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stars of the first magnitude, Alpha Cygni and Vega,
shine above all others near them; and almost due
east, and very near to the horizon, the chief stars in
Aquila have just risen. The strictly circumpolar stars,
in Draco and Cepheus, can be generally recognized east
of the meridian between Polaris, Alpha Cygni, and
Vega. The stars in Ursa Minor are now nearly all
between the zenith and the pole, Kocab, or Beta Urse
Minoris, being near the meridian.

*Pelaris

e Aipliarel

LT
-

*Chestar
h'nﬁynu‘c .

of eapelle

Betelgeuses

i
Aledeberin .

s o.ﬁ'@,-."
POSITION OF VENUS AT 8 p.ar,, aPeIL 15,

During April, 1868, the planet Venus is the evening
star, and will be a very conspicuons object in Taurus
in the western sky soon after sunset, and in the
W.N.W. for some hours afterwards, exceeding in splen-
dour the brightest of the fixed stars. She disappears
below the horizon on April 1st. at 1040 rar, on the
15th at 11.16 7.at, and on the 80th at 11.42 p.at.  Mer-
cury and Mars are in unfavourable positions for obser-
vation, either with the naked eye or telescope, both
planets rising only a short interval of time before the sun.
Mercury will be at no great distance from Jupiter on
the 13th, and from Mars on the 17th. Mars rises on
the Ist at 5.11 aac, and on the 30th at 442 a3z, On
the 8th he will be in conjunction with Jupiter, when the
two planets will be remarkably close to each other.
Jupiter will be visible in the morning throughout the
month, shortly before sunrise. On the 1st he rises at
5.15 At or twenty-one minutes before the sun, and on
the 30th at 3.35 A3, or about an hour before sunvise.
Jupiter will not, however, be well seen till after the
middle of the month, when his four satellites will again
be visible after having been lost in the rays of the sun
since the beginning of February. Of the large planets,
Saturn only can be favourably observed. On the Ist
he rises about three-quarters of an hour before midnight
in the south-east; on the 15th at 10.18 p.a1., and on the
306h ab 9.15 par.  Saburn will be sure to attract attention.
‘For several months he will be situated in the constellation
Scorpio, and very near to the stars Beta Scorpii and
Antares. The three objects will not differ much in mag-
nitude, but the planet may be identified by its white and
steady light, while that of Antaves is of a reddish tinge,
and Beta Scorpii is the smallest of the three.—Uranus can
be easily seen with the aid of a telescope, and occasion-
ally by the naked eye, in the absence of moonlight, when
its exact position amongst the neighbouring stars is
known. This planet sets at 2 aat. on the 1st, and
soon after midnight on the 30th.—The planet Neptune,
though nearly equal in bulk to Uranus, is so far distant
from us that it appears in the field of view of a tele-
scope no greater than a star of the seventh or eighth
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magnitude. It is, therefore, always invisible to
unassisted eye, and, consequently, its movements
never be of much popular interest.

The moon will be in the constellation Cancer on the
Ist and 2nd of April, and in Leo from the 2nd to the
4th. On the 3rd, at about 8 ».u1., she will be very near
the star Regnlus. On the 5th she enters Virgo, con-
tinuing in this sign till the 7th. On the 8th and 9th
she is in Libra, and on the 10th in Scorpio. After this
day the moon is only visible in the morning honurs
till new moon. On the reappearance of the young cres-
cent moon, she will be in the constellation Taurus,
passing on through Gemini and!Cancer by the end of
the month. The star Aldebaran, in Taurus, will be very
near to the moon on the morning of the 25th; and on
the 30th, near midnight, Regulus will, for the second
time this month, be very near the moon. The changes
of the moon will take place as follows:—Iull moon on
the 7th at 7.17 Aar ; last quarter on the 14th, at 10.34
P.L; new moon on the 22nd, at 820 »ar, and first
quarter on the 20th, at 6.18 p.ar.

Our description of the positions of the stars ab mid-
night on April 15th, will, with the diagrams, be also
available on May 15th, at 10 rat, on January 15th at 6
A, on February 15th at 4 aat, and on March 15th at
2 AM.

THE (GAS WE BURN.

