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THE USE OF NATURAL GAS AT
PITTSBURG.

It has only been w1th1n the past
few years that natural gas has been -

utilized to any extent, in either
Pennsylvania or New York. Yet
its existence has been known sinece
‘the early part of the century. As
far back as 1821, gas was struck in
Fredonia, Chautauqua
N. Y., and was used to illuminate
the village inn when Lafayette

passed through the place some -

three years later. Not a single oil
well of the many that have been

sunk in Pennsy]vama has been en-
tlrely devoid of gas, but even this

frequent contact with what now
seems destined to be the fuel of the
future bore no fruit of any import-
ance until within the past two or
three years.

It had been used in comparative-
ly small quantities previous to the
fall of 1884, but it was not until
that time that the fuel gave anyin-
dication of the important role it
was afterward to fill. At firstig-
nored, then experimented with,
natural gas has been finally so
widely adopted that to-day, in the
single city of Pittsburg, it displaces
daily 10,000 tons of coal. The
change from the solid to the gase-
ous fuel has been made 8o rapidly,
and has effected such marked re-
sults in both the processes of mmanu-
facture and the product, that it is
no exaggeration to say that the
eyes of the entire industrial world
are turned with envious admiration
upon the city and neighborhood
blessed with so unique and valua-
ble a fuel.

‘Where the gas comes from, and
how long it is going to last—and
where it i8 going to, we might add,
now that the scheme of piping it to

County,

: :

distant cities is under consideration
—are questions which involve so
many elements for discussion that
we do not propose to take them up
at present. The manner of -distri-
buting and utilizing the gas, and
the industrial revolution its intro-
duction has effected, are more than
sufficient to occupy our space. As
many of these facts are still in-

. volved in mystery to a large major-

ity of our readers, it will, perhaps,

~ be advisable to start at the well it-

self, and from there follow the gas
in its various wanderings until it i8
finally consumed in.the mills a.nd
works or in the home.

The regions in ‘which natural gas
is found are for the most part coin-
cident with the formations produec-
ing petroleum. This, however, is
not always the case; and it is
worthy of notice that some districts
which were but. indifferent oil-pro-
ducers are now famous in-‘gas re-
cords. The gas driller, therefore,
usually confines himself to the re-
gions known to have produced oil,
but the selection of the particular
location for a. well within these
limits appears to be eminently fan-
ciful. The more scientific generally
select a'spot either on the anticlinal

efeynolinsd—axis of the formation,

giving preference to the former
position. Almost all rock forma-
tions have some inclination. to the
horizon, and the coristant change
of thisinclination produces a series
(Continued on page 132.)
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thin copper disks, pierced in the center, split, and
soldered together in such a way as to form two in-
terlocking and independent spirals—a sort’ of double
threaded screw, whose intervals are filled with parch-
ment paper, so as to secure a perfect insulation be-
tween the two metallic circuits, one of which is the
inducting and the other the induced. All the in-
dueting circuits are mounted in tension (Fig. 4), and
connected with the terminals of an alternating cur-
rent dynamo machine. This latter is excited by a
continuous current machine, which in turn is excited
in a derived circuit. A rheostat maneuvered by
hand, or by the current itself through automatically
regulated apparatus, keeps the intensity constant in
the line and inductors. In the induced circuit of
each of these transformers, A, B, C, D, are mounted
the various apparatus that are to be supplied.

The qualities of the induced currents are modified at
will by properly connecting the disks that form the in-
ducting and induced circuits. An electromotive force
of greater or less strength is obtained by coupling a
varying number of disks for tension, while, when, on
the contrary, an intense current is needed, the induced
disks form a series of short bobbins connected for
quantity. When all the apparatus supplied by a
transformer are lighted and extinguished together, the
transformer is reduced to its essential elements—two
series of disks and a soft iron core in the center. When
the lamps are extinguished, the two extremities of the
inducting circuit are connected by a short circuit, and
nothing passes into the inducting one. Lighting is ef-
fected by opening the short circuit. The
alternating currents then traverse the in-
ducting circuit, and produce the proper
alternating currents in the induced one.

