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PETROLEUM AND ITS PRODUCTS.

The name of petroleum is derived from the Greek 7irpos
a stone, and YAazor oil; Latin, petri oleum. The substance
to which this name has been given is otherwise called rock
oll, and when rectified, mineral naphtha, to distinguish it from
analogons compounds distilled from coal and wood, and which
are respectively styled coal naphtha and wood naphtha,

Petrolenm having, since its manifold uses were discovered:
become one of the most important articles of American com-
merce, it is the purpose of this article to give, #o far as space
will permit, the leading points in its history, statistics of its
production, the method of obtaining and refining it, and the
nges to which the various products obtained from it can be
applied, together with such other details of interest as may
suggoest themselvesgto the writer,

One of the most remarkable oversights that has occurred
in the history of American manufactures is the fact that,
although petroleum was known to exist in abundance and
its analogy to coal oil was well recognized by chemists, the
enormous natural supply of this useful material was ignored
for years, while the distillation of coal was carried on quite
extensively. It maynot be amiss, in this connection, to make
& brief reference to the coal oil manufacture.
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COAL OIL MANUFACTURE,
In & work entitled “ Eighty Years of Progross,” Mr. Jamos

T, Hodge, geologist, writes ns follows:
The following is s list of some of the factories which were

in operation in 1861 :
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Besides these, there were from sixty to s hundred wore
factories, of greater or loss capacity ; and the total product of
coal oll was estimated as being nearly 10,000,000 gallons per
annam st that time.

Petroleum had, however, at this time begun to be produced
in large quantitics, and to give promise of developing the im-
suense trade that has since grown out of it. The origin of
the Amerivan trade will be found in the following

HISTORY OF AMERICAN PETROLEUM

for which we are again indebted to the work already quoted:

*The occurrence of an oily fluid oozing in some regions
from the surface of the earth, coming out with the springs of
wator and forming a layer upon its surface, has been noticed
from ancient times, and the oil has been collected by exca-

vating pits and canals, and also by sinking deep wells. Ba-
koo, a town on the west side of the Caspian Sea In Georgia,
bLas long been celebrated for its springs of a very pure variety
of petroleum or naphtha, and the annual value of this pro.
duet, sccording to M. Abich, is about 8,000,000 francs, and
might easily bo made as large again. Over a tract about 25
miles long and half a mile wide, the strata, which are chiefly

sandstones of loose texture, belonging to the
medial tertiary formation, are saturated with the oil, and
hold it like a sponge. To collect it, large open wells are sunk
to the depth of 16 to 20 feet, and in these the oil gathers and
is oceasionally taken out. That obtained near the center of
the tract is clear, slightly yellow, like Sauterne wine, and as
pure as distilled oil. Toward the margins of the tract the
oil is more colored, first a yellowish green, then reddish brown.
In the environs of Bakoo are hills of volcanic rocks through
which bituminous springs flow ont. Jets of carburetted hy.
drogen are common in the district, and ealt, which is almost
always found with petroleum springs, abounds ia the neigh
‘orhood.

Avother famous locality of natural oils is in Burmah, on
the banks of the Irrawaddy, near Prome. Fifty years ago, it
was reported there were about 520 wells in this region, and
the oll from them wae used for the supply of the whole em-
pire and many parts of India. The town of Rainanghong is
the center of the oil district, and its inhabitants are chiefly
employed in manufacturiog earthen jars for the oil, immense
numbers of which are stacked in pyramids outside the town,
like shot in an arsenal. The formation contasining the oil
consists of sandy clays resting on sandstones and slates, The
lowest bed reached by the open wells, which are sometimes
00 feet deep, is & pale blue argillaceous slate, Under thia is
said to be coal (tertinry ?) The oil drips from the slates into
the wells, and is collected os at Bakoo, The annual product
(1801) is variously stated at 412,000 hogsheads, and at 8,000,
000 pounds.

The Burmese petroleum has recently (1801) been Imported
into Great Britain, aod Is employed at the great candle man-
ufactory of Messrs, Price & Co,, at Belmont and Sherwood.

It is described as & semi.-fluid naphtha, abont the consistence
of goose grease, of a greeniah brown color, and a peculiar but
not disagreeable odor, It Iy used by the natives, in the con-
dition in which they obtaln it, as & lamp fuel, as a preserva-
tive of timber against insects, and ns & medicine, It s jm.
ported in hermetically closed metallic tanks, to prevent the
losa of any of its constitaents by evaporation. At the works,
it is distilled first with steam under ordinary pressure, and
then by steam st successively increasing temperatures, with

the following results:
l'm‘ful Character of produact,
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Many other localities might be named which furn! b tho
natural oils upon & Joss oxtensive soalo, ws in Italy, I rance,
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lake, and in the centor the materials appear to be in a liquid
boiling condition, The varieties contain moro or less oil, and
methods have boen devised of extracting this; but the chiof
useful application of the matorial seems to bo for coating the
timbers of ships to protect them from decay, By tho patent.
ed process of Moessrs, Atwood of Now York, the crude tar of
this locality, having been twice subjected to distillation and
treated with sulpburic acid and aftorward with an alkali, as
in the mothod of purifying the coal oils, is then further puri
fied by the use of permanganate of soda or of potash. Belog
again distilled, it ylolds an oil of spocific gravity 0000, which
is fluid at 32" Fahr., and boils at 600" Falr,
In the Unpited States the existonce of petroloum has long
been known, and the article has been collected and sold for
medicinal purposes, chiefly for an external application, though
sometimes administered internally, It was formerly pro.
cured by the Seneca Indians in western Now York and Pean.
sylvania, and was henco known as Seneca or Genesee oll,
At various places, it was recognized along a belt of country
passing from this portion of New York across the northwest
part of Pennsylvania into Ohio, In tho last named State, it
was obtained in such quantity in the year 1819, by means of
wells sunk for salt water, that it is a little remarkable the
value of the material was not then appreciated, and the means
perceived of oblalning it to any amount. The following
description of the operations connected with the salt borings
then in progress on the Little Muskingufh, in the southwest.
ern part of the State, written in 1819, was first published in
the American Journal of Science in 1826: * They have sunk
two wells which are now more than 400 feet in depth; one
of them affords a very strong and pure water, but not in great
quantity., The other discharges such vast quantities of
petroleum, or as it is vulgarly called, ‘Sencka oil,” and besides
is subject to such tremendous explosions of gas,as to force
out all the water and afford nothing but gas for several days,
that they make but little orno salt. Nevertheleas, the petro-
leum affords considerable profit, and is beginning to be in
demand for lamps in worksLopsand manufactories. It affords
a clear bright light, when burat in this way, and will be a
valuable article for lighting the street lamps in the future
cities of Ohio.” Several coal beds were penetrated in sink-
ing these wells,
In northwestern Pennsylvania, the existence of oil in the
soil along the valleys of some of the streams was known to
the early settlers. Ooe stream, in consequence of its appear-
ance in the banks, was called Oil Creek. In other localities
also it was noticed, and similar occurrences of oil were ob-
served at somo places in western Virginia and eastern Ken
tacky. At Tarentum, above Pittsburgh, oll was obtained by
boring about the year 1845. Two springs were opened in
boring for salt, and they have continued to yield small quan.
tities of oil, sometimes a barrel a day., This has been used
only for medicioal purposes. On Oil Creek,two localities
were especially noted, one close to the northern line of Ven-
ango county, half & mile below the village of Titusville, and
one fourteen miles further down the stream, a mile above its
entrance into the Alleghany river. All the way below the
upper locality through the narrow valley of the creek are
ancient pits covering acres of ground, once dug and used for
collecting oil after the method now practised in Asia. Cleared
from the mud and rubbish with which they are mostly filled,
some of them are found to be supported at the sides with
logs notched at the ends, as if done by whites, and it has been
supposed by some that thisis the work of the French who
occupied that region the first half of the last century,
Others think the Indians dug the pits, and in proof of this,
they cite the account given by Day, in his “ History of Penn.
sylvania,” of the use of the oil by the Seneca Indians as an
unguent and in their religious worship. They mixed with
it their paint with which they anointed themaelves for war;
and on occasions of their most important assemblages, as was
graphically described by the commandant of Forl Duquesne
in a%etter to General Montealm, they set fire to the scum
of oil which had collected on the surface of the water, and
at sight of the flames gave forth trlumphant shouts which
made the hills re-echo again, In this ceremony, tho com.
mandant thought he saw revived the anclent fire worship,
such as was once practised in Bakoy, the sucred city of the
Guebres or Fire Worshippera,
The old maps of this portion of Pennasylvania indicate soy
eral plices in Venango and Crawford countles where ofl
springs had beon noted by the early sottlers, They made
some use of the oil, collecting it by spreading a woolen cloth
upon the pools of water below the spriogs, and, when the
cloth was saturated with the oll, wringing It out into veasels,
The two springs referred to on OIl Croek furnished small
quantitios of oil as it was roquired, and from a third, twelve
miles below Titusyille, in the middle of the ereck, the ownor
has procared twenty barrels or more of oil in & year® In
1854, Messrs. Eveleth and Blasel of Now York purchased the
upper spring and leased mineral rights over a portion of the
valley. They then obtained from Professor B. Silliman, Jr,
of New Haven, a roport upon the qualitios of the oll, and In
1855 organized a company In Now York, called the * Penn
sylvania Rock Oil Company,” to engage In Its oxploration,
The samo yoar a new company under the same namo, formed
in New Haven and organized under the laws of Connoetlout,
succooded to the rights of the old company; but for two
years they made uo progress In ‘developing the resourcss of
the property they had aequicod. In Docombor, 1857, they
concluded an agroement with Mosars, Bowditch and Dmke
of New Haven to undertake the soarch for oll. To the en.
torprise of Col, 1, 1. Drake, who romoved 1o Titusville and
prosecated the businoss fn the face of sorlous obataclen, Wie