Tue use of coal-gas for domestic purposes has been
common in this country for more than fifty years, so
that the proportion of our existing population, who can
recall the aspect of London and other great towns as ib
was before gas became common, is but comparatively
small. For the sake of those of our readers to whom the
manufacture of gas is practically a mystery, we are going
briefly to describe the processes by which the coal that
warms our dwellings and cooks our food, is made also
to yield us light within doors and without. London
and London suburbs contain more than a score of
gas factories, and there is hardly a town in England
that does not boast its own gas-works. Everybody has
seen the huge gasometers towering above the chimney-
tops, and has encountered the gangs of sooty-faced men
going to and fro at their labour; while few have had
interest or euriosify enough to explore these resorts of
curious industry, and to cbserve what is constantly
going on there without pause or intermission, from one
year’s end to another.

On entering a gas-work we do not fail to remark that
the several operations necessarily cover a considerable
area of ground, not the least portion of which is oc-
cupied by the enormous circular vessels which are the
storehounses of the gas when its manufacture is com-
pleted, and from which it passes into the mains, or
street-pipes, by which it is led off, it may he to the
distance of many miles, for the service of the public.

Passing on amid these monster vessels, and various
smaller structures of somewhat similwr form, among
which are rows of tall pillars coupled together at the top,
we follow our guide to the retort-house, where the busi-
ness of making gas may be said to begin. The spectacle
is sufficiently startling and impressive to one who wit-
nesses it for the first time. It is night, and the stars
are shining clearly, and so is the half-moon, in the cold
blue sky aloft, and as you look up you see them glimmer-
ing throngh the lurid smoke and smother of the scene.
At first you do not know what to make of it. You are
in a kind of ecavern some hundred yards long and not
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ten wide, the walls of which are spouting fire in fifty
places at once, and every now and then bursting out at
some new point. Groups of men of weird aspect and
frantic gestuves, hall~clad and begrimed with coal-dust,
are poking with long pikes at the spouting flames, and
raking forth masses of glowing master, while others are
thrusting fresh fuel into the fiery mouths and rapidly
closing them up. After a while these operations begin
to explain themselves. The fire-spouting holes are the
mouths of the retorts in which the coal is burned. The
retorts are hollow iron cases about seven feet long and
rather cylindrical in shape, with a diameter of some
fourteen inches or more, They ave closed at the farther
end, and are only opened at the mouth for the admission
and withdrawal of the fuel. They are kept constantly
at a red heat by means of fierce fires of colke, the fur-
naces being so confrived as to subject them all to a great,
“and, as near as possible, an equal heab. The retort is
filled by means of along iron scoop fitting its interior,
by which the charge of coal is readily infroduced, and,
the scoop being inverted, is withdrawn empty : the right
charge is aboub two-thirds of the cuantity the retort
svould hold ; it would not do to putin more, because the
coal will be transformed into eoke when it comes out, and
will have increased about one-third in bulk, for which
inerease space must of course be allowed. The moment
the charge of coal is introduced, so great is the heat it
meets that it bursts into flame; and if now the mouth of
the retorh were suffered to remain open the coal would be
consumed as coal is consumed in an ovdinary grate, re-
sulting only in flame and cinders., But flame cannot
exist without air, and the mouth of the retort being
closed up and the air excluded, the disengaged gas, which
would be flame if air were present, escapes up a tube
fixed over the mouth of the retort, which tube dips into
the hydraulic main—a large iron pipe running along
above the topmost retorts and communicating thus with
every one of them. As the distillation of the coal goes
on, a guantity of far, ammoniacal liquor, and other
matters, rises along with the gas throngh the connect-
ing pipe, and flows over into the hydraulic main, which
is so confrived as always to be about half-full of this
semi-liquid stuff'; the feeding-tubes from the retorts all
dip below the surface of the liquid, by which arrange-
ment any return of the gas is prevented when the charges
of the retorts are drawn or they have to be repaired or
otherwise interfered with.

