000 $2,880.000
MISSOURI: 360,000 tons of coal, yearly.

OVENS.  COKE. VALUE. GAS. VALUE. TOTAL.
St. Louis......... 48 120,000 $ 480,000 2400 mil.  $§ 480,000 $ 960,000
Hannibal ....... 12 30,000 120,000 600 mul. 120,000 240,000
Kansas City...... 24 60,000 240,000 1200 mil. 240,000 480,000
St. Joseph........ 12 30,000 20,000 600 mil 120,000 240,000
JOBHR . oveivininas oy 12 30,000 120,000 600 mil. 120,000 240,000

108 270,000 $1.080,000 5.4 bil. $1,080,000 $2,160,000

KENTUCKY: 160,000 tons of coal, yearly.

OVENS. COKE. VALUE. GAS. VALUE. TOTAL.

Louisville ....... 2 00,000 § 240,000 1200 mil. $ 240,000 $ 480,000
Covington ....... 12 30,000 120,000 600 mil. 120,000 240,000
Lexitigton ....ua- [2 30,000 120,000 600 mul. 120,000 240,000
48 120,000 $480,000 2.4 bil. $480,000 $960,000

In these cities the coke could be sold either for a foundry or furnace
coke without further preparation at the price of the best Connelsville or
Virginia coke. It could be crushed to anthracite sizes and sold for
domestic purposes, for which use it is as good a fuel as anthracite, and
can be sold from $1 to $2 a ton cheaper and still net the ovens handsome
pront.

The gas can be enriched to 20 candle power, and sold direct for
illuminating or to the existing gas companies at prices at which, under
present methods of production, they cannot equal. Also the gas can
be sold to all manner of manufacturing plants outside of those spe-
cially needing it. At 25 cents a thousand cubic feet gas is cheaper
than coal to use under boilers in any of the cities mentioned, and with
the advent of stricter smoke laws, will run coal out entirely i1f it can
be had at low prices.

The most promising field, outside of the uses already mentioned,
1s the rapid introduction of large power gas engines, direct connected
to electric generators, for developiug electricity without the use of
boilers. Such plants are very economical and are being introduced
daily.

In the above mentioned states, there are a great many towns and
cities of from 5,000 to 30,000 inhabitants, where gas, electric light,
street railway companies and water works could be consolidated, and
all run from one central power plant, where the Lowe process could
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be used to produce gas and coke and electric power and also illumi-
nating gas. The coke could be sold to local foundries or broken and
screened to egg and nut sizes, and sold for burning in anthracite stoves
and heaters at prices little below anthracite.

The gas from such plants which would be used for illuminating
and power purposes would practically cost nothing, as the coke sold
would pay the whole cost.

The figures now furnished by the makers of gas engines are so
low that one hesitates to use them in a report, but there is unquestion-
ably a great saving in using gas direct at 25 cents in a gas engine to
generate electricity or power, over burning coal under a boiler and pro-
ducing steam, which in turn is converted into power or electricity. In
the former method, the boiler is entirely dispensed with and with it
goes its great liability to accident.

[ need not hesitate to say that in so far as its ability to produce
gas 1s concerned, every Loowe plant would have a market and that the
same industries that now seek the natural gas fields would gravitate
to the cities where such plants were located.

Very truly,
(Signed) .. E. BRYANT,
Mining Engineer.

Gas and electric companies are generally better equipped for put-
ting into operation these improvements, as they already have a foun-
dation on which to increase their stock or bonds, necessary to meet
additional expenses of new construction, and those companies that
accept and act upon these advance ideas will not only keep their pres-
ent business, and add to the same with many fold their present profit,
but from their works will practically run all the electric plants, street
raillways, steam railroads, and finally move all the wheels now oper-
ated by the expensive steam boiler, and for manufacturing purposes
generally. Will gas companies “improve these shining hours?” or will
they allow new companies to form and divide business—always leav-
ing the slower party at a disadvantage? The writer thinks not, after
their experience with the first introduction of water gas, of which this
is the crowning work of the same inventor.

The impetus that cheap gas will give to the large gas engine
industry cannot be overestimated, to say nothing of the enormous
increase in all electric appliances that will so soon take place of steam
and small gas engines. Also to the manufacture of all gas appliances
for domestic use, and gas pipe for the supply of this great increase in
gas consumption, as well as gas meters (a large proportion of the pre-
payment style for the poorer classes of people not now counted among
gas consumers) and incandescent and other gas fixtures, for the thou-
sands who never before used gas, etc., etc.

If the above were all theory, and each department had to be
newly invented and combined, the reader might think the consumma-
tion of so grand a scheme was too far remote for present considera-
tion, but each department is already perfected and only requires capital




for the combination on a broad basis to insure the grandest financial
achievement of modern times, and the time for its full realization is
now here; the engines and electric generators are ready; the process
of separating gases in large volumes from bituminous coal is per-
fected, and the markets for the resulting coke are with us, and all
users of steam for power are ready to dispense with it the moment
they can get the far better electric power at no greater cost, and it
can be furnished for much less and still afford enormous profits to the
gas, coke and power producers. A perfect governor has been secured
that will regulate gas to consumers from many pounds to as low a
pressure as desired, thus reducing the cost of street mains 75 per
cent. What a field this opens for the profitable use of capital every-
where!

Small gas and electric works, with business now too light for
profitable operation, could, by supplying power and coke to surrounding
towns, immediately add to their dividends many times its present profit.

Gas companies who install these improvements can sell power
or gas for producing power to electric companies, and electric com-
panies adopting these improvements can wholesale gas to gas companies
at less than it now costs them to make gas, and while doing so can get
their power at little or no cost.

Following we append extracts from letters and reports of a num-
ber of eminent engineers who have witnessed the operation of the
first experimental plant. While this plant was sufficient to show the
great advantages over all other systems, for the production of coke and
gas, 1t necessarily was more or less imperfect, as the appropriation for
the work was too meager to secure best results.

The following letter from one of the most eminent gas engineers
in this country, Mr. Edward C. Jones, sets forth very clearly the ad-
vantages of the new system, and will be of interest to all gas and coke
producing institutions of the country:

(Copy)
THE SAN FRANCISCO GAS AND ELECTRIC COMPANY.
Engineer’s Department.
E. C. Jones, Engineer.
SAN Francisco, Cal.,, May 31st, 190I.
Hon. B. F. Tracy, 71 Broadway, New ¥ ork—

DEAR Sir: At the request of Prof. T. S. C. Lowe, I am pleased
to give you my opinion of his new Coke and Gas Making System, from
my observations and tests during the operation of the plant. Prof.
Lowe’s reputation as a successful inventor, and the fact that he is the
“Father of Water Gas,” would tend to make the gas world accept his
latest invention without the usual amount of mistrust which applies to
all new processes; in examining his process I have not, however,
allowed these facts, nor his enthusiasm., to disarm my judgment.