*Ros alpamphiot by Thomas A, Uale, pubiished tn Krie, Pa., 180, sntitied
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rogion in indebted for the important results wihich followed
Aftor a well hiad been sunk and curbed noar the spring Py
foot square and sixteen feot deop, boring way commenc(;d in
the spring of 1850, and on the 26th of August, at the dopth
of seventy-one fooet, the drill suddenly sunk four inches, and
when taken out the oll rose within five inches of the surface.
At first a small pump throw up about 400 gallons daily, By'
intrdducing a larger ono, the flow was increased to 1,000 gl
lons in the same time, Though the pumping was continued
by steam power for months, no diminution was experienced
In tho flow. The success of this enterprise produced great
oxoltement, and the lands upon the creek were soon leased
to parties who undertook to bore for oil for a certain share
of the product, sometimes advancing besides a moderate sum
to the owner,

The country was overrun by explorers for favorable sites
for new wells, and borings were undertaken along the valley
of the Alleghany river and up the French Creok above Frank.
lin, The summer of 1860 witnessed unwonted activity and
enterprise in this hitherto quict portion of the State, where
the population had before known no other pursuits than
farming and lumbering. Every farm along the deep, narrow
valleys suddenly acquired an extraordinary value, and in the
vicinity of the most successful wells, villages sprung up as in
California during the gold excitement, and new branches of
manufacture were all at once introduced for supplying to the
oll men the barrels required for the oil and the tools em-
ployed in boring the wells, From Titusville to the mouth
of Oil Creek, about 15 miles, the derricks of the well borers
wore everywhero seen.  On the Alloghany river, the number
below Tidioute in Warren county, south into Venango county,
seemed to indicate that this portion of the district would be
especially productive, and the same might be said of the vi-
cinity of the town of Franklin, both up the Alleghany river
and French Creek. The wells had amounted to several hun-
dred, or according to one published statement, to fall 2,000 in
number before the close of the year; and from an estimste
published in the Venango Spectator (Franklin), 74 of these
on the 21st of November were producing the following daily
yield :—

No. of wells,

Prod. bbile.

Onl(’m anlkl < . 45
= r Alleghan, Yer... “ -
Frankiin 2 s
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=
e s
The last three named places did not, however, fulfil the
expuectations raised in regard to them.
The capacity of the barrel is 40 gallons, The depth of the
wells is in a few instances less than 100 feet, The shallowest
one reported, belonging to the Tidioute Island Oil Company,
was (7 feet deep, and its product was 30 barrels a day. In
general (1861) the depth is from 180 to 280 feet; one well in
Franklin is 502 feet in depth, and one on Oil Creek 425 feer.
At present from 500 to 1,200 feet are not unusual depths for
wells,

LOCALITIES.

The selection of localities for boring was very much s mat-
ter of chance. Proximity to productive wells was the first
desideratum ; but this, when attainable, was not always at.
tended with success, Tho early notions in regard to location
have, however, all been reversed. The oil is now known to
lio in belts, and borings are now made through hills as well
s in vallies. The belts are in some places wide and in some
places narrow, but in general their boundaries are so approx.
imately defined that the element of chance in boring has
been in a great measure eliminated. No doubt the system
of crovices and pervious strata, through which the oil flows
in its subterranean currents, is very irregular snd interrupted.

Professor E. W. Evans, of Marietta Colloge, gives in Vol.
LIL of “ Hunt's Merchant's Magazine,” the followlog in regard

to the ‘
PHYSIOAL FEATURES OF THE OIL REGIONS,

In what kinds of rock: The best deposits are found in the
covities of loose, brittle, much fractured sandstone or con-
glomerate. Somotimes the sandstone is quite argillnceous,
approaching a shale in character. In some places, the
moat productive oil rock is a somewhat calciforons sand-
stono; but in pure limestone rock, the cavities are usually
too extensive and afford too free passagoe to running water
to hold good collections of ofl imprisoned. The corniferous
limostoas (which Is an anclont coml reef of the lower De-
vonlap) contains petroloam in its minute collules; but it
Lina not yot, unless in Cannda, ylolded any in bulk, Steata
of shale and slate ofton contain patrolunm; but it is so gen.
erally diffused through tho emall fractures, and through
the substance of tho rock itself, that it eannot be obtained

In large quantities, Indeed, it is & gonoral fact that the
rooks through which ofl Is universally and i which
it may be concelved to have had its are not those
which contaln it In colloctions large enough to bo profitably

pumped. Hard, compact sandstone Is usunlly, for want
of cavities, unproductive, This Kind of rock, however, often
worves nn i covor to confine the ol in o looser rock under-
Iylng it 1t inn common exporionce amobg borers to silko
oll dircotly boneath such an lwporvious layer; for exumple,
under the * third sandrook” of Ol Creek,

1t 1a known that, benvath the oll bearing ssndstones, at
groater or loss dopths, thore are different strta of bituminous
shalos contalning vogatablo impresslove, Tals gives plansibil-

ity to tho theory that the oll had its the vegetation of
tho shinles, and that by aslow process enused by
Internal Lieat, it han worked its way up ho ermcks
and fissuren and graduslly scoumulated in such cavities in

the recks above as do not admit of its eacape to the surlsce.

The most general source of peiroloum may have been the




so-called black slate, which ia widely oxtonded ovor the west-
ern States, and 1s conatdered Identical with the Marcellus
shales of New York; but on the wostorn Appalachian slope,
there are numorous strata of bituminous or carbonaceous
shalos above this, included In the earboniferous system,

“ At what deptha: Othor clroumstances being equal, deop
wells, ns a class, are more productive than shallow ones. To
speak more explicitly, supplios of petroleum found at a
depth of two or three hundred feet or more aro more copious
and lasting than those found at a Joss depth. Wells not over
a hundred fect in dopth often give good promise at first;
but they aresoon exhausted. The best wells are, generally,
pot less than five hundred foct deop. Many of the most
colobrated wells in Pennsylvania derive their supplies from
a depth of soven or sight hundred feet, and have been pro-
ducing for four or five yeurs without complete exhaustion.
In shallow wells, it is common to find & heavy lubricating
oil, tho commereinl value of which is greater than that of
the light iluminating ofl; but what s thus gained in quality
is, ny a gonoral fact, many times loat in quantity,

The idea of dislocation of the rocks being evidence of oil
deposits is subject to n very great limitation, There is an
extensive systom of lines of upheaval running parallel to the
Alleghany mountains, on both sides of them, as if all pro-
duced by the same force which slowly raised the mountain
folds themselves, acting in a direction nearly at right angles
to the Atlantic const, It is important to observe that those
which characterize the most productive oil regions, west of
the mountains, are simple flexures. The slopes are curved
or polygonal, and the axial lines not sharply defined. Open
breaks and wide disruptions are unfavorable signs, since they
admit of the free escape of oil to the surface. In places where
such signs exist, no considerable deposits have been found.
East of the mountains, where there is little or no oil, and
even the coal has been debituminized, the dislocations are
violent, exhibiting great disruptions and faults.

The gomewhat popular idea of an oil basin, except so far
as limited to a synclinal axis of disturbance,indicating cav-
ities, is a delusion. It seems to be imagined that petroleum
would descend along the strata from the sides of a natural
basin toward the center. But being lighter than water, which
g always found with it, its tendency is upward, not down.
ward, even through the slight transverse crevices; and we
could not conceive of it as running freely nlong the strata
without supposing that it wounld be rapidly washed to the
surface.

Metamorphism as a sign: In the uplifting and folding of
the strata which took place in the so called period of the Ap-
palachian revolution, heat (followed by great cooling and
contraction) must have boen an important agent, as shown
by the somewhat metamorphic condition of the rocks in those
places where the distarbance was greatest. In the region of
great uplifts and faults, east of the mountains, this condition,
though not complete, is exhibited in a much more marked
degree than in the region of dight and wavy flexares west
of the mountains. The absence of petroleum, as, also, the
debituminized condition of the coal and shales, east of the
mountains, is to be attributed not only to the more open frac-
tures and clefts in that region, admitting to its eseape, but in
part, also, to the direct expulsive power of the higher degree
of heat concerned in causing those fractures. It is certain
that scarcely any petroleam has been found in regions where
rocks of decidedly metamorphic character are seen. It is
certain, also, that, even within the limits of the known oil
regions, those places, where the disturbance has been greatest
and the rocks approach nearest to that crystaline condition
indicating metamorphism, have not been found rich in petro-
leum. Among the processes of metamorphism, may be enu-
merated the change of solt and brittle sandstones into those
of a hard and crystaline character, and often from a pale color
to red,—the change of the compact and colored limestones
into bleached and granular ones,—the change of argillaceous
shales into firm slates,—also, the partial or total obliteration
of fossils. Another evidexce of the heat which attended these
processes is the frequent occurrence of lodes or transverse
veios, of infiltrated meotallic ores and other substances not
soluble at low temperatures. The oil regions are character-
ized by loose sandstones and conglomerates, by the soft, shaly
condition of the argillaceous rocks, by the absence of regular
beds of granular limestone, by the rare occurrence of lodes,
by the abundance and perfect condition of the fossils, as well
as by the highly bituminons condition of the coal and shales,

Chamcter of surface: Too much stress Is often lald on
the nature of the surface rocks. Practically, the main ques.
tion to be determined is: What Is the character of the strata
at the depths where oil may be expected In remunerative

quantitics? aod in order to determine this, the geologist ob.
gerves tho direction and grade of the dip and secks the out.
crop of the strata at a distance, But there are cortain pecu-
liaritien in the configuration of the surface which charncter.
ize the Pennsylvania districts generally. The hills are ab-
rupt and precipitous, the valleys narrow and deep, exhibit
ing o & very marked degree the effects of the process of
degradation, Originally, the face of the country was higher
than the tops of the present hills; but it has been worn down
and cut deep by eroslon, or the action of water. Theso effccts
are more murked than Is common elsewhero; partly, because
the rocks huve been lems hardenod by metamorphism, and
therefore wenr away and eromble moro easily, The surface
rock would be most loosened along the anticlinal linos; hence
these have oftenest dotormined the direction of narrow
steeamn.  Todeed, It In not uneommon to ses the bottom of wn
origionl synclinal valley now crowning the top of o 1)1
while the original hills on eithor gide of it have bevn word
down Into deop gorges,  But the mere fact of a deop valley
or gorgo s no proof of a line of disturbance of oither kind,

Sreientific  American.