We have said that the retorts ave somewhat eylindrical
in shape : we may add that the shapes vary in different
factories, and also for different objects. Some are strictly
circular ; a cross-section of others would show them in a
greater or less degree oval; others, again, ave waggon-
shaped; while many are known from their form as
“kidney-shaped.” The waggon, or [ shaped, appear
to be very generally used. The retorts are arranged
in sets, and a set may consist of three, five, seven,
or nine, according to the size of the furnaces and the
convenience which space may afford for their arrange-
ment. Fach set of retorts has its own furnaee or furnaces,
and its own working gang. The time during which the
retortsare keptburningwill depend in some degree on the
nature of the coal used, and may vary from six to eight
hours, though the operation may be greatly accelerated
in cases of urgent need. It is not advisable to continue
the distillation foo long, because the best gas is that
which is first produced, while that obtainable after a
certain lapse of time would be so bad as to be not merely
valueless but detrimental. To ensure good distillation,
the retorts should be heated to a red heat, and main-
tained at a regular temperature. If the retorts are nob
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sufficiently heated at first, the gas given off would burn
with only a feeble light; and if they are allowed to get
too hot, the produce may be gases that give still less
light, or even nitrogen and carbonic acid, which extin-
guish flame,

As the gas, together with the tar, ammonia, ete.,
flows from the retort-tubes into the hydraulic main, the
heavier matters are led off through a pipe in the main
conducting to a tar-cistern, generally underground, the
pipe being so adjusted as to leave the main always half-
full of the tarry fluid.. The gas,. by its own. elasticity,
forces its way from the main into coolers or condensers,
consisting for the most part of a servies: of tall, upright
pipes; enclosed 'in: lavger ones; the spaces: between the
outer: amd inner pipes: being filled with water flowing
through' inia cool stream:  The pipes through which
the: gas' cirenlates open: ati the Dbottom: into a lind of
chesti or tanlky in separafie: divisionsy into whieh the tar
condensed on the cool surfaes of the pipestrickles:down,
and wheneeit can e drained offt into the tar-cistern at
pleasure; :

On entoring the condensers: the: gas is' at about the
temperature of 120 deg., and it cools: down to: G0 deg.
before leaving them. Though' it has: parted with- the
mass of its- impurity in the condensevs, it is not! yeb by
any means: i fib condiion: foriuse; as: manyinjurious
oases are mixed with it, the action of which on the
luxurious contents of some of ounr dwellings, and on our
own sensations, would be anything but agreeable. These
noxious elements have therefore to be removed by puri-
fication ; and it is in this department of gas-making
that the greatest difficulties have been encountered,
and the most valuable improvements have been effected.
Up to a comparatively recent period, the purification of’
coal-gas was accomplished almost entirely by the use of
lime or lime and water. The gas was passed in the
purifiers through lime-water, or through layers of lime
slightly moistened; and, as a large quantity of lime was
necessarily used, and immense masses of it became
saturated with foul gases, the odours it gave off were
disgusting beyond expression ; and it was this vile fetor
which in past years rendered the very neighbourhood of
a gas-work unbearable. The necessity for perpetuating
such a nuisance, however, no longer exists, and in some
of the London gas-works the whole manufacture is
conducted throughont without the prevalence of any
disagreeable smell, and even with less annoyance from
that source than one meets with in average workshops.®
This improvement has been brought abont by the sub-
stitution of oxide of iron instead of lime in the purifiers,
or rather, of an artificial compound containing such
chemical constituents of oxide of iron as have the re-
quired purifying power. The substance looks like saw-
dust dyed brown; it is almost odourless before use, and
even after use, when it has taken up the impurities of
the gas, and is stained by them to a dense black, it
may be freely handled without nnpleasantness.

The purifiers, into which the gas passes aflter leaving
the condensers, are large rectangnlar vessels, wide as
the floor of a room, about three feet in depth, and fitted
up interiorly with three stages on floors one above the
other, the stages consisting of laths of wood, very
narrow and nearly touching each other, and the whole
stage being divided info sections, so as to be easily re-
moved when necessary. On these several floorings of
lath the brown oxide is spread loosely to the depth of an
inch or more, and the 1id of the purifier is then let down,