As you know, the San Francisco Coke & Gas Co. has erected a
small plant in our city. This plant consists of four ovens with a capac-
ity of four tons each, together with the superheaters, steam generators,
etc., and was completed and fired up a few weeks ago.
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Since starting the apparatus, Prof. Lowe has been experimenting
with the different coals available on the Coast and has produced an
excellent quality of coke from inferior grades of coal in both 24 and
48 hours, with the use of only a portion of the gas for heating. The
coke produced in 24 hours had the same appearance and seemed to
be of as good a quality as that produced in 48 hours, from the same
coal. The process is very elastic in its operation, and the apparatus
is simple and easy to manage. Coke is made in the ovens by radiated
heat and any outgoing heat is taken up by superheaters with checker
brick and by steam generators for converting water directly into
steam, so that there is a great conservation of heat in the machine.

Besides the separation and recovery of a large portion of the coal
gas generated, water gas can be made in the machine at the same time
and o1l of any gravity may be used for making oil gas, or for enrich-
ing. The oil may be used in any of the ovens, and is converted into
gas directly over the beds of coal, so that any heavy oil or asphaltum
falls on the coal, and is made into coke. The fixing of the oil gas is
done in the superheaters.

The plant has been laboring under a serious handicap on account
of the use of local fire brick for building the arches over the ovens,
as these brick have proved unsuitable for use in furnaces where such
high heats are employed. The result has been that the arches soon
showed the effects of the heat and the ovens were not operated at a
heat necessary to produce 24-hour coke continuously. Notwithstand-
ing the bad brick and the consequent low heats the plant has demon-
strated that the process possesses unusual merit. It has produced a
good quality of coke and at the same time has made a gas of 20 candle
power (enriched with crude oil) and containing over 600 B. T. U. per
cubic foot. I feel sure that with this process at least one-half of the
gas contained in the coal will be recovered for sale.

Another feature of the ovens is the facility with which they reheat
after a run of gas making and their ready adaptibility to all conditions
in both coke and gas making.

[ have made analyses and candle power tests of the gas, and they
have demonstrated the ability to make good and satisfactory gas with
this process, also that the coal gas of low candle power has a high
heating value, as shown by the following analysis of coal gas of almost
no luminosity.

May 12th, 1901, 10:30 A. M., using some steam unenriched coal
gas (purified by lime) :

R S 08 4 e T L R I AR sV S vo a d el abm by 0.0
LT PR R SRR S L e P 1.3
B P s @ Brh s w4 S W% o'e n e s S maas 2.4
R TR &5 & 75 3 o sl o 078 s s o ma e o'said Wi de o @e Q.0
I N e x5 Tl s v 8 Ty o oty Wa o s Wnte o 6 ko Wi 50.3
L e e R T R St O R R R A - B SEE PN 27.7
B e s e f s aa s haay T wie d vaa e i b 0.4

100.0

This gas contained 521 B. T. U. per cubic foot.
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Following is an analysis of commercial gas of 22 candle power,
made by the Lowe coke ovens; gas enriched with Bakersfield crude
petroleum 15 degrees B., purified by lime.

May 12th, 1901, 10:53 A. M.

Carbonic aCIA .. s vo o onsiosisnnanssnsae e ni el e 0.0
Iuminants ... .c.coscenine 55 55 ins na s e s b S 11.2
OXYECD o500 0vmnnninomsnos oo enianiemaichi Sl ST 0.4
Carbonic OXIde . ..v.v o ss vismsin s onsinisies it EE 3.4
Hydrogen . .....c.cssecsnns s soessshsssatl sl u 40.4
MATSD. PAS o o 0i0inns a/simsimmnniminin o o ulslesinie i 41.8
INIEPOZON. oo v ininmminensios v me el 2.8

100.0

This gas contains 787 B. T. U. per cubic foot.

The San Francisco Coke & Gas Co. has a contract with the San
Francisco Gas & Electric Co. whereby the latter company takes the
gas it manufactures. The gas to be of an even 20 candle power, con-
taining at least 600 British thermal units per cubic foot, and free from
stipulated impurities.

Under this contract the Coke company has delivered gas at inter-
vals as we could spare a holder for measuring it, as the Coke company
has only a very small holder and a proportional gas meter, but is about
to erect a holder and meter sufficiently large for the work, when gas
will be delivered continuously. The gas delivered met the require-
ments in every way. Following the completion of the preliminary
experiments, the plant has been shut down in order to rebuild the
arches and make a few needed additions.

Very respectfully,

(Signed) E. C. JonEs.

The following letters from Mr. A. H. Branch, an experienced and
well known gas and coke engineer of Denver, Colorado, will be of
special interest as the results obtained under his observation was when

the apparatus was 1n its worst condition. Much better results have
been obtained in later operations:

(Copy)

SAN Francisco, Cal., May 27th, 1go1.
Prof. T. S. C. Lowe, City—

My DEAR Sir: T arrived in the city May 21st, from Denver, Colo-
rado, for the purpose of making a most thorough examination of
your combined coke and gas making plant—since which time vou have
afforded me every facility possible for making the investigation, and
as you have requested it, I herewith give you the result of my obser-
vations, together with my opinions as to the merits of your system.

I find the apparatus works perfectly, for the production simulta-
neously of both coke and gas, and that the coke produced is of ex-
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cellent quality and yields a higher percentage than by any other known
system ; the reason for this being due to the higher heats that can be
so easily maintained in your ovens, causing considerable of the vola-
tile carbon to attach itself to the coke, as it is made, while the gases
arise until the entire mass is thoroughly coked to the bottom of the
ovens, which I find can easily be done in 24 hours, and I believe by
the heats which you are able to maintain, that when a better quality
of fire brick is placed in the arches of the ovens, an equally good
coke can be produced in 12 to 16 hours.

I have examined the coal from a number of the Pacific Coast
mines and am thoroughly convinced that by proper washing of the
slack coal, and removing the dirt, slate and other impurities, as is done
in other localities, that the coke will be equal to any of our Eastern
coke for blast furnace purposes, which requires the hardest quality
of coke.