It I necossary in overy cane to detormine the inelination of
the strata in ordoer to form an Intelligent judgment. Often,
the dip 1s In the samo direstion on both sides; bnt this, if
conalderablo In dogroe, I8 of 1tsolf un evidencs of dislocation
and fracturlng; for rocks lylng in the position in which they
were originally depoaitod aro, ns n goneral fact, either horl
zontal or vory nearly so, Many flexures aro marked only
by a change in the grado of the dip. .

Surface oll: Tnevery oll district, there s more or lesa “sur
face show,” though not always very olose to the sites of pro-
ducing wolls, It varios so much in quantity and quality, as
ags woll an In the clrenmetancos undor which it appears, that
some discrimination is nocossary in ordor to judge of its value
ns o sign, Consldorod fndopendently of geological evidence,
it affords, at buat, no proof that there is oil beneath in col.
lections largo enough to be profitably pumped; for it may
come up from beds of bituminous ghale, or other strate that
do not ylold It in bulk, In the most productive districts, it
18 gonerally woon, on low grounds, In u thin seum on springs
and stronms, whore it comes up with water through slight
crovices in the underlying rooks,

01l cgming to the surface In bulk, so often prized as a good
sign, 18 really nothing more than an indication of shallow
supplies. In many places where “ Sencca oil " used to be
collected in gullons, and even In barrels, as it issued from the
surface strata or oozed up through the sand, experiments in
boring have resulted in fioding only small collections at a
slight depth. The oll, originally deep in the earth, has grad-
ually worked its way up toward the surface, through the too
open cracks and fissures, and is rapidly undergoing the pro-
cons of exhausticn, 1f, as on Oil Creek, other oil bearing
strata are found upon boring deoper, the kind of surface-
show here described afforded, beforehand, no evidence of
their existence, but only of that which lies near the surface
or porhaps crops out in the hillside,

The thinnest scum of petroleum on water is bluish; a Jit-
tle thicker seum exhibits the colors of the rainbow, especially
whon agitated, Potroleum may also be distinguished by its
dividing, when disturbed, and closing again with a perfectly
oven margin; while other poums, sometimes mistaken for it,
break into pleces which do not perfectly re-unite, That which
is oftonest mistaken for oil is a blue and somewhat irides-
cont goum, seen on waters holding carbonate of iron in solu-
tion, and precipitating a red ocherons substance (peroxide of
iron) to the bottom, But it is not uncommon to find oil float-
ing on the same pool with it, :

Two or three drops of petrolenm will cover a spring of or-
dinary size for half an hour with what would be recognized
ns fair surfaceshow, The present production of petrolenm
must be very slow if it does not exceed the natural drainage
through springs, which perbaps would require a geological
period to exhaust the supplies now in the earth, Indeed, it
is not difficult to suppose that these supplies have mainly
come down from a period of much grester heat, perhaps the
close of the carboniferous era, when the folds and cavities
now containing them were produced.

Connection with mineral waters: In the best oil districts
there are numerous oil and gas springs in which the analysis
of the waler always reveals various minerals, such as com-
mon salt, chloride of lime, carbonates of lime, sodaand iron,
sulphates of soda and potash, and sometimes salphuretted
hydrogen. These are variously called salt licks, chalybeate
springs, sulphur springs, oil springs, and so forth, according
to the mineral predomioating, If, on the common springs
of pure water, whose source is usually near the surface, oil
is not seen, but only on mineral springs, it affords good evi.
dence that the source of supply is quite deep. It comes up,
through slight cracks and fissures in the strats, from depths
where the water has laid in contact with many subitances
and gathered its various mineral contents. The high tem-
perature of these oil and mineral springs, as compared grith
the ordinary springs of pure water, is another fact indicating
a deep source. But decidedly thermal springs (in the Penn-
sylvanian region) are located on the axes of more violent up-
heavals than those which distinguish the oil districts.

The observed connection of petroleum with various soluble
minerals, contalning carbon and hydrogen, has led some to
suppose that it is directly formed from these minerals, by
somo chemical intersction not proved or explained, This
connection, however, may be satisfactorily accounted for
without the ald of such an hypothesis. For aside from the
fact, already adverted to, that mineral springs, as a class,
come up from a great depth and are thus naturally rendered
the common vents of various liqulds and gases, it is evident
that the same class of cavities, protected from running water,
in whicl petroloum lurks, are also the best adapted to harbor
water impregnated with salt and other minerals. The con.
nection of the water in oll cavitios with free currents Is slight
and fndirect, The same is truo of deposits of salt water and
mineral waters goverally, for the simple reason that, from
cavitios exposed to froe curronts, the minerals must, in the
progress of nges, have been washed away. The history of
salt wolle prosents various points of coincidence with that of
oll wells. For examplo, the wells of the great Kanawha sa
lines, In the neighborhood of Burning Spring, are located on
s warked uplift. The salt water is found, according to Dr.
Hildreth, in a * white ealciferous sandstone, full of cavities
and fissaren.” The water ls stagnant, and contains, besides
salt, various muriates aod carbonates, The same wo!ll have
ylolded large quantitios of petroloum with carburetted by-
drogen, Indecd, it in a genoral fact that the water on which
colloctions of petrolenm are found is either quite salt or
Hraokish and nauseous with various minerals held in solution,
Subterranean currents aro slmost always fresh, or nearly so;
and experience has taught that, in fissures where pure water
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From Cone and John's “ Petrolia,” published by D. Apple.
ton & Co,, In 1870, the substance of the following deseription
of the process of boring s obtained :

Weo will suppone that the site for the well lins been select.
ed, and & sultable place made ready for the foundations of
the derrick, engine houne, ete. The first stop generally taken,
after secaring and prepariog the location, is to procure an
oogine, suitable in amount of horse powsr for the effectonl
prosecution of the work, and transport it to the location
aforesaid. Next in order is the erection of an engine house,
derrick, sampson post, working beam, jack framo, and band
whoels, and placing them in proper position, The engines
in use in the Oil Region are of every conceivable style, port-
able, stationary, upright, and oscillating, Portable and sta.
tionury are the kinds now in general use. These are from
eight to thirty horse power, principally the former, In form.
er yonrs it was the custom to operate several wells with one
of theso large engines, sometimes two; never over three.
It is now considered more advantageous to have an engine
to each weoll. 'The motion required to pump one well Is gon-
erally different from what is required for another. Arrang-
ing motion for ono well, where two are operated with one
engine, disarranges it for the other, consuming more time
and fuel than would pay for the extra one. Engine houses
are built of rough boards, and are of sufficient eapacity to
protect the engine from the weather, contain a forge for
dressing tools, bunks for workmen, & small amount of fuel,
necessary tools, ropes, ete,

The derrick is a tall frame work, in the shape of a pyra-
mid. They were formerly built of rough poles or hewn
timber, the bottom being from ten to twelve feet square, the
poles, four in number, being erected one st each corner, thirty
feet in hight, converging toward each other, forming =
square at the top of two and = half feet, with girths and
braces at suitable distances to make the structure sufficiently
substantial for the purposes designated. Derricks are now
built of sawn lumber or boards, two inches thick and from
six to vight wide, the two edges being spiked together, form-
ing o half square on each corner of the foundation, which is
from fourteen to sixteen feet square and in some localities
more. The derrick is now put up in sections, being hraced
transversely as it goes up, in order to secure the strength
necessary, until it reaches the proper hight, which for deep
wells is about fifty-six feet; for shallow ones, less hight and
lighter derrick are required, and at the top it forms s square
of from two to three feet.

On the.top of the derrick is put & strong frame work for
the reception of a pulley, over which the drill rope passes.
The floor of the derrick is made strong by cross sleepers,
covered with plank or boards. A roof, for the protection of
the workmen, is laid with boards across the girths, some ten
to twelve feet above the floor. In cold weather the sides are
boarded up.

The bul) wheel, as it is called, is a shaft of timber, six to
ecight feet long, fastened like the shaft of a common windlass,
and six to eight inches in diameter; the ends of the shaftare
banded with iron, and a journal of inch iron is driven into each
end for !t to revolve upon. Mortices are made through this
shaft, eight or ten Inches from each end for the arms of the
wheel, The wheels are usually made from six to eight inclies
thick on the face, with strips of plank sunk into and spiked
on the outer surfuce for the double purpose, of receiving the
rope belt and connecting it with the band wheel for drawing
up tools, tublog, ete, out of the well, and for the workmen
to take hold of with their hands when working it without
the help of the engine. The bull wheel is placed on the side
of the derrick, next to or opposite the band wheel and engine
as the workmen may desire. The drill rope is coiled on this
shaft, between the wheels, one end passing from it over the
pulley on the top of the derrick, and attached to the tools.