* Atthe Equitable Gas-works, for instance, the processes of gas-making
are gone throngh, not merely withont annoyance to the neighbourhood,
but almost without any perceptible odour in any part of the premises.
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making all gas-tight. The gas, turned into the purifier
{rom below, rises through the several layers of oxide,
parting with its impurity as it goes. Above the top-
most layer an open pipe leads away from the first purifier
to the second, where the gas passes through a second
geries of the oxide-laden floors of lath; and from the
second purifier to a third, and from a third, if need be,
to a fourth. When the purifying power of the oxide is
exhausted it is withdrawn, and is exposed to the action
of the atmosphere, by spreading it thinly on the floor
of an upper room. No foul smell resulis from such
exposure, as there wonld be in the case of lime ; yet the
oxide, from being as black as ink, recovers its bright
brown colonr by degrees, and recovers also, to a con-
siderable extent, its purifying power. It is bub right to
state here that lime is still used for the final purifying
process, as applied o the best gas—the gas which is
made of cannel coal, which is rendered as pure as it is
possible to render it, and is supplied to the dwellings of
the upper elasses.

After passing through the purifiers, with their many
strata of iron-oxide, or lime, the gasis so far cleansed
that it might be stored for use, and left fo get rid of the
ammonia which it still contains, by contact with the
water in the gasometer. But though the water would
absorb the ammonia if the gas were kept long enough,
it will not do so very quickly; and hence it becomes
necessary o gef rid of the ammonia in some other way.
This is done most satisfactorily by means of what is
called the “serubber,” which is nothing more than a
tall tank as big as an average haystack; the tank is
filled with lumps of coke, over and through which water
is constantly trickling from a perforated tube at the top.
The gas, being leb in at the bottomn of the tank, as it
rises meets the descending water, with which every par-
ticle of it comes into contact, owing fio the extensive
surface of the wet coke, and the ammonia is thoroughly
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taken up by the water, which thus acquires a com-'

mercial value.

The manufacture of the gas is completed with its
satisfactory purification; but hardly less onerons and
responsible is the business of storing it, and of dispens-
ing it to the publie.

Lhe gas, after purification, is stored in the large cir-
-cular gasometers which are such conspicuouns objects in
every gas-work; but before it is conveyed into them it
has to be passed through the station-meter, which re-
gisters the qguantity of gas made in any given period,
. from an hour to a month or more, and which, being
furnished with dial-plates and moving indexes, shows
the rate at which gas is being made at all hours of the
day and night throughout the year. At those establish-
ments where two diffevent qualities of gas are made,
there must be of course two station-meters, as well as
two lines of street mains.

The gasometer has not only to store up the gas as fast
as it is made, but to weigh unpon it with sufficient pres-
sure to force it along the street pipes, so that it may
issue from the jets at a uniform rate and burn with a
steady flame. The gasometer is a large eylinder, some-
times of enormous dimensions, formed of iron plates
riveted together and strengthened with internal rods
and bars, and closed at the top, while it hangs or
floats with its open end in a cistern of water just large
enough to receive it. Whatever the size of the cylinder,
its form is invariably the same, its height being just
-one half its diameter, such being the form which gives
the greatest capacity; in practice, however, a little is
added to the height, to prevent the escape of gas when
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Years ago it was rave to sce a gasometer more than forty
or fifty feeb in diameter, and we remember when the
erection of one of sixty feet was recorded as a trinmph ;
at the present time there are cylinders of a hundred and
fifty feet diameter, and more than that—the largest con-
taining over half a million of cubic feet of gas when
full.

The gas enters the gasometer through a pipe leading
from the purifiers, and rising centrally above the water
in the tank. As it comes in it forces up the cylinder,
which continues fo rise slowly, in spite of its vast weight,
forced up by the elastic power of the gas, which in many
cases is fanned onwards from the purifiers by a steam-
engine. Close to the pipe through which the gas enters
is another pipe of abouf the same diameter, connected
with the streeb mains, and along which, urged by the
pressure of the mass of the eylinder, it rushes with a
force which can be regulated by increasing or diminishing
the superincumbent wéight, but which must be sufficient
to propel it through the smallest pipes at the greatest
distance it has to travel. Ingenious contrivances are
had recourse to in order to maintain a uniform pressure
~—not an easy thing when we reflect that, as the gas be-
comes exhausted, the gas-holder, by dipping into the
water, must part with some considerable portion of its
propelling weight at the very time when it is most
wanted. In the case of very large gas-holders this
business is managed much more easily than in the case
of smaller ones—it being possible, by a careful adjnst-
ment of weight and bulk, to make them gelf-regulating.