The charge of coke drawn from one of the ovens, made from
Comax slack coal, yielded of hot coke and entirely free from moist-
ure, 74 per cent of coke. Another mine (South Prairie) produced an
extremely hard coke, yielding 83 per cent, and the superintendent
showed me records of another mine which produced nearly go per
cent of coke, and still with the small amount of volatile matter in that
coal, the heats by this system were sufficient to do coking in same
in 24 hours. All of the coal which I saw charged into the ovens, and
which produced these large percentages of coke, is what is used for
steam making purposes, there not being any of what is known as gas
coal in the ovens during my observations.

Yesterday, the 26th, I made careful tests of the gas produced from
these coals. During the last few days there has been charged into the
ovens each 24 hours, at different intervals, a total of 12,000 pounds
of slack or steam coal. As in the case of charging coal into retorts
the largest amount of gas for a given time is thrown off during the
first hour after charging, the observation which I made, the gas was
taken off and measured three hours after the last charge was put into
the ovens, and the heating up of the ovens was suspended one and a
half hours before beginning to make the test of quantity and qual-
ity of gas, which places the operation of the plant under the most
unfavorable conditions that can ever exist in practice. The results were
that by the most careful measurement of the gas produced, the yield
was steady throughout the observations, at the rate of 70,486 cubic
feet per 24 hours, and it is certain that with the methods of operation
whereby the heat is never suspended more than thirty minutes while
the gas is being taken off, a much larger vield will be secured, and
with the full sized batterv of ovens, as is contemplated in your plan,
I am convinced that one-third of the time will be sufficient for keeping
the heat uniform, while the gas can be taken off and saved two-thirds
of the time, in which case vou must certainly save two-thirds of all the
gas that the coal will produce, using the other one-third for keeping
up the heats. Under these conditions, allowing that the coal was no
better than what I saw treated in the ovens, the yield per ton would
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be 11,743 cubic feet, and by adding the water gas (which was omitted
in this case) the yield of combined coal and water gas would be much
greater, and if gas coal were used instead of this coal with low vola-
tile matter, the candle power must be far greater than the gas from
the coal which I saw used. The gas which was produced during my
observations measured, by careful photometric tests, 13 candle power
without any enricher except what came from the coal itself. We
afterwards added one gallon of enricher per 1,000 cubic feet, when
the candle power at once showed 18 candles; therefore it would
take less than one and one-half gallons to raise the candle power to
20, even with this poor quality of coal, and I believe that with a good
quality of gas coal, the gas taken therefrom, would require not more
than one gallon per 1,000 cubic feet to bring it up to 20 candles, which,
in this apparatus, is done at the same moment and under the same
heats, and in the same apparatus im which the coal gas 1s given off;
thus, while securing large volumes of gas, the same apparatus yields
an excellent quality of metallurgical coke, the profits on which should
in most localities in this country, cover the entire cost of running the
plant, giving the gas practically free of cost, and under favorable con-
ditions and localities, even a profit on the coke with the gas free.

From my observations of the heats necessary to do this work,
with the proper kind of fire brick used in building the ovens, there
would hardly be any limit to the time at which the plant can run with-
out stopping for renewals or repairs. I have carefully examined the
Scotch fire brick used in constructing a portion of these ovens, which
have been in constant use for three months, and while they are not
considered as good as Eastern fire brick, they do not appear to be
affected by the heats that produced the 24-hour coke, but, unfortu-
natelv, the California fire brick that was used in part for want of suffi-
cient Scotch brick of proper shape for the arches, caused a loosen-
ing of the arches by the disintegration and cracking of the local brick,
which makes 1t necessarvy for you to rebuild the arches, and which,
when done with the brick that you have shown me, will make the
ovens permanent and lasting.

[ will say here that the heats required in producing even a 12-hour
coke would not be as high as is carried in the open hearth steel fur-
naces, which, with their far greater heats, last for years. I mention
this that there shall be no misapprehension as to the lasting qualities
whenever the proper kinds of fire brick are used in constructing the
ovens and superheating chambers.

he appliances which you have placed in each end of the row
of ovens for increasing the volume of gas, by the use of the cheap
native oils, work to perfection, producing a fine, rich, permanent
oas without checking the coking process.

In conclusion, will state that while this method of making the
bulk of the gas costs more than would be the case when the bulk of
the gas is obtained from the coking coals by adding more ovens, still
at the price that oil sells for in this locality (less than 2 cents per gal-
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lon) the gas will cost less than one-half of that produced by the cheap-
est methods on the Pacific coast.

Thanking you for the courtesies that you have extended to me in
the examination of your experimental plant, I am,

Yours very truly,
(Signed) A. H. BrancH,

Denver, Colo.
Mr. Willard R. Green, Chicago, 1ll.—

Have just wired you as follows: “There is no question about the
success of Loowe’s plant—particulars by letter today.” 1 arrived in
S. F. 5-21 and left 5-28. Was afforded every opportunity that was
possible, to get at the bottom of facts regarding the construction and
operating of Prof. Lowe’s new gas process, and after the tests made,
I am fully satisfied that the process will revolutionize the gas busi-
ness of this country, also be a strong competitor in most sections in
the coke making business.

5-23, A. M., 5,008 pounds of Comax slack coal was charged into
oven No. 2. This oven was drawn 5-24 at 9 A. M., and yielded 5,032
pounds of hard steel coke, suitable for smelter or blast furnace pur-
poses, yield being 84 per cent—just water enough was used to quench

the fire.

5-24, Q:10 A. M., same oven was charged with South Prairie slack,
6,080 pounds being used. 5-25, 9 A. M., this oven was drawn and just
enough water was used to quench fire so men could handle the coke
with iron forks and wheelbarrows, and weighed out 4,593 pounds
of coke suitable for smelter or blast furnace work—vield 75 per cent;
after being weighed more water had to be put on to extinguish the
remaining fire—probably 200 pounds or more. We tried this to get

the make down to what is known as a hot coke.

Both the above coals were dirty slacks and are used for steam
purposes in San Francisco—the better grades of above coals are used
by the S. F. gas companies for making coal gas.

PRICES OF COAL IN S. F.

Comax and S. Prairie slacks, 2,000 pounds........... $3.50
Comax and S. Prairie lump, 2,000 pounds. .......... 6.50

COKE PRICES IN S. F.

Gas house, per 2,000 pounds ........coo0eevneencans $ 8.00
Lowe’s coke, per 2000 pounds .......coveveeceann. 10.00
English imported, 2,000 pounds. ........covvunun... 13.00
Comax, from British Columbia, per 2,000 pounds.... 8.50
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[f the coal used by the Lowe plant had been washed and the dirt
eliminated, the ash would have been reduced from probably (no test
made on ash) 15 per cent to 7 per cent or 8 per cent.