The sampson post is of hewn timber, twelve to fifteen
inches square and usually twelve feet in height, erected on
heavy timbors, framed crossing each other, bedded firmly in
the ground with a mor ‘ce to receive the tenon on bottom of
post; also a brace on ea h side, reaching nearly to the top of
the post. On the top of this are the irons fitted to receive
tho working beam, which is balanced on the top of the samp-
son post, admitting of tho rock motion required in drilling
and pumping. The worki ¢ beam is a stick of timber, from
twenty to twenty six feet lo g, eight to ten inches square at
each end, elght by fourteen to sixteen inches in the middle,
with iron attachmont in the centoer, fitting to a similar one
on the sampson post, To the end over the well s an lron
Jjoint, for attachiog the temper rerew when drilling and suck-
or rods when pumping, On tho other end of the working
beam In an fron joint for attaching the pitman bar, which
connects the same with the crank or band wheel shafs,

The band wheel Is ususlly about six feet in diametor, with
a nlx Ineh faco, bulltin various styles according to the fancy
of the bullder, and s placed upon a strong frame, bullt for
ita reception, called the jack frame. The jack frame Is se-
cured in position by two heavy timbers, bedded into the
ground, with gaing sunk into them to receive the sills of the
jack frame, to which they are keyed fast. The ovgine is
usually placed from oight to twelve feet distant from the
band wheel, and connocted by rubber or other belting  The
belting In gonoral use Is six inchos in width,

Whan all this s comploted, water supply for the engine
procured, ote, wo are ready to commence oporations, The
firat thing In order la to drive the iron conductor or driving
pipe, ua It Is generally termod, to the bed rook, which
from slx to seventy-five foot, generally from |
foot. Thn pipe acts ax & conductor, and preverts sarth and
stonos from falllog [nto the pit or hole while the deiiling is

in found, no large deposita of oil are to be expected,

golng on,  The driving pipe In genornl use ls of onnt lran,
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six to eight inches in diameter, having walls of
abont ane incl in thickness, and is in joints nine
or ten feet long. The driving of this pipe isa work
of difficulty, requiring the utmost skill, since the
pipe must be forced down through all obstructions
to o great depth, while it must be perfectly verti
cal, The slightest deflection, from o straight por.
pendiculsr line, ruins the well, as the pipe acts ax
tho conductor for the drilling tools. The process
of driving is simple but effective. Two slide ways,
made of plank, are erected in the center of theder.
rick to the hight of twenty or more feet, twelve to
fourteen inches apart, with edges in toward each
other, aud the whole made secure and plumb. T'wo
wooden clamps or followers are made to fit around
the pipe and slide up and down on the edges of
the ways. The pipe is erected on end between the
ways, and held perpendicular by these clamps and
a driving cap of iron, fitted to the top. A battering
ram is then suspended between the ways, so ar-
ranged as to drop perpendicularly upon the end of
the pipe. The battering ram is of timber, six to
eight feet long, and twelve to fourteen inches

REPAIR SHOP.

square, banded with iron at the
lower or battering end, witha
hook in the upper end to re-
ceive s rope. When the whole
is in position, a rope isattached
to the ko k in the upper
end, psssed over the pul-
ley of the derrick, down to
and around the shaft of the
bull wheel. Everything is
now in readiness to drive the
pipe. The belt connecting the
engine snd band wheel, and
the rope connectivg the band
whedl and bull wheel, called
the bull wheel rope, bLeing
adjasted, the machicery is
put in motion by the engineer,
one man, standing behind the
bull whesl shaft, graspiog the
rope sitached to the ram and
colled sround the bull wheel
shaft, holds it fast and takes
itup in hishands, thus raising
the ram to its required eleva
tion, when it is let fall upon
the pipe, and by repeated

blows it is driven to the re.
quisite-depth. When one joint
of pipe is driven, another is
placed upon it and the two
ends secured by a strong iron
band, and the process con.
tinued as before. The pipe
has to be eleaned out frequent-
Iy, both by drilling and sand
puwping. Where obstacles,
such aa boulders, are met with,
the centerbit is put in roquis-
ition, sud a bhole, two thirds
the diameter of the pipe, Is

drilled through the mme.  The pipe Iy thon driven down, the
odges of the obstacles being broken by tho foreo applied,
the fragmonts fulling into the vacunm orented by the pas
sage of the bit, When this eannot be done, the wholo ma
chinery and derrick is moved 10 admit of the driving a new
set of pipe, or the well is abandoned, It somotimes hap
pens that the pipe Is broken, or diverted from ita vertical
couren by some obstacle ; and the whole string of pipe driven
has to be drawn up again and the work commonced anew, If
this is not possible, & new location is sought

After the pipe Is driven, the work of drilling is commencod,
The dreilling rope, which is gonomlly one and s quarter ineh
hawser laid eablo, of the required length, from 500 to 1,000
foot, is colled round the shaft of the bull wheel, the outer
end passing over the pulley on the top of the derrick down
to the tools, and attached to them by a rope socket, The
tools consist of the centerbit, auger stem or drill bar, jars,
sinker bar, and rope socket, When connecled, these are
from thirty to forty feet in length, and sometimes moro,
woighing from 800 to 1,600 pounds, necording to depth ro
quired 1o reach the third sand rock, The process of drilling,

v e g
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until the whole length of the tools ison and suspended by
the cable, isslow., When the depth required to suspend the
tools is obtained below the surface, the attachment between

‘ the working beam and drilling cable is made by means of a

| temper screw suspended from the end of the working beam,
and attached to the rope by a clamp. The temper screw is
from two to three feet in length, made with a coarse thread,
and works in a thin iron frame, with a wheel at the lower
end of the screw for the driller to let out the same as is re-
quired. As the drill sinks down into the rock, the screw is
let down by a &light turn of the wheel Ly the driller, some
allowing a full revolation every few blows of the bit, others
once only in a few minutes, depending upon the hardness of
the rock being drilled through,

BARREL ROOM.

What are termed the “ jars™ by oil miners, at-
tached to the auger stem, play a highly important
partin the work of drilling. There are two long
links or loops of iron or steel, sliding in each other,
Drillers always have about from four to six inches
play to the jars, which they call the “ jar,” and by
this thoy can tell when to let down the temper
screw. With the downward motion the upper jar
slides several inches into the lower one; on the up-
ward motion thisis brought up, bringing the ends of
the jars together with a blow as of a heavy hammer
on an anvil, making a perceptible jar. Experienced
drillers can, ns soonas they take hold of the rope,
tell how much “ jar” they have on.

In drilling, the tools are alternately lifted and
dropped by the action of the working beam in its
rocking motion. One man is required constantly
in the derrick to turn the tools, as they rise dnd
fall, to prevent them from becoming wedged fast,
and to let out the temper screw as required. This
is one of the most important duties of the work,
requiring constant attention to keep the hole round
and smooth., The ecenterbit is ran down the fall

. - 2

PUMP ROOM.

length of the temper screw.
The centerbit is about three
and a half feet in length,
with a shaft two and a half
inches in diameter and a cut-
ting edge of steel, three and
a half to four inches in width,
with a thread on the upper
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end by which it is screwed on
the end of the auger stem.
The reamor is about two and
a half feet in length, having
a bluntinstead of cutting edge,
with a shank two and a half
inches in dinmeter terminat-
iog in a blunt extremity, three
and a half to four and a balf
inches in width by two inches
in thickness, faced with steel.
The weights of heavy center
bits and reamors average
from fifty to seventy-five
pounds each. The centerbit
is followed by the reamer, to
enlarge the hole and make it
smooth and round. The sedi-
ment, or battered rock, ks taken
out after each centerbit, snd
again after each reamer, by
means of a sand pump lot down
in the well for the purpose.
The sand pump now in uso is
a cylinder of wrought iron,
vix to cight feot in length,
with a valve at the bottom and
n bail at the top, to which &
Lalf inch rope is attached,
passing over a pulley suspend-
ed in the derrick somo twonty
feet above the floor, and back
to the sand pump reol, aitaclied
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to the jack frame, and colled upon the
reel shaft, This ehaft is propelled by
means of n friction pulley, controlled
by tho driller in the dorrick, by ropo at.
tached, The sand pump is usundly about
three inches ln dinmeter,  Some drillory
uso two, ono after the centerbit and w
larger one after the reamor, the two being
preferable. When the sand pump s low-
ered to n requisite depth, it is filled by o
churning process of the rope in the hand of
the driller, nnd s then drawn up and emp.
tied. This operationis repeated each timo
the tools are drawn up out of the well, the
pump being lot down and drawn up a sufll.
cient number of times to remove all tho
drillings, Tho fall of the toolsis from two
to three feet. This labor goos on, first
tools and then sand pump, until the well
ia drilled to the required depth. Abundanee
of water Is found in the wells, both for
rope and tools, from the commencement,
It flows in from thesurface velns, and from
the larger ones below,

After tho well is drilled, the process of
tubing, to prepare for testing and pumping,
is pext in order. This is done genorally
with two inch wroughtiron pipe, previously
tested by hydraulic power, This tublng is
in joints, from twelve to fifteen foet in
length, screwed togethor by means of a
thread on cach of its ends, with a close fit.
tiog thimble.

