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to Mr. J. M. Hills, and o modification of it isnow used by te erank and connecting rod. In about twohours the sand and | There isanother kind of giass used for vestibule doors, and

New York Gas Light Company.
Professor Chandler remarks of the mixture employed by
the latter company that

it was invented by Messrs. St. John and Cartwright, and has
been in use nearly two years, giving entire satisfaction. As the
bog iron ores of this neighborhood are not sufficiently pulver-
ulent to act promptly ou the gas, Messrs, St. John and Cart-
wright add to the oge a quantity of iron borings or turnings,
which they then convert into an artificial hydrated sesquic
of iron by moistening the whole with ammoniacal liquor and
exposing it to the air. The resulting mixture of natural and
artificial oxide receives an addition of coarsely pulverized
charcoal. This mixture is always sprinkled with ammeniacal
water before it is placed in the purifier.

The material now in daily use at the works of the New York

j gravel have cut the face of the glass to the required .degree

. of obscurity. The breakage in this operation varies from five
per cent, upward, as the glassis thin and crooked or straight

“and thick. The effect of obscure may be obtained by cover-
ing the glass with a thin coat of white enamel.

“ Laying a ground ” is one of the most essential of all the
operations in producing ornamental glass. It is simply cov-
ering the glass with an even coat of the color. The color,
which is ground up in proper vehicles like a thin paint, isfirst

spread upon the glass with a broad soft brush ; while the color .

| dries, which is at once, it is smoothed and spread about with
: blenders until perfoctly even and uniform. Thisisa trade

ornamental work in general, which is very beautiful and ex-
If-remely costly, namely, eiched glass. The glass is covered
"with a varnish that resists acid, the pattern is them cut
I through the varnish to the glass. Hydrofluoric acid is then
temployed to “bite ” the design in. Usaally, in this kind of
work, the ground is obscured so at to leave the figures trans-
:parent. The process is dangerous to the workman, and, at
the same tnne, demands a great deal of skill and artistic
“talent.

Bent glass for windows, carrizge fronts, and corner panels i
coming more and riore in vegue, and, wiere there is a great
number of picces ¢ r«irgd t have the same curve, is not very
expensive. A picce of boiler plate or heavy sheet iron is

| by itself, and requires great steadiness of the hand and care

Gas Light Company was introduced in April, 1868. Occasional ‘ in manipulation. The white enarels require the most cave, :
additions of iron borings have been made to it ; otherwisethe gag they are usually in situations at no ereat distance fromthe i

material is the same. When last tested it contained thirty per eye, and any imperfection in them shows mors plainly than
. eye, b ( i o plai h

cent of sulphur. In Germany several varieties of sesquioxide
of iron are now in use, prominent among which are “the Ober-
useler mixture,” an iron ore containing some oxide of man-
ganese ; the “Manheim oxide,” and ¢ Deicke’s oxide,” very
pure artificial oxides of iron.

The wet-lime process is only used so far as is known in a
single establishment in Ireland, where it is preceded by an- |
other process which, removing the ammonia, renders the
lime, when taken from the yrurifiers, quite inoffensive. The
dry-lime process has also been almost universally abandoned
in Europe, the iron processeshaving been found to be net only
chieaper, but free from the offensiveness ef the lime processes.
The iron process has also gained a foothold in Awerica, being
used not only by the New York Gas Light Company, but by
two or three companies in Massachusetts. ’

‘We have not space to follow Professor Chandler through
his discussion of the relative merits of the methods enumer- |
ated. He, however, effectually disposcs of the objections
raised against the iron process, and emphatically indorses it
as being far superior to any other process of purification
Enown to gas engineers.

The report next reviews the history ofthe complaints made
against the several gas light werks of New York, on ac-
count of the offensive gases cmanating fyom them, and the pro-
ceedings of the Board of Health in the matter. On the 80th
April, 1866, a meeting of the Sanitary committee, and a com-
mittee of the Citizens’ Association was held to considermeans
for abating the nuisance, the gas companics being also rep- |
resented. The result of ‘the conference was thie prompt in-
stitution of experiments om the part of the Manhattan and
New York companies, which have resulted in the less chice-
tionable processes above specified, and a great improvement
in the purity ot the air in their vicinity was at once noticed.
Ou the contrary, the Metropolitan Company refused to hecd
the demands of the citizens, and obstinatcly held out against
them. )

The Board of Health at sundry times atiempted to comp.l
this company tb adopt a less objectionable process of purifi-
cation. But while the company refused to accede to the ve-
quirements of the Board, they expressed their willingness to
adopt a better process than the one employed, if shown that -
it was Dbetter and that it could be advantageous]y adopted.
The conduct of the company has, however, shown that they !
were indisposed to malke any change calculated to improvei
the sanitary condition of the atmosphere of the neighborhood i
about their works. Profeszor Chandler sums up the case !I
against this company in the subjoined extract, which must
complete our notice of his able report. Gur readers will sce
that it places the refractory corporation in not a very envia-
ble light in reference to their respect for the rights of citi-
zens, the more so as it is also shown in another part of the
report, that the changes necessary to adapt their works to an
improved process of purificatien would be very slight, and in-
expensive.