The Lowe plant has no trouble in selling its coke at $10.00 per ton
with all its ash.

Cannot think of anything more at this time, except to include
an analysis of the combined coal and water gas that was made on Sat-
urday, the 25th inst., and sold to the San Francisco Gas Company:

Carbonic acld ... ....seseceeeisionies st 0.0
LIIUMINANES . coone ssninnnesins avin s ser at o REETESE—— 6.4
OXVEON o vvnsnsessssssaimnn bioe sensineiisi it 1.2
CAtDONIC OXIA@ . o vwvo smuien s siaie sags i o ninoh SR 5.0
PIVACO@EN: . ....cvinnss oannoonbisn st eii el . 45.2
Marshh a5 ....eoseerissnenanarsanneesirarnr i ny 36.4
NILTOZEN . ouvienoniaeaivios saesss dis sy, 5.8

100.0

Candle power, 20.4.
B. T. U. per cubic foot, 676.

Hoping that the above will be the information that you desire,
I am, Very truly,

(Signed) A. H. BrRaNcCH.

SAN Francisco, Cal., June 1st, 1901I.
Prof. T. S. C. Lowe, San Francisco, Cal.

DEAR Sir: 1 have read with much interest the letters written to
you on May 27th by Mr. A. H. Branch of Denver, Colorado, and
that of Mr. E. C. Jones, engineer in chief of the San Francisco Gas
and Electric company of May 3ist, to Hon. B. F. Tracy, of New
York, and having participated in all of the operations of the pre-
liminary plant of the San Francisco Coke & Gas Co., and having
carefully noted the results in both coke and gas, I fully concur in all
their statements concerning your adm1rab1e system for 51mu1taneously
producing a brilliant gas and superior “foundry coke” within the same
apparatus. I have also noted carefully the production of gas by the
use of our native heavy petroleum of 14 degrees B., and find by your
new system that six gallons per 1,000 cubic feet wﬂ] produce a very
superior twenty candle gas containing very high heat units, exclu-
sive of the coal gas.

Of the o1l used, about 8o per cent is converted directly into a
very permanent fixed gas, besides adding something to the coke in the
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ovens, while about 20 per cent is returned in the form of tar, which
at present rates sells for nearly three times the price of oil. The
oil sells here at something less than 2 cents a gallon, and by taking
the value of the by-product, leaves a cost of all the materials for
making the gas at about 8 cts. per thousand cubic feet. The labor of
two men on a shift of twelve hours is sufficient to produce one mil-
lion cubic feet per day. This gas is independent of that produced
from coal, which in this apparatus is very small in comparison with
the whole gas making capacity of this plant when the native oils are
used.

[ have carefully noted the coke productions of your ovens, and
find the yield to be the highest of any system I have ever heard of.
Careful tests of a number of our Pacific Coast coals showed the fol-
lowing results:

Amount Amount Percentage
of Coal of Coke of
Kind of Coal. Used. Returned. Coke.
Wellington scrngs. . 6,000 lbs. 5,620 Ibs. 03.00%
South Prairie ....... 5,032 lbs. 4,008 1bs. 84.25%
NVIICITISON . oos aeens 6,080 Ibs. 4,593 lbs. dry 75.74%
COMAX SCTNES. <., 6,000 1bs. 5,040 lbs. 84.007,

I think, as you do, that an allowance of about 5 per cent should
be made for moisture in some of these cokes, as our methods of quench-
ing are not vet quite perfect, but the coke from the most inferior coal
and quenched as we do it, is readily taken at $10.00 per ton, and the
buyer does his own loading and hauling. _

Mr. Branch and myself carefully weighed a charge of the Comax
coal and coke from one oven hot and free from moisture, and found
the yield to be over 74 per cent of very hard coke.

While I know nothing personally of the yield in Beehive ovens, I
have frequently been told by those who should know, that Comax
coal yields between 60 and 65 per cent, and I believe this to be reliable.

Very truly yours,

(Signed) J. W. BURKHART, Supt.

The following letter from Mr. Frank C. Tryon, an experienced
and well known engineer of New York, will prove of special interest,
as he has given the subject close study and observation:

June 11th, 19OLI.

Hon. B. F. Tracey, President U. S. Coke & Gas Co., 71 Broadway,
New York City. |
Dear Sir: Copies of the reports of E. C. Jones, chief engineer

of the San Francisco, Cal., Gas & Electric Co., and A. H. Branch,

chief engineer of Denver, Colo., Gas Co., have been submitted to mf_:

and, I presume, probably for the reason that I have been asked b}

you to go to San Francisco as an expert. Both these men are known
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to me as expert gas engineers, Mr. Jones perhaps more favorably by
reason of past work of public nature in gas making interests. Mr.
Branch’s reputation is, however, equally high in his own city. The
reports of these two engineers made at separate times and under
different conditions, are much more convincing than any single report
could possibly have been to you. Both reports show that the plant was
not in the most favorable conditions for successful tests, but all tests
made show advanced results over either ordinary gas or coke mak-
ing, that it seems hard to realize that both are accomplished at one
and the same operation, and with the same heats.

Usual gas making by retort process gives a result under best
conditions of only 10,000 cubic feet gas per ton of coal (more often
only 8,000 to 9,000 cubic feet) and a resultant coke of very inferior
quality of only about 50 per cent of the coals used and of this amount
from 40 to 50 per cent has to be utilized for keeping up heats, leav-
ing only about 20 to 25 per cent for salable coke. Gas by this retort
process is only about 60oo B. T. U. value and about 16 candle power.
The coke from retort gas has no value for blast furnace or smelt-
ing purposes, and is only used for cooking and heating, selling usu-
ally for about $3.00 per ton delivered, netting the producer about
$2.50 per ton.

The making of coke of a quality which is necessary for furnace
or smelting purposes, is an industry entirely by itself in which no
attempt is made to save any more of the gas than is required as heat
to coke the coals, all the remainder being allowed to escape into the
atmosphere; even in this manner the results are about 60 to 65 per
cent of the coals returned in coke, and of this amount only about 50
per cent 1s marketable for smelting purposes and all the contained
heats of the furnace are lost in discharging the coke from the oven
and refilling with coal.

When we compare Prof. Lowe’s system with the above and find
that by this system the results are far above either of the others, its
value can hardly be computed.