Srientific dmerican,

traversed by currents that are alternately of contrary
direction, and .that will develop in the core a mag-
netic field which will be closed, now in one direction
and then in another. These alternating magnetiza-
tions of the core—these inverse fluxes of magnetic
force, to speak according to the most modern ideas—
will develop in the bobbins of uneven series induced
currents, whose qualities may be modified at will by a
suitable coupling. We shall thus have a transformer
with closed magnetic circuit, in which each spiral, by
reason of the symmetry, will exert identically the same
actions, thus rendering the calculation of them much
simpler. But this is not all; between very wide limits,
from a current that is n¢l up to the one that is the
maximum for which the apparatus has been construct-
ed, the difference in potential energy at the terminals
of the induced circuit- remains constant, provided the
difference at the terminals of the generating machine
remains so too, and the intensity in the indueting cur-
rent increases proportionally to the intensity in the
supply ecircuit.

These valuable features permit this system to effect
a distribution, that is to say, to vary the number cf
apparatus supplied each moment by a given trans-
former without touching the latter, this remaining in-
ert and immutable. The regulating must be done at
the central works.

In Fig. 8 will be seen another style of the trans-
former, which is nothing else than the Gramme ring
reversed. The inducting and induced wires here take
the place of the circular core of soft iron wire, and
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of waves, the crests of which are known as anticlines,
and the troughs as synclines. Many drillers suppose
that the gas seeks the anticlines and the oil the syn-
clines, but others, equally long-headed, discard entire-
ly all theory of this kind, and drill wherever it may be
most convenient or where other operators have al-
ready demonstrated the existence of gas. It will sur-
prise many of our readers to know that the divining
rod, that superstitious relic of the middle ages, is still
frequently called upon to relieve the operator of the
trouble of a rational decision.

The site having been selected, the ordinary oil-drill-
ing outfit is employed to sink a hole of about six inches
in diameter until the gas is reached. In the neighbor-
hood of Pittsburg, this is usually found at a depth of
1,300 to 1,500 feet, in what is known as the Third Oil
Sand, a sandstone of the Devonian period. Where the
gas comes from originally is an open qfestion. When
the driller strikes gas, he is not left in any doubt of the
event, for if the well' be one of any strength, the gas
manifests itself by sending the drilland its attachments
into the air, often to a height of a hundred feet or
more.

The most prolific wells are appropriately called
‘“roarers.” During the progress of the drilling, the
well is lined with iron piping. Occasionally this is also
blown out, but as a-rule the gas satisfies itself with
ejecting the drill. When the first rush of gas has

thrown everything movable out of its way, the work-
men can approach, and chain the giant

Regulating is performed at the central
works by varying the electromotive power
of the generating machine in such a way
as to keep the intensity constant, what-
ever be the number of transformers in
service at each instant.

The arrangement is no longer quite as
simple when the transformer is to sup-
ply a number of apparatus which is vari-
able at will, since then the operation must
be regulated in ortfler to keep up a sen-
sibly constant difference in energy at the
terminals of the induced circuit. Fig. 1
shows one of the arrangements adopted
by Mr. Gaulard for' this purpose, and
which is based upon the action of soft,
iron cores. Let us suppose, for example,
as in the case of the apparatus, C (Fig. 4),
a certain number of incandescent lamps
mounted in derivation upon the induced
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oTE to his work. The plant at the well is
WilLoW GROVE'DISTRIBUTING STAMON | ws70aL ops W[)Z”ZWEB"":-? » o ¢ much simpler than one would suppose.
o : &A;Z/?@'Zf 7z —— An elbow joint connects the projecting
. A* . end of the well piping with a pipe lead-
. ing to a strong sheet-iron tank. This
collects the salt water brought up with
NATURAL GAB WELL®

the gas. Ordinarily, about half a barrel
accumulates in twenty-four hours. A
safety valve, a pressure indicator, and a
blow-off complete the outfit. When the
AP pressure exceeds a preseribed limit, the
valve opens, and the gas escapes into the
blow-off. This is usually 30 feet high or
more, and the gasissuing from the top is
either ignited or permitted to escape into
the atmosphere. The pipe line leading