The large consumption of gasin London necessitates
the keeping of an immense store on hand; and, at the
same time, the dearness of land renders the mulbipli-
cation of gasometers expensive, and, in confined areas,
impossible. T'o meet this difficulty, gasometers are often
constructed on the telescopic principle. The telescope-
gasometer consists of two, three, or more concentric
eylinders, the bottoms and tops of which, except the fop
of the uppermost, are farnished with flanges turned in
opposite directions, the flange turning ontwards and
upwards at the bottom, and inwards and downwards ab
the fop. The nppermost cylinder is covered at the top,
but the others are open both at top and bottom.
Supposing the gasometer to be empty, all the cylinders
will be sunlk in the cistern, like the tubes of a tele-
scope in its case; when the gas is introduced, the
innermost cylinder will rise first, and when its bottom
reaches nearly to the surface of the wafer, its curved
flange lays hold of the flange of the next cylinder,
which also rises; and when this has advanced suf-
ficiently high, it lifts the next. The escape of gas and
the admission of air are prevented by the lower flange
of each cylinder taking up a quantity of sater, which
acts as a water-lute. By means of this bold and ingenious
contrivance, it is evident that two, three, or {more gas-
ometers are made to oceupy but the area of one.

‘We need not follow the gas after it leaves the gas-
ometer on its devious journey through the streets and
far-stretching suburbs. The means and the methods
of its distribution are well known, and need not be here
described. We may conclude this brief sketeh with one
or two items of a stafistical kind.

In burning coal for making gas, the quantity of gas
produced varies greatly with the deseription of coal used,
the coal from some districts yielding fwice as much gas
ag that from others. Taking the average of the coal
used in London, we are quite within the mark in stating
that each ton produces tien thousand cubie feet of gas.

The other saleable products are fifteen hundred pounds

the cylinder rises to its greatest elevation in the water. | of coke and fiwelve gallons of tar, nob to mention the
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ammoniacal liqguor. Of the coke, about one-fourth is used
for heating the reforts. the remaining three-fourths being
sold, and contributing, by its sale, very largely to the
profits of the trade. From the tar various products ave
obtained by distillation. Considering the price we pay
for gas, and connecting that with the value of the
secondary products, it would appear that the profits of
gas-making must be abnormally large ; but, on the other
hand, we must take into account the cost of production,
represented not so much by the price of coal and the
wages of the workers, as by the enormous capital in-
vested in the necessary plant, and buried for the most
part in the ground. -The gas mains of the varions
London companies ab the present time, taken in the
aggregate, are not much less than three thousand miles
in length. There is hardly any other species of manual
industry carried on af so great an outlay.

It would be interesting to know what is the actnal
quantity of gas produced in Lendon in the course of
a year. We have seen no recent estimate, but in 1848
the quantity made was 3,200 millions of cubic feet,
and the price paid for it by the public was £700,000.
Now it has been stated that the quantiby of gas re-
qguired for the consumption of London doubles every
ten years; if this be so, the present rate of production
must be more than 12,000 millions of cubic feet per year,
and the consumption of coal must amount to 1,200,000
tons. The price paid for the gas would not, however,
be proportionately so large, the “cost of it to the con-
sumer having been considerably reduced of late years.

SPRING DAYS.*

SPRING days, sweet spring days, my quiet heart and
rested eye tell me that there is no fear but that I enjoy
you still!
' For lo, the winter is past,

The rain is oyer and gone :

The flowers appear on the earlh ;

The time of the singing of birds is come,

And the voice of the turtle is heard in our land.”