Coals in New York., worth say $2.25 per ton, of far superior qual-
ity to any of those used in San Francisco for the test referred to, will
return, in coke at least %0 per cent of the coals used. This would
make the coke cost here $3.21 per ton. Connellsville coke sells in
New York and vicinity at $5.50 per ton. 'This will leave a profit of
$2.29 per ton to pay for labor and other expenses.

A 100-ton plant erected near here, would probably require two
shifts of four men each, together with a superintendent or foreman.
Such labor would cost not to exceed $25.00 per day, leaving a bal-
ance of $204.00 per day to charge against interest, depreciation and
expense and gives you 1,000,000 feet of gas as a clear profit.

The above is certainly a conservative calculation, when the tests
n}arle by Mr. Branch at San Francisco shows that 5,008 pounds of
Comax slack coal vielded 5,032 pounds of hard steel coke, suitable
for smelter or blast furnace purposes, which is 84 per cent; and
another test of 6,080 pounds of South Prairie slack yielded 4,593
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pounds of hot coke, which is 75 per cent, it is certain with perfect
ovens and washed coal, the calculation above is on the safe side.

When we consider the volume and the quality of the gas taken
from these Western coals, which was 11,748 cubic feet per ton of
13 candle power, and 648 B. T. U., the gas proposition looms up as
an immense possibility. With the present cost of gas making in this
section of the country, there should be no trouble in disposing of the
gas portions of the output for at least 25 cents per thousand cubic
feet to existing gas companies, the purchaser to supply holder to
receive it. This would reduce the expense of erecting plants, and
contracts can easily be secured for the output to be accepted daily.

With coals which can be purchased here for $2.25 per ton, a
gas of at least 18 candle power can be produced, and possibly of 20
candle power, which would probably be the standard required. If
only 18 candle power has resulted, it could be brought to required
20 candle power at an expense of about one-third-gallon oil per thou-
sand cubic feet.

If the gas from one hundred tons of coal was turned into power
instead of illuminants, and utilized with modern high grade gas
engines, it would supply 50,000 H. P. for one hour, or 5,000 H. P.
for ten hours, or if again this power was turned back into illuminants
by electricity, it would supply 55,000 16 candle power incandescent
electric lights for ten hours. Or again, it would move 250 street cars,
eight miles per hour, for ten hours, or 20,000 car-miles, and if each car
contained 30 passengers, it would carry 7,500 passengers eight miles
per hour for ten hours, or move #%5,000 persons eight miles,
or 600,000 persons one mile. This amount of power is derived from
the gas from 100 tons of coal and the coke has shown a profit of
over $200.00.

The gas from a plant, daily capacity of 1,800 tons coal, would
supply all the power required by the Metropolitan Traction Co., in-
cluding the Third Ave. and Huckleberry System, to run their entire
road, and the profit on the coke, after paying for the coals and labor,
would amount to over $3,600 per day, or if this coke was again turned
into water gas, which could be done with the same heats, it would
furnish over 15,000,000 feet additional gas per day.

The possibilities of this system are almost limitless, and it seems
to me that whoever controls it holds the solution to many very import-
ant problems which must soon be solved. The absorption of heat
by water to be expanded for power is a waste so great that it will
soon be looked back upon with wonder, while the direct expansive
power of gas, through the medium of the high grade gas engine, 1s
the reliable power which will eventually move the commerce of the
world.

There are many interesting problems to be worked out along the
lines of the two able and interesting reports above mentioned.

Respectfully submitted, _
(Signed) Frank C. TryoNn.
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Four months after these reports were made, the ovens were again
fired up for making a special test in the interests of New York par-
ties, and from the examination then made by Mr. Jones, the follow-
ing letter was received from him, together with the results produced
in the manufacture of coke by the old methods as compared with the
yield with the same coals by the new Lowe process.

San Fraxcisco, Cal., October 8th, 1901.

Prof. T. S. C. Lowe, Pasadena, Cal.

My Dear Pror. Lowk: In reply to your letter—I received the
photographs of your coke system and remailed them to Mr. Well-
man of Cleveland, Ohio.

[ enclose a letter of introduction to him, and I know you will
like him, as he is one of the leading engineers of the United States,
and at present president of the American Society of Mechanical Engi-
neers. 1 also enclose one of his circulars in regard to coke.

[ quite agree with vou that the time has gone by for conservative
statements concerning your system of coke and gas making, and the
results of your last test were so highly satisfactory that there 1s no
question as to the merits and complete success of your system. One
of the most gratifying features of the recent test was the large per-
centage of good coke produced in 24 hours and the large amount
of coal gas of high heating value recovered from the ovens as a by-
product. I should like to have you send me your Eastern address in
both Philadelphia, New York and Boston, so that I may reach you
by other letters while you are away. 1 assure you that I wish you
all success and will do evervthing in my power to help you.

Sincerely yours,
(Signed) E. C. JonEs.

P. S.—Coke produced from coals obtainable on the Pacific Coast
in retorts for gas making purposes:

Per Cent.

Hetton ¢0al, AUSHIAHA . .. i aein v s s vk 64.00
Blue Canyon €0al . ... sk . covsvicns s snnii st i 60 .00
Walsend coal, co-operative mine, Australia.......... 65.00
South Prairie coal, Washington ... .. -usnere bbb 63.75
ComMax COAL ... itiineswuls s wesnss ol iR 66.6
Westport coal, New Zealand . ...ins. oililleinae sy 65.00
Fast (Greta coal, AUstralia ... cuilvs i vewso el st 62.5
E.C.J

The following extracts from an exhaustive report in the inter-
ests of New York and Seattle capitalists will prove of unusual inter-
est, coming as they do from Mr. Chas. Russell Collins, engineer, of
Seattle, Washington, a gentleman of unusual ability and extensive
practice in both coal and water gas manufacture:
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SEATTLE, Washington, Oct. 7, 1901,
J. W. Clise, Esq., Seattle, Wash.

DEAR Sir: The following is a general report of the test made
by me of the Lowe coke oven process:

I left Seattle on August 22d, arriving at San Francisco on August
24th, on which day I met Professor Lowe, as previously arranged by
telegram. The general plan of the operation was as follows :

1. COKING. Charges of uniform weight were made every six
hours 1n one of the four ovens, each oven being drawn once in 24 hours.

2 GAS MAKING. Gas was made intermittently day and night,

averaging 30 minutes out of every 60 minutes, except when drawing
and charging ovens.