| from the. tank to the city is of course
placed underground. Beyond a little
wooden house, the blow-off, and a derrick,
the gas farms differ little in appearance
from those producing less valuable crops.
The pressure of the gas at the wells
varies considerably. It is generally be-

circuit; then, when all the lamps are P e tween 100 and 325 pounds. As much as
lighted, the transformer must produce its ..‘/' g 7. * 2 N MURRAYSVILLE 750 pounds per square inch has been
maximum, and the soft iron core (Fig. 1) o, h;w.uam: E %% ] LN measured, and in many cases the actual
is wholly within the bobbin. If the N 2 a)e 5\ %_% FEEnasy pressure is even greater than this, but,
lamps be put out, the electromotive . é?’ % » as a rule, it is not permitted to much
power of the apparatus will tend to in- Y ) exceed 20 atmospheres in any receiver
crease, and an intenser current will then ,:?‘,5’ ’; or pipe. The maximum pressure in the
pass in the two solenoids, which are . ] W% lines of th('ar Ehiladelplhia Co;xpany is 340
placed to the right and left of the trans- » o % pounds. e supply of Pittsburg is
former, and are mounted in derivation m-mm' [ =] 2o, " £ largely in the hands of this organization,

upon the terminals of the induced circuit
These solenoids will more strongly attraci the two soft
iron cores, which, in descending, will, through the in-
termedium of two cords, lift the core of the transformer,
put a portion of it outside of the action of the bobbins,
and thus diminish the inductive action. It will be
seen that the relative independence of the lamps sup-
plied by one and the same transformer is purchased
at the price of complications introduced into the appa-
ratus itself. The performance of the transformer is
variable with the number of apparatus supplied, and
it diminishes in measure as we require less electric en-
ergy per unit of time in the main circuit.

Messrs. Zipernowsky, Deri & Blathy’s transformers
differ from the preceding in their mounting, their
arrangements, and the results that may be obtained
from them. They are mounted in derivation on the
alternating current machine that supplies them (Fig.
5), and this must produce a constant difference of energy
at the terminals, permitting of easier regulation.

An independence of the various apparatus is thus se-
cured, and if one of them happens to be accidentally
in short circuit, it will require but an automatie circuit-
cutter to isolate it from the line without disturbing the
operation of the other apparatus.

As the distribution is effected under a potential of
2,000 volts, it will be seen that it takes but a very weak
current to disseminate considerable electric power,
reducing the loss in the line to an insignificant figuree

These transformers have been variously arranged.
Fig. 3 shows the principle upon which the most re-
cent ones are constructed. Let us imagine a Gramme
ring composed of a certain number of insulated
bobbins, -and let us connect all the bobbins of even
series, in order to form an inducting circuit, and all
those of uneven series to form an induced one. On
connecting the inducting circuit with the terminals of
an alternating current machine, the bobbins will be

constitute two simple bobbins wound together with
the number of revolutions.and sizes of wire suited to
the transformations to be effected. The wire of refined
iron forms a sort of external annular core, and covers
the inducting and induced bobbins.

Fig. 2 gives a general view of a transformer con-
structed as we have just described. The indticed wire
upon which the lamps are branched is coarser than the
inducting one, since the role of the transformer is to
reduce the initial potential of the line from 2,000 to 100
volts or less, while at the same timne increasing the in-
tensity in the supply circuit in an inverse ratio.

Without entering into a discussion of the respective
merits of these apparatus, let us say that the arrange-
ment of the one last described is better adapted for a
true distribution, whatever be the dissemination of the
lamps, since, without any regulating, we can at will
vary the number of the apparatus supplied and secure
an independence thereof. The Gaulard & Gibbs ap-
paratus would be more ‘specially indicated when we
had a series of apparatus grouped in a certain number
of centers easy to connect in a cirele, and all operating
together in each of these centers under the same cir-
cumstances and at the same moment.