The working or pump barrel is usually from five
to six feet in length, made of brass, with a bore
of from one and threo quarters to one and seven
cighth inches, always smaller than the bore of the
tubing. In the lower end of this, is placed the low-
er valve, or standing box, as it is termed. The
working barrel is then sorowed to the first joint of
pipe by means of a sleeve or thimble, such as at-
taches tho sections of tubing together,

The swivel is now scrowed into the other end of
the joint of tubing, the tackle blocks being sue-
pended in the derrick. The hook of the lower
block is attached to the swivel, and by means of
the rope, the whole is suspended over the well and
lct down into it until the derrick floor is reached.
The clamps are placed across the mouth of the
driving pipo under the thimble at the end of the
joint, fitting closely and secured by a ring at the
end of the handles. The swivel is then taken out
by the pipe tongs, another joint or section of tubing
isattached and lowered asat first. This process is
repeated until the amount required is in the well,
bei-ng held securely by the clamps, as before de-
scribed. The tubing is put down various depths,
usually to or near the bottom of the well. All

CONDENSEURS,

practical drillers keep wrecord, of the rock
pagsed through (sand, pobble, or slate) which
is done by prescrving a portion of each sand-
pumpling, and of its thickness and relative
Larduess, shown by the drillings. This record
Is essentially uecessary in order to determine
the proper place for fastening the seed bag.
The seod bag I8 placed upon tho tubing so as
to come at the depth necessary to cut off the
sarfnce water, ng well as the heavier voing
below from the oll velns further down, The
depth generslly required, being st the first
modrock, averages from 150 to 350 feet,
This seed bag is of stout leather, made to
about fit the bore of the well, and is from
four to six feet in length. The tublng s
passed through tho seed bag, the lower end
of which is fastoned at the propor place on the
tubiog by lashing it with & stout cord, It Is
then filled with flax seod, pressed ln, to &
trifle loss than the exsct bore of the woll,

Srientilic  Dmevionn.
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Jashed fast at the upper end,and lowered into the well to the
desired depth with the tubing. The flax seed swells in & few
bours, closing the hole effectually when properly arranged,
so that water cannot pass down, nor the gas and oil up be-
yond it. This important appliance is used for the double
purpose of shutting off the surface water from the oll veins
below, when the well is pumping or flowing, and to force the
current of oil and gas up through the tubing to the surface.
In pumping or testing a well, what are called sucker rods
are used. These are of wood, about an inch in diameter, and !
twenty feet in length. Ash and hickory are the kind in gec-
eraluse. The sucker or working valve is attached to the end |
of one of these, each end of the rod being fitted with a screw |
| thread and thimble alternating, the same fitting on in the |
form of a socket and lowered into the tubing. The rods aro |
lowered one after anothor until the valve goes into the work- |
ing barrel. The sttachment is then made to the wurklng]
| beam by means of a rod passing through & stuffing box,
| fitted on the end of the tubing, above the driving pipe. |
When theso arrangemonts have been completed, the pump Is |

| ready to operate, which is done by the machinery in the samoe

RUNNING ROOM,

W UM TCALE 1 ——

339
manner as in drilllng, The process of * cas

ing"” tho wells Is now in general use, This
is dono by putting throe and one quarter
{nch artesian tubing in tho well to tho firat
pand rook, and placing the peod bag at or
noar the same, The two lneh tubing s thon
put on the ioslde of the caxing without &
sood bag, and ean be taken up without dan
ger of flooding out the well with the sur-
face water,ns in the old way, by turning
tho seed bag every time the tubing requires
moving,

In early days, the conductor was made of
heavy plank or & log of wood bored ont
likes pump log, the excavation having
been made previously to the rock, or as far
ns the water would permit, by digging a
well hole, The iron driving pipe now used
is not only more economical, but insures
greater accuracy in drilling, The toolsand
general machinery now in use are of a
heavier description than those formerly
used, In consequence of drilling deepor
wells, inguring greater rapidity, The drill-
fog of an oll well was formerly a labor
of months, Now n well can be drilled and
tested in from twenty to thirty days,

Very many improvements have been in.
vented and applied to borlog for oil, which
bave facilitated but have not supereeded
the old pystem which I», In its essontial
features, still retained as described above,
Improvements have been made, some of
which have proved very successful, in restoring
the flow of oil from wells tha’ had ceased to yield
or from which the flow had become much reduced,
These latter consist mainly of devices whereby
powder, nitro-glycerin, or other explosives may be
fired after their introduction into the wells, thus re-
opening obstructed crevices and forming new fis-

Bures.

STRIKING OIL.

In earlier years, when flowing wells were struck,
the tools were thrown out of the well to s great
hight upon the penetration of the gas and oil crev-
ice below, and & volume of gas and oil, the fall
sizo of the aperture, was forced up toa hight of fifty
or more feet, creating & shock, with its first escape,
similar to an earthquake, bursting forth with a
roar like the "scape pipe of & steamer, covering whole
acres with its greasy flood. This frequently con.
tinued for several days, and sometimes for weeks,
the force of the gas being go great asto prevent the
workmen from tubing the well. In such cases,
trenches were frequently made for the oil to run
into, and the oil dipped out of these inio barrels,
boats, or cther suitable vessels. Io mwany cases, the
ges and oil give indication by bubblivg up through

BLEACHING PANS,

and out at the end of the conducting pipe;
while many others, among which have been
some of the best paying wells ever drilled,
exhibited no sign until after they wero fost.
od. Aftor the tubing s completed, in the
manner before described, the pump Is put
down, a sultable tank or tanks for recoiv-
ing the oll having been previously built
within a convenlent distanco of the well,
The size of these tanks, which are made of
pioe planks, eylindrical in shape and stout
Iy hooped with iron, varies, acconding to the
necessity of the case, from 150 to 1,200 bar.
rels. Connection is mado with these by
means of a pipe attached to the mouth of
the stafling box,

The woll Is gevemlly full of water below
the reed Lag, from the sarface water and
yeing above or the salt water below. The
puwp ls set to work to pump this off, sa
alzo to clear out the well. This opemtion
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is oalled “ tosting.”  When the water is thoroughly exhaust-
ed, oil generally makes its appearance, in large or small
quantities according ns fortuno has favored the operasor
The depth to which a well is drilled is genorally regulated
by the depth of the produeing wells in the immediate vicini.
ty, and sometimes by the ““ show,” as it is called, of the oil
in the well, It is usual to gink the well several fest below
tho oil vein, in order to prepare a suitable receptacle for
sand, gravel, and particles of earthy matter that fall from
thoe sides of the well, thus preventing the closing up or clog-
giog the ofl vein from such causes, The trite old saw,
“all signs fail in dry weather,” is amply verified by the fre.
quent experience of the operator at this stage of the proceed-
ing. The presence of oil and gasin fair quantity in the well
does not nocessarily insure a remunerative. result. The
veing may bo small and soon exhausted. The Jack of any
such indication Is not proof that success will not ensue. The
oil may be held back by the dense colamn of water upon it;
and when it is freed from this, it may respond liberally to
tho strokes of the pump, or even flow out abundantly with-
ont its aid. The testing process is continued until the water
is exhausted, and the oil makes its appearance. Where wells
are eased, ns bofore described, and the seed bag perfectly
tight, it may be a work of only a few hours or a few days.
Where casing is not practised, the duration of the testing
generally, though not invariably, occupies weeks and even
wonths of incessant labor, and after all, perbaps, results in
abandonment. But few operators continue to test beyond a
month, nnless the © show™ of oil is very good. A few-inches
of rock, or other trifling obstacle, may intervene between the
operator and princely affluence. If the oil gushes forth co-
pionsly, after due testing, the operator so fortunate becomes
possessed of competence at least, and not unfrequently am-
ple fortune. In case of failure, the reverse, financial loss or
even ruin, is equally probable.

TRANSPORTATION OF PETROLEUM.

The erade petrolenm is conveyed to the refineries, for the
mest part in large tanks placed on oil cars. As it reaches
the refiners, it consists of a mixture of hydrocarbons, or
chemical compounds of hydrogen and carbon, varying greatly
in depsity and volatility, yet having many points of similarity.
All are combustible, yet their igniting temperatures vary
nearly or quite as much as their boiling points.

Constitution of American petroleum: Pelouzeand Cahours
have studied the Pennsylvania oil and find that it copsists
essentially of homologues of marsh gas, the lowest term of
the series obtained being hydrurst of butyl, CgH,, which
boils at a little above 07 C,, while the highest term yet stud-
ied is C;;H,,. The authors have obtained from these hydru-
rets the corresponding chlorids and in many cases the alco-
hols. They consider it probable that paraffin is 2 mixture of
gtill bigher terms in the series, Similar results have been
obtained by Schorlemmer, who, however, finds benzol and
toluol in the American oils, while Pelouze and Cahours ex-
plicitly deny the presence of these substances,

ORIGIN OF PETROLEUM,

In Silliman’s “Journal,” for July, 1860, is an article on
“ Petrolenm and its Geological Relations,” by Professor E. B.
Andrews, of Marietta, Ohio, from which we make the follow-
ing extracts: “Of the origin of petroleum, there are different
opinions. All ngree, however, that it must ultimately be
traced to vegetable or animal substances, the primary com-
bioations of hydrogen and carbon being the product of vital
force. It is the opinion of Dr. J, 8. Newberry and others
that petroleum in its present form is the product of a slow
digtillation of bituminous strata, From this theory, Mr. T.
8. Hunt, of the Canada Survey, in the ‘Geology of Canadas,’
p. Hl, dissents, and quotes approvingly the views of Mr.
Wall, who investigated the bitumens of Trinidad, and who
writes that the bitumen * has undergone a special mineraliza
tion, producing a bituminous matter instead of coal or lignite.
This operation is not attributable to heat por of the nature
of u distillation, but ix due to chiemieal reactions at the ordi-
nary temperature and under the normal conditions of climate.’
It would appear to be Mr. Hunt's opinion that the bitumons,
of which petroleum is the liguid form, are the product of
chemical reactions changing the origionl organic materials
directly into oil and kindred hydrocarbons, * # # There
isno donbt that,at the original bitumenization of organic
matter, vast quantities of bitumen were formed, The greater
portion of thin was absorbed by the rediments which now
constitute bituminous strata  For example, the black shales
of the Ohio Devonian rocks are two hundred and fifty fect
thick, nud In them the bitumen is uniformly distributed

throughout the whole mass, This distribution would imply
that the bitumen was once in such a state of fluidity as to
allow it to diffuse Itaclf, * * # AJl the oil that T have
ever soen, except very lnslgnificant quantities in Jsolated
cavitios in fomiliferous limestones, lins ovidently s‘rayed far
from its place of orlgin, It is seldom, fndeed, that we find
any oil iu juxtapoxition with bituminous steata of any kind,
1t in mwore often found in fisores in pand rocks, rocks in which
no oll conld ever have beon generated ; for whatever organic
matter they might have contalned was too much expored to
atmogpherie oxygen to admit of the possibility of any bitu-
menization, It fsnot only impossible that the oil conld hnve
originated in these sand rocks, or in the arensceons phnles
which underlie them in western Pennsylvanin, but ic is most
probable that the ofl asconded from the still lower rocks, in
the form of vapor which condensed In the superior eavitics,