3. HEATING.. .The balance of the time, or every alternate 30
minutes, was used in heating the apparatus.

The arrangements for measuring the results were, in general,
satisfactory. Pressure gauges were placed at all of the critical points
of the apparatus and connections. All materials used were accurately
measured by scales and meters.

The gas was measured in a proportional meter of the Westing-
house type, and its registration was checked by a set of four 150 light,
dry meters. The latter were carefully proved before and immediately
at the termination of this trial. All measurements of gas were cor-
rected for temperature from the record of a thermometer set at the
inlet of the battery of meters.

A bar photometer, 60 inches, equipped with wet test meter,
candle balance, etc., was used in the tests of candle power and all
readings were corrected for consumption of gas and sperm. The
samples of gas were taken from all parts of the apparatus during the
periods of gas making, and from the experimental holder. These
samples were collected in glass tubes, the ends of which were her-
metically sealed by fusing in a Bunsen flame.

Specific gravity determinations were made by the effusion method.
While the apparatus was making gas, a pressure of 0.3 in ches to 0.5
inches was maintained. All gauges and meters were read by my-
self or my assistants at short intervals during each run of the entire
test.

During the five days of continuous operation, coal was coked

] j -
regularly and separate runs of gas from six to ten hours’ duration each,
were made of :

I. Straight coal gas.

;|

2. Coal gas and non-luminous water gas.
3. Carburetted coal and water gas.

All readings, weighings, collections of samples and candle power
tests, were attended to by my assistants or myself.
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COKE.

South Prairie coal from the state of Washington was used. It is
good coking coal, showing about the same analysis as that of the Cape
Breton coal, used in the Otto-Hoffman plant at Everett, Mass.

Twenty thousand pounds, or 8.9 long tons, were charged and
drawn each 24 hours. Each of the four ovens took its proportional
weight of coal, the end ovens doing the same work as those in the
center. The time of drawing the coke and recharging with coal aver-
aged 20 minutes.

The coal was discharged from two hoppers through charging
holes in the top of each oven, and afterwards spread and levelled by
hand. Distillation of the coal commenced at once, the rising gases
igniting immediately on closing the oven door. At the end of 24
hours, each charge averaging 4,000 pounds, was drawn in a solid
mass on to a receiving car. A “drag” was used for this purpose. The
coke at this point of the operation was of a uniform heat, and uni-
formly coked, except where it came in contact with the “drag.” The
depth of the charge averaged 18 inches. No exact analysis of the
coke has been made, but physically it had all the well-known char-
acteristics of a bee-hive product. The columnar structure, the crys-
tallization of carbon on the upper portions and the cauliflower sides
were well-defined.

South Prairie coal, under different methods, yields the follow-
ing results in coke:

Method. Vield.
Coal gas benches (regeneration) ..c.s:sseasesnnsnsans 65 %
Bee-HIVE ... cuvuvosisnmonssnsn sassnsse finiirri 70%
[_..OTL'{-’ ........................................... 80%

The heats increased until the third day of the test, after which
they remained constant without apparent change. During the whole
test, gas was made intermittently, so that about 50 per cent of the
total time was consumed in heating the ovens.

The separate charges varied from 74 to 88 per cent in the yield of
coke. Under the high heats maintained, the condensable gaseous com-
pounds of value were completely decomposed, resulting in the produc-
tion of a higher percentage of coke and an extremely low yield of tar.
As a further result of the high heats, the yield of gas per ton of coal
was extremely high. At lower heats, more tar would be recovered;
a richer gas would be made with a consequent decrease in the yield of
coke.

The flexibility of the apparatus, in the manipulation and con-
trol of the air admitted for raising the heats, should make it pos-
sible to obtain any desired result in the quantity and quality of coke,
gas and tar, between the extremes of maximum and minimum heats,
which will not destroy the brick work.

No means were provided for the recovery and measurement of
ammonia. It will probably be equal to one-half of the total product
from a given coal, as gas is saved and stored for but one-half of the
total time of coking.
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COAL——-GAS.

Although the scheme of the process does not contemplate the
manufacture of straight coal-gas, alone, a trial of the apparatus was
made at my suggestion, in order to determine the actual quantity made
per ton of coal. This result enables more exact comparison possible
with other forms of coking, or by-product processes.

Two days were spent in operating in this manner, with the fol-
lowing results:

Cubic Feet.
L N TORE Der OME . .. s o os o etecssidesoassnns 7,003
ERRR RS RTINS BOE QBY . o i cis ivonincpnisserssoges 170,232
CONE ey oilitle perton (SHOTE) .....cveseenvevanes 7,000
OO T DEr 100 (loBE) . o.oveives'vesnassnss 19,100
L e SN R S A e 1 L 85,116
S B T R R e R NP 85,116

This result gives a yield per ton of 2,000 pounds in surplus gas
of 8,500 cubic feet per ton 2,240 pounds.

The high yield of gas per ton equal to 8.5 cubic feet per pound
of coal, was due to the extremely high heats in the ovens and super-
heaters.

The heating value per cubic foot of the mixed gas is low, but
the total heating value per ton is high, due to the increased make. It
equals 5,162,053 B. T. U. per ton of 2,240 pounds.

(Note. This was in addition to the ]Ell'“’L }itltl of hard COke.)

CARBURETTED COAL AND WATER GAS.

Carburetted gas was made on the fourth day of the test. The
only oil used was a California product from the Bakersfield district,
h;wmﬂr a gravity of 14 degrees Beaume. A continuous trial through-
out one day gave the followmg results :

Gas made per hour, cubic feet ..........c.c0veee.. 10,675
Gas made per day (23 hours), cubic feet ........... 245,525
Gas made per ton (2,240 pounds), cubic feet ........ 27,600
Oil, 14 degrees B., per 1,000 cubic feet (gallons) ..... 6.27
B R s s W e v ailyntesdnvisnnshssnonsases 21.02
Candle power, corrected for CO2............c.c.nt 24.15
ERRISE DR BREORY oocosneesccondnsosaiosesssioss 3.62

(Note. This gas was exclusive of that used to keep up the heats.)

Based on the above results, a 20 candle power gas can be made
with 5.52 gallons per 1,000 cubic feet of 14 degrees B. oil.

The increased volume of gas as Lompared with the make of uncar-
buretted coal and water gas, is due to the increased production of lamp
black from the oil, which dissociates an additional quantity of steam.
The analysis discloses this fact. As a consequence of this decompo-
sition of a portion of the oil, for the purpose of increasing the vol-
ume of gas, only a portion of the oil acts as an enricher.
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The water gas is made at the expense of the hydro-carbons in
the oil and coal gas, as the coke remains unaffected—the entire yield
of 8o per cent being saved.