Before the industrial use of these apparatus is sane-
tioned by practice, there are two questions remaining
to be solved: Will the saving effected in the conductors
compensate for the expense occasioned by the inter-
mediate apparatus and the complications introduced
by them ? Will it be possible to easily and cheaply
convert alternating currents into continuous ones in
such a way as to satisfy all the exigencies of a truly
complete distribution of electric energy ? The results
thus far obtained do not as yet allow us to answer yes
or no, and it is necessary to wait for the lessons of ex-
perience before pronouncing.—F. Hospitalier, in La
Nature.,
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and drawn from its wells at Taren-
tum and Murraysville. A number of other companies
are also in the field, but the chief business of the
city is still controlled by the Philadelphia. The ques-
tion of pipeage is one of ilnmense importance, and,
with increased knowledge of the best conditions for
securing an even flow of gas, becomes even more pro-
minent, for the lines are being rapidly extended in
length, and it is asserted by many practical gas men
that they will some day reach the seaboard.

The pipe lines of the Philadelphia Company vary
in diameter from 4 to 10 inches. The Chartiers
Company, however, have one line of 16 inches in
diameter. In the city, the distributing mains are.
from 4 to 24 inches. The general tendency is to an in-
crease of diameter, in order to lessen the friction and
enable the supply to meet any unexpected demand
without interfering with the usual flow. The average
diameter of the city mains may be stated at 16
inches. The distributing pipes vary from 4 to 10
inches. The pipe lines have to be laid with the
greatest care, to withstand these high pressures and
avoid leakage. They cost from $2,000 per mile for
pipes of 4 10 8 inches up to $30,000 for 24 inches. The
Philadelphia Company alone has about 375 miles of
pipes 4 inches in diameter and over.

Every day, line walkers go over the entire line, and
submit reports of its condition to the central office.
Every leak, no matter how small, isincluded in the re-
port. In addition to this daily inspection, a man is
sent by the company to every fire, and it is his duty to
turn off the gas from the burning building and from
any that may be in immediate danger. The question
of pressure throughout the lines is one of vital import-
ance, and its regulation demands constant attention.
For this purpose, valve houses, or stations, to the num-
ber of 22, have been established at various points on

the line as well as in the city, and at Tarentum, Mur-
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raysville, and Dick Farm. At each of these stations
the pressure is registered every hour. The company
has four. telephone lines of its own, of a total length of
about 80 miles, and each station is connected with the
central station on Penn Avenue. In this way the sup-
ply all over the city is closely watched.

Should it become deficient in any district—which
would be indicated by a marked decrease in the pres-
sure—it is but a moment’s work to call up the central
station, and have more gas turned into the needy dis-
trict. An early disadvantage in using natural gas was
it constant liability tofailure, but this system of tele-
phonically connected stations has done away with this,
and created a confidence in the reliability of the sup-
ply. The arrangement of the pipeage and gates at
these stations is shown in our diagramof the Willow
Grove Station. Coming, as most of the gas does, a dis-
tance of twenty miles or so, its pressure is much re-
duced during the ﬁ)urney by friction against the sides
of the pipes. If is contrary to law to maintain a pres-
sure of more than 15 pounds within the city limits.
Consequently, blow-offs are established at various
points; and whenever the pressure exceeds 10 pounds,
the safety valve opens, and the gas escapes.

This leaves a margin of five pounds, but in some of
the older and smaller pipes the pressure does some-
times exceed 15 pounds, as a heavier force is needed to
overcome the increased friction.

During the day, when the mills are running at full
force, the pressure in the city mains is from 2to 5
pounds; but at night, and more particularly on Sun-
days, the pressure becomes greater, and large volumes
of gas escape at the top of the blow-offs. The one on
the Allegheny River at the footof 10th St., shown in
our illustration, Fig. 1, as it appears on Sunday
evening, is 40 feet high, and perforated at its upper
end for a distance of 3 feet. The immense flame, 40 to
60 feet long, as it is blown about by the wind, has the
appearance of a giant torch. To a stranger there are
few sights more striking than that presented when he
looks down from one of the surrounding hills, and sees
theé city at night illuminatec by these lurid flames.
The custom of keeping these torches dighted is not
maintained, however, entirely for scenic effect, but in
many cases is intended to avoid the noise of the escap-
ing gas. At such a height, the gas would do no dam-
age, if permitted simply to escape into theair. Having
a specific gravity of only about half that of air, it-is dis-
persed immediately into the upper regions of the atmo-
sphere.