In other words, the oll which, aceording to the theory, wan

formed far below in the original bitumenization of organie

matter, must have undorgono & process of distillation,
“In fayor of the other theory, that petrolenm, A8 nOW gen-
erally found, 18 the product of a distillation of bituminons

shules, etc., ns suggested by Dr. Newberry and othors, the | distance from other parts of the works, but are connected
following arguments may be urged: 1. Oll may beartificial- [ with the latter by pipes. In this way, the crude petroleum
Iy produced by distilling such shales and other bituminons | is kept confined and prevented from giving off its odor, and
materials. * ® * 9 The phenomena of ofl and gas ox. | the danger of ignition is obviated.
hibited In our oil fields greatly resemble those observed in THE PUMP ROOM
the artificial distillation of oll from bituminous materials, contains five large steam pumps placed as shown in one of
® ® ® Jtis believed that some petrolenwn has been nctual. :
S ttetined T the eapth Ly diatinl ® s &4 T the engravings, There is one for water, one for crude ofl,
y produced In tho earth by distillation, % ANOIS | hne for distillate and one for refined oil. The fifth is an ajr
is an abundance of oil. making material in theearth, * * # : N .

; pump, used for agitating the oil during trestment. These
5. A comparatively low temperature ig believed to be ade. g A ¢

pumps in their combined capacity are capable of throwing

quate to pet free the ofl vapors, 6, By this theory, there |, :

b 5 Hrodtaed ’ : 4,000 barrels an hour. There is also another large pump on
SR produced an almost Indefinite quantity of petrole- |y, 450k for refined oil and general purposes. These pumps
um, since bituminous etrata are found widely distributed. | o 000003 60 as to act almost instant] f =
& ® # TFioally, the agoncy which would volatilize the : 8 : e S engines, &nd,

4 A o b .7 | through a system of piping, to flood any part of the works in
liquid bitumen, or petroleum formed by direct bitumenization, | oy 050 @00 pee originate

‘nnd bring :‘I“p "“d ;m’:):h"‘]“’ it through the present ofl hor-| gy office of the crude ofl receiversis to separate the water
zons, would certainly be adequate to distil the bituminous| g, the petroleum before the latter is conveyed to

shales, ete., and bring up the oil to the samo elevations,

It may, however, be objected that, if this theory of distil- THE STILLA.

lation be true, we ought somewhero to find the residunm, or | Four of the stills are thirty feet long and fourteen feet in
debitumenized shales, ete., remaining after the oil had been | dismeter. Six of them are ten feet long and six feet in di-
extracted. Such discovery could not justly be expected in |ameter. The stills convert the oil into vapor which passes
surface rocks, because, according to the theory, the heat |into a condensing apparatus, shown in the engraving entitled
agency would at best be small, and could be scarcely felt near | * Condensers.”” ‘This apparatus consists of a box eighty feet
the surface. The question, then, would be reduced to this, | long, sixteen feet wide avd eight feet deep, filled with coiled
namely : Do the borings in deep wells ever show that the deep, | pipe constantly cooled by running water. The object of this
bituminous strata have lost any of their original and normal | distillation is to separate the volatile constituents from all
quantity of bitumen ?” solid and foreign matters. The distillation is commenced at

After presenting some facts bearing upon this point, he 120° F. which carries off all the produacis capable of evapora-
concludes as follows: “Such facts are not conclusive as to |tion at that temperature; the temperatare is then steadily
any positive loss of bitumen, but they are not without sig |raised till it finally reaches about 1,000° F. which drives aver
nificance. Should I find many similar cases where strata |81l except the solid residua. The distillate passes from the
which are highly bituminous at their outcrop are found to | condensers to the
contain little bitumen at great depths, and, at the same time, RUNNING ROOM
the rocks above these buried strata containing in their fissures
much oil, I tkink the inference, that the oil was derived from
the bituminous shales, not unwarrapted.”

which is also shown in one of ourengiavings. Thedistillate,
as it runs from the worm, appears by reflected light a beauti-
ful French ultramarine color, but by transmitted light it has
PRODUCTS OF PETROLEUM. a sllghﬂy opale.scent white tint. The running room is of
The products of petroleum which can be obtained by frac- chh impo““";’ e i‘f’ s th“. tlfe e e
tional distillation, in connection with other processes em- isnoted, ‘m_’ specific gravity of the distillate is determined, and
ployed in rectification, are very numerous; but the more im- the neparations are made, %

portant are the heavy lubricating oils and kerosene oil. A Then_a e fouz 500 barzel Ml.h s t&nk‘s -and Sooshayini
lighter product, called gasoline, is used for illamination in | S3Pacity of 1,000 barrels, to which the ditillate flows from
various machines devised for the purpose. Naphtha is large.] the g Tono -By Proper-conuectioniHiosstive: crwi
ly used, for the adulteration of kerosene oils, by nuprincipled oonnected WAL Sl then °.I t!wse SaTke AN Ay, be T
retailers, . A product called chymogene, still lighter and convenient. From the distillate tanks, the distillate is pumped
more volatile than gasoline, has been utilized by Professor |t the

Vander Weyde in his ice machine. A great variety of names SN

has been originated to characterize the products obtainable| In this apparatus, the oil is treated with one and one half
from petroleum, some of which are mentioned below, bat | per cent of sulphuric acid, by which it is blegched. It is
their discussion in this place would not enlighten the genersl | then washed with a solution of caustic soda, followed by a
reader. little ammonia, by which the acid is nentralized ; after which

REFINING PETROLEUN, AND SEPARATION OF 178 PRopUCTS. |\t 18 TuB into the

The crude petroleum is first put into stills and, the fires R A e ey

being started, a light product comes over, cousisting of a mix- | $hown in one of the engravings, each of which contains 700
ture of substances, to which the general name of naphtha is | barrels. From the settling pans, the oil is pumped toa receiv-
given, The next product is called burning oil. Then fol |ing tank having a capacity of 4,000 barrels, From this tack,
lows & small quantity of paraffin oil, leaving a residuum of | it passes to the

tar and coke in the stills,. The distillates are next treated PACKING HOUSE,

with sulphuric acid to bleach and deodorize them, The bulk | placed at gome distance from the other buildings and near
of the acid is then washed out with cold water, What re-|the shipping dock. An interior view of this building has
mains is neatralized with caunstic sodn, supplemented with a | heen furnished by our artist. The oil is carried into this
little ammonia, building in pipes, where it is measured out, throngh an in-
This brief general degeription of the process of oil refining | renious filling apparatus, into the cans whichare to receive
gives the reader but a meager iden of the magnitude of some | it, the cans being filled nearly as fast s they can be passed
of the works engaged in this business, or of the detuils of the | along by the workmen, The filling apparatus is shown in
operation. To give a just conception of the vastnesa of the | the conter of the background of the packing room; and,
petroleum industry in this country, we have prepared elabo- | when fally employed, a dozen or more men can work atit,
rate engravings of the celebrated recelving empty cans from others as they sre brought from
TRATI'S ASTRAT 011 WORKS the tin shop, and, when they are filled, passing them along
located in Willinmsburg, N. Y., (Brooklyn, Enst District,) | to other workmen who as quickly seal them hermetically
which is one of the largest of its kind in the United States, | with solder. They aro then packed in wooden cases, ordina-
and which does an enormous export business in addition to |rily two ina case, In such packages, the cansare passed to
ita large domestie trade, in which the articls known na Astral | the
0il figures Inrgely and is justly estoemed as one of the snfest SIIPPING DOCK,

and best kinds of korosene sold in the Amoriean market. | of which also onr artist hag provided an excellent view. At
This eatablishment iy o model in ita way. Every applinnee | the time of our visit to the works, hmhrggvuuhl_qlhm,
that the bost engineering skill could supply hns been made | taking in cargoes of oil. One of these vessels was destined

available to ensure economy, safety and conveniones, in the | to the Mediterrancan, and the other was bonndﬂl!(irloﬁam
prosecution of the business; andalthough it has been alleged | and thenco to Beyront. B

that the works are obnoxious to the residents of the Imme- [ The varions shops connected with the works are supplied
diate vicinity, our observations lead ud to believe that this | with power from two 60 horse power boilers, made at the

allegation has no foundation in fact, Indeed, nfter n thor:| West Point Foundery. Among these shops, we may mention
ough investigation, the Board of Health of the City of Brook- | first the o

lyn dismissed this complaint ag unwarranted The odors TIN 81or

which are porcoptible are not in any way fnjurious, nor nearly | in which the cans are made with o rapidity truly astonishing.
as unplensant as thore emanating from the ndjacent gas works; | A1l the work, including the solderlng, is done with improved
while in poiot of safoty, it s searcoly concelvable that, with | maehinery and appliances, by wmgh the operation of ean
the perfect arrmogements for the provention and extinguish. | making procesds with the utmost mgy',_]ho cans being
ing of fires, any disastrons conflagration can take place, acnt as made on an ondless belt directly to the packing room.