The candle power was varied purposely by varying the amount
‘ot oil per run, ranging from 28.2 candles to 14.00 candles. The
apparatus made gas freely, and in greater quantity than the scrubbers,
purifiers and exhauster could handle, properly. The gas of 22.0
candle power gave a flame of great effectiveness in a regular Bray
burner, measuring 4 inches in height and 34 inches across the top,
with a very small zone of “blue” at the tip. It was white and strong
in spite of the high percentage of carbonic acid and nitrogen.

(Note. The undue amount of carbonic acid and nitrogen con-
tained in some of the samples of gas analyzed was due to the neglect
of the operator to discharge the products of combustion out of the
stack before beginning his run of gas making, which is easily done,
and especially so in the more complete apparatus as now designed.—
E.ditor.)

GENERAL.

The following observations are the result of the foregoing exper-
1ences :

I. (a) The general plan of coking, closely follows the well-
known principles of Bee-Hive practice, and the design of the appar-
atus in this respect is an adaptation of a successful oven of the Bee-
Hive type.

(b) The intermittent operation of alternately heating and gas
making had no appreciable effect on the quality or quantity of coke.

(¢) The admission of air and the conditions governing the com-
bustion of the products of distillation, are under absolute control, thus
giving a flexibility to the apparatus as a coking oven, which should make
it possible to coke low grade coals.

(d) It is, therefore, obvious that the vield in coke and tar may
be varied by the adjustment of the heats. :

(e) When making high grade, strong coke for cupola use, the
yield of tar will be insignificant ; hence the commercial value of the coke
must be enhanced (1) by an increased yield per ton of coal, and (2)
by increased value on account of superior quality, in order to offset
the loss of tar as a residual.

2. (a) The analysis of the samples of gas prove the successful
dissociation of steam in the presence of lamp black, producing non-
luminous water-gas.

(b) The supply of lamp black may be provided from one or
both of two resources:

From the decomposition of the condensable hydro-carbons in the
coal-gas. From the decomposition of the condensable hydro-carbons
in the o1l-gas. Competitive conditions will govern the selection.

(c) The efficiency of the apparatus, in the enrichment of gas with
oil, should be equal to that of any water-gas process operating inter-
mittently.
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(d) The apparatus readily admits of operation for the productiea
of :

Blast gas,

Producer gas,

Coal gas—non-luminous ; Coal and Water Gas, non-luminous.

Coal gas—carburetted ; Coal and Water Gas, carburetted.

AND WITHOUT AFFECTING THE COKE PRODUCT.

In general, the construction is compact and simple, free from in-
tricate flues, and well adapted to withstand the work of variable heats.
The cost of construction and maintenance should be at a minimum for
an apparatus of the by-product type.

(NOTE.—The discrepancies which appear in the foregoing reports
as to the amount of o1l required for carburetting the coke oven gas is
more apparent than real. First, the gas from the coal, unmixed with
water gas, requires but a small amount of enrichment. When the coal
gas and water gas are in about equal proportions, the water gas por-
tion requires as much enrichment as water gas does by any other pro-
cess. In some of these tests a large portion of the gas was made entirely
from oil, which accounts for the increased make of gas in some of the
runs. This extra volume of gas from oils required the use of from
four and a half to six gallons per 7,000 cubic ft., according to candle-
power.)

In the operation of these expe'imental coke ovens which covered,
all told, a period of five months, there was not a single hitch or stop,
and none of the observers—including the inventor—could suggest any
improvements in principle; and the improvement in construction was
fully planned before these ovens we-e built. These improvements con-
sist in heavier and better brick wik, better iron and steel work, in-
cluding better arranged valves and doors, and the substitution of dis-
charging ram instead of the drag used, in these experiments, for dis-
charging the coke, also larger steam generating surface at the ends of
the oven.

In the experimental ovens, which were built on a very inadequate
appropriation, an iron drag weighing a half ton to each oven, was used,
which required twenty minutes to operate; whereby the ovens were ex-
posed to the indraught of cold air, instead of three minutes when a dis-
charging ram is employed. In addition to the extra cooling vﬁ::c_ts
caused by the oven door being too long open, the cold iron drag in
ezch case had a tendency to cool the bottom and absorb heat therefrom,
which will not be the case in the better method of handling the coke.

Taking the time saved in restoring heats lost in this way, t gether
with a great saving in radiated heat through the thinner brick walls,
which is entirely saved in the present walls of double _thicknes-a with
best non-conducting materials between the brick and iron work, the
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time required to restore heats in the ovens will be reduced from thirty
minutes to the hour, to fwenty minutes, which will allow the saving
of two-thirds of the gas from the ccals, instead of one-half, as shown in
the operation of the experimental ovens. This will secure a gain of
25 per cent in extra gas saved per ton of coal used. In consequence of
shortening the time of charging and discharging the ovens, and by their
more perfect construction, a depth of coal of 30 inches will b_e more
perfectly coked than 24 inches in the same time in the experimental
ovens, thus increasing their capacity or daily output 25 per cent.

While the gas is taken off from the ovens intermittently, the coking
process is continuous, inasmuch as neither atmosphere used in restoring
the heats or steam used in making water gas and taking away the coal
znd oil gases from the ovens, are either of them admitted at a less
heat than is sufficient to keep the coking process going on rapidly.

Owing to the unusually even heats that are maintained in these
ovens the liability to repairs is but a fraction of that of any other form
of coke ovens.

RESULTS.

As an example of the profitableness to investors in the new Lowe
Anthracite System, we will suppose that in a city of 15,000 population
there would be about 3,000 families; and allowing that 2,000 families
should average 20 tons of the new anthracite per annum, including
what would be used for manufacturing purposes—including steam,
foundry work. etc.—at say $3.00 per ton, would yield a gross income
of $120,000.00 per annum. Deduct for raw materials (coal slack) $60,-
000.00 per annum, and for labor $20,000.00, which would include de-
livery of the fuel (a very hich estimate for both items of expense) and
we then have a net profit cf $40,000.00 per annum on an investment
not to exceed $100,000.00. In addition to this profit may be added the
total receipts for gas sold to the gas company, and for power and
other purposes.

To licensees operating this system the parent company will fur-
nish attractive illuminated posters for effectively advertising LOWE
ANTHRACITE as the ideal fuel. This will cause quick trials of the
fuel in any locality, and once tried, the user will have no other kind.
Also a number of exceedingiv attractive gas appliances for domestic
use, will be sold at low wholesale prices to licensees, which will largely
Increase gas consumption.