There are now few mills or furnaces in Pittsburg or
the vicinity that are not using gas exclusively. At the
Edgar Thompson Steel Works, at Braddocks, the gas
is used in all departments where coal was formerly em-
ployed.: The furnaces used for reheating the steel
billets, that are afterward rolled into rails, are shown
in Fig. 2, and will give some idea of the scale upon
which+his immense establishment has been built, and
the importance which such a change of fuel means. If
one has visited Pittsburg in the days of coal and
smoke, he has only to go on the streets and notice the
comparatively clear atmosphere and the clean faces to
realize what a blessing natural gas has been, aside
from its economic value. In the boiler room the
change is no lessmarked. The bricks are neatly white-
washed, the ironwork painted, and the engineer sits in
one corner of what might be a parlor as far as neat-
ness goes, quietly watching a water gauge and indica-
tors. The best arrangement for burning the gas under
‘the boiler is that practiced by the Electric Light Com-
pany at their central station in Virgin Alley, shown in
Fig. 3. The gas passes into a 4 inch drum extending
in front of the boilers, and thence by a 114 inch pipe
into T-burners in the front of the firebox. Thcsc are
simply perforated pipe, 2 inches in diameter.

The air for combustion is first heated before mixing
with the gas. Sheet iron is placed upon the grate bars
to within about 4 inches of the rear, and 2 inch tiles
are placed between this and the boiler, leaving suffici-
ent space in front for the flame to play over them.
The air enters beneath, and passing along the under
side of the tiles is heated before coming in contact with
the gas. Itisveryimportant at such anestablishment
to be able to burn coal at veryshort notice, should any
accident happen to the gas supply. As at present
arranged, the entire change can be made and a coal
fire started within eight minutes. The gas is burned
under the boilers at a pressure of from three-fourths to
one pound. As the pressure in the mains is consider-
ably in excess of this, it must be reduced by an auto-
matic regulator. In dwelling houses the gas is seldom
burned under more than 2 to 6 ounces.

The regulator, Fig. 6, is a very important piece of
apparatus, as it must be used in every mill or house
where natural gas is burned, as well as in regulating
the pressure where the mains enter the city limits. It
is not understood, even by the majority of the people
who use it; but if the reader will follow closely our
description, he will at least be able to get a general idea
of its action. The city inlet terminatesin a small cast
iron chamber, having two valves on opposite sides.
These valves are on the same piston rod, and conse-
quently, when this is moved, one opens toward the in-

terior and the other toward the exterior of the cham-
ber.