Tho oil ix bronght from rallrond tormind In Inrgo barges | The abgolute time consumod in mklnc 0 ﬂn,ﬁmnl it

constructed for the purpose, ench of which ia fitted with o | with oll, and sonling, I two minates, the cost of the labor
lnrgo tank to hold 1,200 barrols, - When itarrivens at the docks, ot axeending two conts, ' AT TN R e

o shown in the bird's.oyo view which s tho first of our Dlus- | Phore s also the
trationw, It s pumped through pipesnto the recelving tanks. PAUCRT AHOD E
s Tl B %
TIOR IS . and faucots; one of ‘which:s s 1
are each clght fnchen Internal dinmeter, and 450 foot In length l‘;"::; ;:‘:un‘:::.::;..::vMO. ﬁl:;;mw:
Phey are laid, as shown, in an open ditel, the principal Improvement for whlul; all cofisnmers may be thankfuls
renson for which 1s that, In case any lonk should oceur, it enn P y ' \

i e Whon the conter of the motallie senl is cut into, the consumer
w at once discayvered and stopped, findn undorneath 1t & small nosslo, which. he adjusts o
THN WEOKIVING TANKS, the tubo of tho faucot, At the thwe our artist was there,

which form the ruljeet of one of our engravings, sre enor- | they were arranging to make n faucet i prove
mous sructaros having n united capncity of 23,000 barrols. [menta on the one ilustrated; which it is olaimed will bo
They are mado of boller fron and stand by themselves at n | (whon finished) the most perfoct applinnce for emptying cans
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produce & faucet that can be attacked to the
can without exposing It to breakage by
rough bundling, which will not require an
enlarged care (which woull increass the
cost of trnsportation), and further o en-
able the conppumer, having once used the
can, to refill it with other flulds for use

fn. All this must, of course, be dono
at tha least poesible cost,

They were unwilling to offor it for illus.
tration or description et this time, buat, it
our opinion is of uny wvalue, ita efficiency
for tho use intended is perfect.

TESTING THE OIL.

The safoty of lluminating olls and their
commercial value are determined by what
is called the fire test.

A portion of the oll is pul into a glass
cup, which is placed In a water bath, heated
by & swall lamp. From & bont standard a
thermomotor depends, 50 that its bualb is
placed in the oil to be tested. As the tem-
perature of the specimen rises, a lighted
taper is frequently passed over and near to
ita surface, until vapor d'stils from the
liquid and ignites. The temperature at
which this takes place is carefully noted,
and is termed the firo test, The oil is dis-
posed of to the trader accordingly, and it
is obvious that as the flashing point is
higher, the safer is thoe oil. Oils which
do not flash below 110° Fah, may, in gen-

S W s AL T b v g DR S :A

LOADING VESSELS WITH CANS,

tablishment constantly employs sbout
trucks, ten W twelve lighters, and two ot
tuge, in moving goods 1o and from the works
The « xport trade s about throe fourths the
entire business of the works

Among the safe olls wo ropeal that Praty
& Ca's Astral oll ranks as one of the best in
market Wo have used It and « Lperiment
ed with it, and speak whereof wo know.
There are also other good oils in market,
but the extent W which uosafe 11lumis sting
fulds are palmed off on & gullible public s
a standing disgrace 1o the sdminiptration of
Justice in this country.

When weo recall that, in 156], this Lusd
ness had scarcely had its beginning, Its enor
mous extension cannot fall w0 strike the
mind of the reader with astovisbment, The

supplies being seemingly lnexhaustible, a
still larger growth may confidently be pre
dicted. A» It Is, petroloam is one of the
greatest sources of our mineral wealth, and
its introduction as a lighting material has
been an inestimable boon to mankind., Those
who would wilfully lessen the benefits of
this truly magnificent discovery by fraudu
lently selling unsafe olls to innocent buyers,
ought 10 have the severest penalties meted
out to them, while those who furnish only
safe olls should be made known to the pub.
lie,

Tiux SCIENTIFIC AMERICAN has frequent.
ly, during the last few mouths, published

eral, be considered as safe for lighting purposes. The As Each seal has upon it the inscription “ Pratt’s Astral Oil.” l casily performed experimental tests for sscertaining the in-

tral oil, for which these works are celebrated, has a flash-

ing point of about 150°.
WHY CANS ARE USED.
Cans are used to promote convenience in handling, to de-
crease fire risk in storage aud transportation, and to insure
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FAUCET.

the consumer in getting a safe article. The cans being sealed,
he is ensbled to determine whether the package has been
tampered with or not. Eyery article put in the cans is war-
ranted to be exactly asrepresented. The Astral oil, being de-

AGITATOR,

signed for genernl lighting purposes, may bo fully relied on
ny snfo nnd good whenever the seals show l.hnt‘ thoy haye not
been meddled with,

The

AMOUNT OF TIN PLATE USED,
'n tho manufacture of cans at these works, is forty thousand
boxes per annum, yet the canned products are less than
00 per cent of the entire production. There is also consumed

o
wm

TIN SHOP,

flammability of kerosene oils, and by the adoption of these,
every consumer is enabled either to justify the claims of the
manufacturer of the oil, or to protect Lis life and his house-
hold from destruction. By using such tests, the dangers of
many burmniog oils will be avoided, and the superiority of a

annually 125 tuns of solder, The other products are put up | pure safe article, such as the Astral oi), will be made evident,

in barrels prepared in
THE COOPERAGE,

to the satisfaction of the purchaser,
The daily journals are constantly giving accounts of lam-

which is shown in one of our engravings., The barrels are | entable accidents from the use of low quality oils which

not made here, bowever, the work of the cooperage being to
fit them for holding petroleum products. They are painted
on the outside, a tun of paint per week being consumed for
this purpose, To render the wood impervious, the barrels are
coated interiorly with glue. A strong and hot glue sizs is
poured into the barrels, and the bung is inserted. The bar-
rels are then rolled about so as to bring the glue into contact
with every portion, The air becoming heated generates
pressure, so that, by tapping the bung loose, the latteris pro-
jected with considerable force. The barrels are then placed
on long frames over troughs which collect the dripping glue.
One half a tun of glue is thus weekly consumed.

This is the largest manufactory of gasoline in the world,
and it makes a greater specislty of the light products of
potroleum than any other, Gasoline is used ingas machines,
for extracting oils from linseed cotton seed, and the extrac.
tive principle from hops, ete,

OTHER LIGHT PRODUCTS

are chymogene, for uge in ice making, and rhigolene, for
avmsthetic purposes in surgery. Benzine is prepared for
varnish makers, japauners, patent leather and oil cloth man-
ufacturers, special articles in the rubber manufacture, and
nlso n refined deodorized and perfamed benzine for the ex.
truotion of greage from clothing, ete.
EXTENT OF THE WORKS, ETC,

The works occupy 110 Bity lots (2,500 feet in a lot), or from
 to 7 neres, with about & quarter of a mile of water front.

Facilition ure possessed for handling 25,000,000 gallons of
petrolonm products per snnum. There are in the works
about three miles of pipes. The amount of sulphuric acid
omployed 18 from 6,000 to 7,000 1bs, doily. The smount of

STILLS.

goda and amrmonia consumed is 1,000 pounds of the first and | ought never to have been sold ; and the fact that theso aids
2,000 of the second weekly., The number of men employed in | are recklessly handled by careloss and ignorant people gives

all dopartments is between two and three hundred, The es | ndditional importance aud value to o safe and genulne artiole,
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GENERAL STATISTICS.

To show the importance of the petroleum industry, we ap-
pend a few statistics of the quantities of the oil shipped from
New York, Boston, Philadelphia, Baltimore, Portland, and
Cloveland, which are the cities whence foreign shipments
sro principally made.
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'l'be ;ollowlng shows, in b:mls, the daily average pro
duct of the Pennsylvania oil district, during the year:

prodaction in December, 31 days, 1590... cos
;‘ﬂ production samne mMOnIh, ISR, ...,
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BORING FOR OIL.

The following description of tools and methods employed
in boring for oil in Pennsylvania is extracted from Blake's
“ Notices of Mining Machinery”:

The great advance has been in the construction of the
tools, and in the adoption of simple apparatus for giving mo-

Scientific  Americm,

The steam engines in uso are portable, and 8 or 10 horse
power. A 900 feet wall can be drilled with an 8 horse
power engine. Rope for a well 000 feat decp, with the
tools, will weigh abont 800 pounds,

Before commencing to drill, it is usual to drive down a
east iron pipe through the loose goil until the firm bed rock
is reached. These pipes are in loogths of 8 feet and 5 or 6
inches in dianmeter, They aro joined together, end to end, by
means of wronght iron bands, sized to shrink on to a ghoul
der turned upon each end of the pipe in a lathe, so that a
flush joint is formed by the band. The lower end is made

BITS AND REAMER FOR DRILLING

sharp, and the band is edged with steel. The 5 inch lengths
weigh 55 pounds per foot, or 440 pounds in all; and the
6 inch, 69 pounds per foot, or 552 pounds per length. For

%% | lining the wells, wrought iron tubing is used, made with

screws and sockets, or with flush joints, but always smooth
finished inside. The sizes vary for the light kinds from
1} to 4 inches for the inside diameter, and from 166 pounds
to 6 pounds per foot. The heavier tubing ranzes from 1}
inches in diameter, and 270 pounds per foot, to 6 inches,
weighing 18°7 pounds per foot. These large sizes are sel-
dom used for oil wells,

Pumps are made of wrought iron pipe, lined with heavy

tion to the drill by means of steam power. For prospecting
and for sinking to moderate depths, the spring pole,
worked by band, is frequently employed.

the oil wells, and used for a time during the oil excite-
ment in California, consist of a derrick, ball wheel,
band wheel, ssmpscn post, and walking beam, and a por-
table steam engine,