Such a business as above could be capitalized at $500,000 and its
securitizs would become the most popular of any in its locality, con-
trolling as it would, one of the most important public utilities. There
are many hundreds of moderate sized cities which would support a
capitalization of from $100.00c to $1,000,000, besides the larger cities
whose capitalization under this new system would reach from $1,000,-
000 to many millions. ‘

Where the raw materiais can be had at a lower rate, then the An-
thracite can be sold corrzspondingly low, and where bituminous coal
is higher, it will always be found that a clean domestic fuel as desirable
as LOWE-ANTHRACITE, commands a correspondingly high price.
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About twenty-five years ago some enterprising owners of anthracite
coal mines shipped their coa: to some European cities for domestic
uses, and on the decks of the same coal vessels they took along the
American base-burning stoves and house heaters, in order to quickly
introduce the new fuel. The venture proved successful. Now base-
burning house heaters and stoves can be had everywhere, while the ordi-
nary open grate and cooking ranges are well adapted to this new, hard
and cleanly fuel without alteration.

In operating the new Lowe System for the production of coke and
gas, central locations can be selected, inasmuch as there are none of the
disagreeable odors that are common to ordinary gas works attached to
this system, whatever. The coke, when drawn from the ovens, is clean
and smokeless, while none of the gaseous product which gives the odor
can in any way escape, consequently this odor is all sold for cash at so
much per thousand cubic feet, perfectly purified and, when used for
highting or domestic or other fuel purposes, is the sweetest. cleanest and

Mmosi :‘r.’l'{f.;h’ff”} f?f all f”t‘/ﬁ.

FOR BLAST FURNACES.

And other metallurgical uses, on account of its extra freedom from
sulphur and the further fact that the coke is much harder and more
suitable for carrying stock, and with it carries fully 10 per cent more
pure carbon, LOWE ANTHRACITE COKE has no equal. The extra
carbon comes from the volatile oils contained in the coal used. and on
account of the extra high heats, is deposited in hard crystal form on
the coke. instead of going off in tar or in unfixed carbon and wasted
as 1s the case in all other methods. From the same cause a large portion
of the sulphur is eliminatad while heating the apparatus, and a still
larger portion is taken up by the action of white hot steam, which is
converted into a combustible gas carrving with it the sulphur, and in
turn this sulphur is entirely eliminated from the gas by Prof. Lowe’s
new oxide method of purification, at a cost of less than 1 mill per thou-
sand cubic feet.

IRON AND STEEL MILLS.

When producing their own coke will at the same time recover
sufficient gas of high heat units to displace the usual gas producer
plants, and their always attendant heavy expense, and at the same time
do much quicker and better work. ,

Although this is the first printed announcement that has been is-
sued since the tests of the System were made, there are now five
batteries of the new Lowe Coke Ovens in as many places now under
construction, on the Pacific Coast and in the East, besides many others
In Cmrnvrnplatif::1_ A strong New York ?-Z_H'I'H“Cﬂ[l" is now being formed
for handling several of the Fastern States, particulars of the organiza-
tim:jof which will be given in due time, describing territory to be cov-
€red.




To those who may wish to be early in the adoption of these im-
provements, special advantages will be given, and to those desirous of
securing exclusive rights for special localities, or a state, for future
development pending further investigation and knowledge of the sys-
tem, options can be secured on advantageous terms, also options for
rights in one or more foreign countries.

In the meantime, for additional information address American
Coke and Gas Co., 374 Bourse Building, John Haug, Engineer, Phila-
delphia, Pa.

Pacific Coast office, Los Angeles Safe Deposit and Trust Co.,
Bradbury Building, Los Angeles, California.

MAY, 1902
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PROF. LOWE DIRECTING THE BRICK WORK IN THE CONSTRUCTION OF FIRST LOW E

ANTHRACITE COKE OVENS,

FIRST BLOCK OF LOWE ANTHRACITE COKE DRAWN FROM EXPERIMENTAL OVENS AT

SAN FRANCIS(CO, APRIL, 1901,




GENERAL VIEW OF EXPERIMENTAL LOWE ANTHRACITE COKE OVENS, AT SAN FRANCISCO.

VIEW SHOWING WASHERS, SCRUBBER, STEAM GENERATOR AND THEIR CONNECTIONS WITH
LOWE EXPERIMENTAL COKE OVENS, AT SAN FRANUISCO,




UAS ENGINES OPERATING THE MOUNT LOWE FLECTRI( BRAI

LARGE 500 « OLT

ELECTRIC GENERATORS, BELT DRIVEN BY GAS ENGINES, FOR FLES

STREET RAILWAYNS.




| 2 O

(X |

HOlis]

OF TH K

POWER,

CENTRAIL

kL L

STAT]

S8

PROFITABLE WAYS 0Ol

I

-

113

H'l

:\ill

ERATED B)

AND POWER

'HIE SURPLUS

'RECT CONNE!

K I'Os K.

rAS FROM THI

FELD GAS ENGINES FOR

LOWE CORE OVENS.




-

—— .
B e

."l-\.

PROF.T. S. C. LOWE

}J}-”i.“x"{”r .l.- -\': 'rL l,l}fk't', IIIII.'I:I{"III!"I;. r'.."- ff."t‘ HEW ”Lfa'fu":':.!'-f'ih'l':"l' l".’l'lrm'l.' and

‘aAs .i_‘\,'jh'ﬂf a'-,'{ LOO I\'i‘/ir" f..'Hl*Iu'H [O N:’t' H:.\:f.\' f.i'u"'t'f'-"e':'.f'r‘\' J'.’r. the L‘k""r"l“'! [0 ”“‘1"{
any further imtroduction,-but as men have been born since his earlier
mventions who are now grandfathers, and consequently fully two new
generations have come into existence since he brought oul several -
the _’-r_,-'lﬂ:u':'.rtrﬁ J'J'r-_'t'ﬁ'-“ri’. :[He’f'l'n"

ventions ':ifr. *l-.l".'l‘lff f.‘”f‘f”'hf”ft' Lo !"u’!.fl' :\'1‘F'flif_
[,"EHH the L'fu'.l'_{f,:”[” -\'IHH(H‘." ;a‘(- the ,\'u;f Francisco I ';I.a'f\ ey f‘.’l-r’:'l‘ of

~f:.!4f:r'|'..l.'\-.

unusual interest in connevtion with his later in@