A second chamber is divided into two parts by a
rubber diaphragm, the upper portion being in com-
munication with the atmosphere, and the lower with
a space surrounding the small chamber first men-
tioned. The diaphragm is weighted above, and below
acts upon an elbow lever connected with the valve
rod. It will be understood that the lever isin the
chamber under the diaphragm, and that the valve rod
operates in the inclosed space communicating with
this chamber. Bearing this disposition of the appara-
tus in mind, when the gas enters the small chamberit
opens the valves and passes through into-the surround-
ing space and into the chamber under the dia-
phragm. As the house inlet opens from this inclosed
space, the gas has now free access to the service pipes.
But the gas raises the diaphragm, and through the
lever closes the valves, shutting off the supply. As
the gas is consumed the diaphragm sinks under its
weights, and more gas is admitted. By altering the
weights, the regulator may be set to deliver gasat any
desired pressure less than that of the initial. Should
the supply of gas be cut off, the regulator automati-
cally locks itself, and will deliver no gas until locked
by hand. This prevents the escape of gas, should
it be put out by a temporary failure of the supply and
then tufned on again. As it is so largely composed
of marsh gas, it forms, when mixed with air, an ex-
plosive compound similar to the deadly fire damp of
the coal mines. Consequently, fire must be applied to
the orifice before the gasis turned on, or else there
will be an explosion. To avoid such a possibility,
a small jet of gas is often allowed to burn all the time,
in order to light the larger burner as soon as it is
turned on. The new fuel is becoming extremely
popular for domestic use. In grates, a flat perfor-
ated box, as shown in our engraving, Fig. 5, is com-
monly placed in the bottom, and covered with frag-
ments of fire clay. In cook stoves, Fig. 4, T-burners
are used, generally in pairs, though usually only one
is lighted unless a large amount of hot water is wanted
in the boilers. Inround stoves, it is common to use
simply the Bunsen burner without the box attach-
ment. The price of gas is usually a matter of con-
tract, based upon former coal bills or upon the mill
product. In Allegheny City, however, it is sold at 10
cents per thousand feet, and at this rate may be a
little more expensive than coal, but is used never-
theless on account of its great convenience. There
have been a number of distressing accidents attending
the use of the gas, but the total fatality, it is well to
remember, is much less than that of a single mine
disaster such as that at Nanticoke.

—— e —
Microscopical Notes.

Cocaine for Killing Animalcules.—The action of the
reagents in general use for Kkilling animalcules for
mounting disturbs the natural appearance and posi-
tion of such delicate structures as the tentacles of
hydroids and bryozoa. Prof. J. Richard has success-
fully employed in these cases the anasthetic power of
cocaine hydrochlorate. Several of the animalculesare
placed in a watch glass with five cubie centimeters of
water. When they are fully expanded, a one-half per
cent solution of cocaine hydrochlorate is added drop
by drop until it forms a fifth part of the entire fluid.
Half a cubic centimeter of the anasthetic is then
added, and the animals vecame completely fixed. .Ten
minutes afterward they are quite.dead, and can be
mounted in the ordinary way.

Microscope, Microscopic, Microscopical.—The prac-
tice of even the most scholarly microscopists is not
quite uniform in the employment of the words micro-
scope (used adjectively), microscopic, and microscopi-
cal. Is it not desirable to make an effort to bring
about uniformity ? The usage which best commends
itself to us is in aceord with the following directions:

1. Apply ‘‘microscope” (the adjective) to the com-
ponent or essential parts of the microscope, e.g.,
microscope stand, microscope stage, microscope ob-
jective.

2. Restrict *‘ microscopic ” to objects or features too
minute to be seen or appreciated by the naked eye.

3. Reserve ‘‘microscopical” for uses to which the
term ‘‘ microscopic,” as above restricted, would be in-
appropriate, e. g., microscopical society, microscop-
ical accessories, microscopical science, works, ob-
servations, researches, themes, purposes, uses miero-
scopical examination.

As an epithet to the word ‘‘examination,” micro-

scopical is certainly preferable to microscopie, since

the idea intended to be conveyed is of an action per-
formed with the aid of the microscope, rather than of
one too minute to be visible to the naked eye.

Among professional. men an organized society of mi-
croscopists is now generally, if not universally, de-
nominated a microscopical society. ¢ Microscopic so-
ciety” is sometimes heard, and, unfortunately, it
sometimes gets into print. Its use ought to be actively
discountenanced.—Jour. N. Y. Microscop. Soc.

White Resin as a Mounting Medium.—Mr. William
Wales recommends white resin as a good medium for
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mounting. He says that it is easily soluble in alco-
hol, melts readily, cools quickly, and is more trans-
parent than balsam. He has found it a better mate-
rial than balsam ‘for cementing lenses, and this he
deems a good test. Mr. H. L. Brevoort indorses Mr.
Wales’ statement, and gives the following as his me-
thod of using the material:

On the center of the clean glass slide laid on the
heating table, I put a small piece of resin of the purest
quality. Heat is generally applied until the resin be-
comes as liquid as it can be made without burning it.
To remove air bubbles, with a pointed glass rod I add
to the liquefied resin, and stir in with it, a half drop of
turpentine. A moment or two after the object to be
mounted has been placed in the medium and the cover
glass has been dropped upon it, the slide must be re-
moved from the hot table and a spring clip applied.
In five minutes the mount will be ready for finishing
and labeling.