The derricks are usually constructed of plank and
boards, when they can be obtained, or of unhewn poles,
They rize 10 a hight of 50 or 60 feet, and taper upwards
from s base about 15 feet square. The standards are of
2 icch plank, 8 inches wide, and the cross braces 8
inches wide #ni 1 inch thick. The tools are suspended
by the cable, waich, passing over the pulley at the top,
descends at the side and is wound upon the dram of
the ball wheel, the shaft of which rests on bearings in
the standards. The drum of the ball wheel is about 10
inches in dianmeter,

The walking beam, of wood, 26 feet long, is support-
ed at the center, upon the top of the sampson post, One
end is connected, by a pitman, with a crank of 22 inches
radiug upon the end of a shaft, receiving motion by o
belt from the engine; the other end, projecting within
the derrick and directly over the well, carries suspended
the temper screw to which 18 attached a ciamp for seiz.
ing upon the rope. The rotation of the crank shaft
gives a reciprocating motion to the end of the beam,
and this is imparted to the rope, carrying the tools at
its lower end,

The form of the temper screw is shown by the gure,
By this, the drill may be lowered or “ fed out” to a cer-
tain extent during the progress of boring. The rope is
seized and held fast hy the clamp, and when the whole
length of the screw is fed out, the position of the clamp
is changed,

The drilling tools consist of centerbits, reamers, an apger
stem, sinker bar, and the “ jar,” besides a socket for nttuch.

ing them to the lower end of the rope, and wrenchey and
other accessories to ald in attaching and unscrewing the
bite. There are, besides, a variety of tools for recovering
broken bits or other parta of the apparatus lost in the well,
and sand pumps for removing the déris.

The bits are represented by the snnexed cats, They are
31 inches broad on the face, and the reamers are 4} inches.
They are made, however, of various sizes, and all have
strong, square shanks, 8o that they may be firmly serewed
into the avger stem, made of 2} inch iron and 20 feet long.

The * jor" is a contrivance by which the auger stom and
Lit are, in & meanure, detached from the rope, Dy it o jork
may be given upwards, 1o loosen the bit in care it is wodgod
in the hole, whils the same devics serves to give a blow
downwards upon the aager, after the bit etrikes the bottom,
thus doubling the eflickency of cach stroke. It perves, also,
to maintain thoe tension of the rope. These jawa ure made
of 1} Inch iron on the siden, with 12 inch heads and 18 inch
stroke.

The sinker bar, 10 feet Jong, is attached by a screw to the
upper end of the Jar, and anbove this is the rope socket,
secarely united, by means of rivets, to the end of the rope,

The bits and other parts of the drilling tools are conpeeted
and digconnected by means ol two large wrenches, 3 foot 9
inehes long, with broad flat heads, shaped as shown in the
fizures,

The drilling ropes or eables vary from 1} inch to 1§ ineh
dlameter, and welgh from 48 pounds to 86 pounds per 100
feet,

The sund pumps, of sheet or galvanized iron, or of copper,
are sbout five feet long and 3 or 4 inches In dlametor, and
are fitted with Jeathor valves resting upon lron seats, as In.

seamless brass tubes bored perfectly true, or of heavy brass

: 2 - THE on
The copstructions in common use in Pennsylvania at 4R

- TEMPER
SAND SCREW

pump STUFFING

Box

tube alone. One of tho Tast mentloned construction, 5 foct
long, is shown by the annexed figure, in which a portion of
the interior 18 seen with the two valves and boxes, Thess
valves are made of gun motal, and are fitted with groat eare,
The packing is made of the best onktanned leathor,  Ball
valvea are genemlly used,

At the top of the well n stuffing box and elbow pipe is fit
téd, The constraction of this box and the form of the jolnt
for attaching to thosuckor rods ls shown In the figure, The
stufling is kept in placo, and is pressed firmly upon the
plunger rod or piston by means of the follower, made of
bross. The plunger rods aro § foot long, are made of 1 inch
diameter cold rolled fron, and are porfectly polished,

One other important adjanct of n complete oil woll Is the
weod bag, the use of which ts to form o water tight joint or
prcking around tho tube or linlog of the well, and thus shot
off all communiontion betwoon the water of the upper serata
and the oil bearlng crovices or chambers below,

This bag is wado of leathor, nod s flled with flax seed,
It is put around the tube, sod is pushed down to the proper
place, and soon bocomes so much swollen by the abworption
of water that it fills the space botween the tube and the walls
petfectly, and thas shats off all communication around the
tubing, for either wator or oll from above or below,

—_— A‘_ ————
Petroleam yleldn, by distillation, nine distinet commarcial

t roducts,
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Naphtha In Gas Lighting,
Among the novel ases for naphtha, which 1280 succonstully
produced at the Pratt Oil Works, In the improvement of
common gas light,

The history of this new system of lighting is as followy:
About three years ago Dr. Luonard Gale and A. C. Rand, an
extensive oil merchant and refiner, invented this process for
at cuce utilizing the otherwire dangerous naphtha and sup.
plying a cheaper and better gas, It hag boen in use for slx
months in South Brooklyn by the Citizens' Gag Light Com.
pany, who have had two “ benches” (series of ovens contain.
ing retorts) in use with good success, and are getting more
benches ready.  The systom has also been in operation for
#ix months in Columbus, O., and is now being established in
Detroit.

An dnteresting report concerning this gas has just been
made by T. G. Wormley, State Gas Commissioner of Ohio,
to the City Council of Columbus, 0. The main points of
his report are these: Examinations extending over a period
of twelve days indicate that during that period the gas had
an average illuminating power equal to 2064 candles: that
ig, that the gas, when burned at the rate of five cabic fect
per hour, gave on an avernge as much light as 20.64 sperm
candles, each consuming 120 grains of spsrm per hour. The
statute relating 1o this subject fixes the illaminating power
at twelve standard candles. The average of the sulphur
found in the gas was 6:12. The averages in London, made
at eight stations last year, ranged from 1621 to 33'30 per 100

cubic feet ot gas. The ammonia was searcely noticeable at the
Columbus works—S8 100ths of a grain; carbonic acid gas,
60 100ths; vapor of water, 82.100ths; free oxygen gas, 90-
100ths. These proportions of carbonic acid gas and vapor
of water thus found were about the same or a little below
the quantities usually present in illuminating gas, but the
proportion of free oxygen was much above,

WRENCH

The works of the New York Mutual Gas Light Company,
which gives promise of affecting very much for the
better the interests of hundreds of thousinds of our
citizens, are well worthy of inspection. On the river
side of the eight acres covered by the works are the
coal sheds, capable of containing 30,000 tuns of coal.
On the Eleventh street side are the offices of the ecom-
pany and the coke yard. On the Avenue D side are the
four great gas holders, already completed, and eapable
of containing 265,000 cubic feet each. On Thirteenth
street are the foundations of three more gas holders and
the naphtba reservoir. The latter is made of half inch
boiler iron, fastened with hot rivets, and is steam proof.
In the center are the purifying and retort houses,

The process by which naphtha, usually so dasgerous,
is converted into as harmless an illaminating gas as
that produced directly from coal, is as follows: The
liquid naphtha flows from the reservoir to the retort

" house, where it is received in foar stills, within which
steam pipes are ran in all directions. The effect of the
heat from the steam pipes is to viparize the naphtha.
These stills are supplied with safety valves, The vapo.
rized naphtha passes next to a row of elay retorts, forty
.ight in number, similar to those used for making
ordinary coal gas, excopt that they are double. In the
same building there are 240 retorts for making the coal
s that is to be mixed with the naplhitha gas. The pass.
age of the vaporized naphtha through and over tho red
ot retorts converts it into s permanent rich illumioating
gas, the same as that from the best Austmlian cannel
coal, It passes from the retorts to the building contain-
ing the condensers, thence to & large station meter in
the office, and thenee to the gas holders, where it first
comes in contact and mixes with tho common coal gas,
The gas contained In tho coal has to pass through many

more procesges than that found In the naphtha; but as those

processes have often boen desoribed, they need only be enu-
morated here.  The coal fs thrown into tho retorte,  The gas
oliminated passes from theso through o pipe to the bullding
containing the condensers and n singalar series of “ serub.
bors—~immense reseryolrs whorein it comoes in contact with
falllng water; thonee to the purifiors—tauks where it is
putified by chomieal action—aud theneo to the  station
moter, preparatory to s misture with the naphtha gas,

— D s

The Goneration of FPetrolenm,
In the usunlly followed procosses of manufacturing refined
o, the crude nrticle ylelda three sepamte and difforent
products—naphtha, kerosono, and rosldoum—a fact which
certninly supports the belief that crude ofl is the product of
Mreo diffurent minerals, 8o far an concerns the contribu-
{lon by conl of an foteger In the ehemical W.{,b.y which
potrolenn a produced in und from eortain geological strata,
it may bo remarked that the “shale* ofl ;uﬁgud from
bituminous coal in England Is very difforent from American
petrolenm, fn that the American naphtha must be used in
onder that the Iatter may be burned in lamps.  Another fact
that favors the inforence that petrolenm is mainly produced
from or generated through limestons, s that petroloum liss
boen extracted from lmostoso fourd in the ne
of Clileago and of Terro Haute, Tod. In

productive powera recontly developed, in the F
territory bolleved o binve boen cthausted, it affords
favorablo presumptions: First, se a partial suurance |
next, int the formerly abasdoned territory was | ivon.
boenaro tho machinery for extracting potroleam P
genorative powers by which it is produced.

be encourniing 10 the large number of |

dieated at the lower end of the figare,

»
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L1t affords
tho distiliation of petrolenm I o contin
oarth execoded, In It power of exbausting the fla
hood I obtained by this important manufacture. -1 o