This exquisite poetry has its voice of delight for me,
and as I shut my eyes it brings a change over the bare
boughs and the winter land. I dream of the chill black
hedges and frees, flushing first into redness, and then
“ga million emeralds burst from the ruby buds.” I
dream of the birds coming back, one after one, until
the poetry of the flowers is all set to music. And I go
out into the land to behold, not only to dream of and
image, these things. I watch for the delicious green,
tasselling the earliest larch (there is one every year a
fortnight in advance of the others) in the clump of those
trees beside the road on my wayhome. I look, in a
warm patch that I know, for the first primroses, and
whenT find them mildly and guiefly gazing up at me
from the moss, and ivy and broken sticks, and dead
Jeaves, a surprise, although I was expecting them, and
a dim reflection of that old child-joy bring with a rush
to my heart again those * thoughts that do often lie too
deep for tears.”

in my harvest there.
nites, gold-crowned in their wide-frilled green collars;
these are no more scant, and just breaking with bent
head through eracking frosty ground. They have car-

peted the brown beds, and are even waxing old and past |

* From “The Harvest of a Quiet Eye; Leisure Thoughts for Busy |
Lives.” Published by the Rolixions Tract Society. A book of which |
Mr. Ruskin says, “I neversaw anything more gracefully and rightly |
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done—more harmonionsly pleadant in text and illustration.”
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And in the garden I wander through |
the bare shrubberies, varied with bright box, and gather |
The little Queen HKlizabeth aco- |
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‘now. The snowdrops have but left a straggler here and

there; and the miniature golden volcano of the erocus
has spent ifs columns of fire. The hazels are draped
with slender, drooping catkins ; the sweetbriar is lefting
the soft sweet-breathed leaves here and there out of the
clenched hand of the bud. The cherry-tree is preparing:
to dress itself almost in angels’ clothing, whife and
glistening, and delicious with all soft recesses of clear
grey shadoyw, seen against the mild blue sky. The long
branches of the horse-chestnut trees, laid low upon the
lawn, are lighting up all over with the ravishing
crumpled emerald that bursts like light out of the
brown sticky bud ; as sometimes holy heavenly thoughts.
may come from one whose first look we disliked; or as
God's dear lessons unfold oub of the dark sheath of
trouble. The fairy almond-tree—of so tender a hue
that you might fantastically imagine it a cherry-tree
blushing—casts a light scarf over a dark corner of the
shrubbery. The laburnum is preparing for the summer,
and is all hung with tiny green festoons. Against fhe
blue slcy, on a bare sycamore branch, that stretches out
straight from the trunk, a glad-voiced thrush seems
thanking God that the spring days arve come.  Wedged
tight into three branching boughs, near the stem of a
box-tree, I find a warm secure nest, filled with five
little blue-green eggs. It is still a delight to me to
find o nest; a delight, if not now a raptare, an intoxi-
cation.

All these I see on one spring day or another, as I
walk into my garden, or out into the changing lanes.
All these I see, and all these I love. But I see them.
and I love them tenderly and quietly, not with the
wender and the glee of life's early spring days. I am
sad, partly because T know that a great deal of that old
wondering ecstatic thrill has gone.

“*The rainbow comes and goes
And lovely is the rose,
The moon doth with delight

Look round her when the heavens are bare ;
Waters on a starry night
Are beautiful and fair;

The sunshine is a glorious birth ;

But yet T know, where'er I go,

That there hath passed away a glory frem the carth.”

It must be so, naturally, if only from the mere fact
that things must lose their newness, and so their
wonder, to the eye and the heart. Do what you will,
you must become accustomed to things. And the scent
of a hyacinth or of the may will cease when familiar to
be the wonderful enchanting things that childhood held
them to be. And the thirfieth time that we see, to
notice, the first snowdrop bursting through the pale
green sheath above the brown bed. is a different thing
from the third time. We appreciate delights keenly
when we are young, seek the same in later years, but
never find them; and then all our life remember the
search more or less regretfully. So Wordsworth, the
old man, addresses the cuckoo that brought back his
young.days and his young thoughts by its magic voice:—

_# Thou bringest unto me a tale
Of vigionary hours.

“Thrige welcome, darling of the Spring !
Eren yet thow art to me
Mo bird, but an inyisible thing,
A voice, o mystery :

Ty geek thee did T often rove
Through woods and on the green ;
And thoun wert still & hope, o love;
Still longed for, never seen.

¢ And I can listen to thee yob ;
Can lie npon the plain
And listen, tili T do begel
That goulden Hne agaia’