Cell Wall Markings.—Messrs. Lawrence and Raddin
have been making a study of the markings of the cell
walls of various exogenous trees, with the object of
ascertaining whether it is possible to distinguish spe-
cies by this means. The results of their studies are
given in the Microscope for November.

The conclusion reached by them is that species can-
not be distinguished by this means, and they further
observe that the same species collected in different lo-
calities presented differences that were sometimes very
great. They even assert that species of the same
genus frequently bear norelation to each other in this
respect, and that the markings on the cells of the red
oak (Quercus rubra) sometimes so closely resemble
those of the whiter pine (Pinus strobus) that there is
danger of compounding the woods of these two trees.

——— e —
A Method of Cleaning Stonework.

It is sometimes required to clean the surface of
old masonry that has become weathered or coated
by deposits from dirty water, either for the sake
of appearance or to make a sound connection with
new work. The only effectual method hitherto
practiced for this purpose has been by completely re-
dressing the surface with the chisel—a method which
is tedious and costly at best, and which is seldom
thoroughly carried out. A different and, it is claimed,
more satisfactory process was devised by M. De
Liebhabert, and used in 1884 for cleaning the walls
of the quaysfof the Seine in Paris. These walls be-
come in a fewyears covered with ashiny black de-
posit, which resists acids. To remove it, a paste
composed of a solution of soda and lime, to which a
little chloride of lime is added, was mixed to the
consistency of honey, and spread over the surface,
where it was allowed to remain for two or three
hours, according to the condition of the stone. When
it was removed, the deposit was still black; but it
had become sensitive to acids. After this preliminary
treatment, a workman passed over the surface (with
a large gutta percha brush) a mixture called sulpho-
chlorhydrie, forming on the stone a kind of glue; and
almost immediately afterward he syringed the sur-
face with a jet of the same liquid. It formed an ad-
herent paste, continuing to act upon the stone for
about two or three hours. After the syringe came a
gang of men who scrubbed the surface, finishing off
with a hose pipe. The sulpho-chlorhydric mixture is
composed of sulphuric and hydrochloric acids mixed
empirically according to the nature of the stone and
the necessities of the case. The cost of cleaning
stone walls by this method in Parisis 0'46 franc per
square meter for material and 0-50francfor labor, by
contract. The preliminary treatment by the caustic
paste was paid for separately at 050 franc persquare
meter. Itis said that the stone itself is not damaged
by this treatment, and soon regains its natural color.

—_——————r—————
Fuel of the Future,

The house of the near future, the Boston Journal
of Commerce thinks, will have no fireplace, steam
pipes, chimneys, or flues. Wood, coal oil, and other
forms of fuel are about to disappear altogether in
places having factories. Gas has become so cheap
that already it is supplanting fuels. A single jet fairly
heats a small room in cold weather. A New York
artist has produced a simple design for heating en-
tirely by gas at a mere nominal expense. It is a well-
known fact that gas throws off no smoke, soot, or
dirt. The artist filled a brazier with chunks of col-
ored glass, and placed several jets beneath. Theglass
soon became heated sufficiently to thoroughly warm
a room 10x30 feet in size.. This design does away
with the necessity for chimneys, since there is no
smoke; the ventilation may be had at the window.
The heat may. be raised or lowered by simply regu-
lating the flow of gas. The colored glass gives all
the .appearance of fire; there are black pieces to re-
present coal, red ehunks for flames, yellowish white
glass for white heat blue glass for blue flames, and
hues for all the" rema,mmg colors of spectrum. Invention
already is dlspla,cmg the present fuels for furnaces and
cooking ranges, and glass doing away with delay and
such disagreeable objects as ashes, kindling wood, ete.