This company has probably spent nearly. $10,000 for expert
fees, counsel fees, sending to Europe the man whose evidence
was suppressed and whose advice was not followed, time of
employees, printing 200 pages of evidence, etc., all apparently

iin any other color. The beauty of stzired work depends in
la great measure upon the care and skiil with which the
i grounds are laid. ii the glass is to have no pattern upon it,
it goes at once from this reom te the kiln where the enamel
is burnt in. Usually, however, it passes to a room where the
“brushing out ” is done. The coloris upon the glass—an

| even coat over the whole surface—the figures are produced ; it is only necessary to cut through it to Jeavs a
' by brushing away all the color except where the figures are © {ransperent mark. The eniting s dope wiih

Dbent to the required curve. 7Thisis called the mold, and the
chiefexpense is in making it The glass is laid on thismold,
which is rubbed over with calcined plaster te prevent the
glass from sticking wihen it becomies . “told and glass
are then put into the kilu. The Leat softeos the glass till it
sinks down and takes the shape of the meld,

One other variety of ornamental glass in general use is
that having white figures on a cclored ground. This isreally
cut glass. The colored portion of the glass being very thiz,
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to'bp- This is done by putting a stencil plate upon the glass and stones of various kinds. An exnmicasion of a piece of

and brushing the color out through it, which of course leaves | work of this kind wili show ab ones the

a figure upon the glass of exactly the same shape as the

plate. Thestencil plates used for this kind of work arethe,

finest that are made. As they are reversed from those in

| which the paint or ink is brushed through them, they have

the advantage that the lines do not have to be broken but
only supported by cross lines crlace work, as it is called.
When a design is to Lo shaded Ly transparent lines like
these used on vestibule doore, the stencil plate has only the
leading lines and outlinc. ded
with a fine point that reinov

stippling. Almost all pa
duced by stencil plari-
most elaborate designs

Y
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glass has been under the stzncil plate. the details and shading .

have to be put in, and, it may b, Luesto be crased that were
put izto the patiern simnly to give sapport, to the mwetal.

The glogs is now ready forthe fire ; for, in ifs present state,
tte color is easily rubbid off The eaanicls wmuse be welted
upon ita surface in order tomake them siick. When they are
once ki rird to the wition of i 50 1n-
corporased witl: the substanes of the glos
be removed exeept by grinding.

The kilns in which the enl
g0 thas the ] from the
G e L
WP W Flags 1k ot part
where anotier furnace preveu:s o rapid cooling,  Tae glass

the fire they becowe
thas they cannct

N

are Lnraed 1o, are arranged
: rizee of the
11 kiln

e

s1ks of the wheels
and explain the pecaiiaritics of the patterns used.
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WHAT I3 CHEMIRIRY?

If we open a dictionary, an encyclenadia, or a school book,

! weshallfind a definiticn of (,-hom‘.stry: tracing the word back
i to the Arabs and utierly confournding us with the profound

knowledge of the learned pundits who have endeavored to
Somehow, after reading

a0t

enlighten the world on the subject.

! 9

an nameled glass are pro-j were before. We therefore propose to let the Arabs alone
[ R

. thig time, and also to say nothing about Albertus Magnus,

Paracelsus, and the rest of them, but to speak of chemistry
as it appears to us im this ycar of grace 1870. Itisa very
brent science from what it was fifty years ago ; it is not
“the same thing it was ten years ago;and, if it keeps on grow-
_ing at the samoe rate for the next fity years, it appears des-
- tined to aisorb a howt of ther sciences and to become master
"ot the situation. The poputar notion is that creating a few
funsavery smells, producing loud explosions, effecting marvel.
ous chamges in color, and amusing small children, is what we
{ call chemistry., Hence inthe minds of such people it is un-
worthy a place ih a school of public instruction. It is about
I'tiine that more corrcet inforiniion om the subject should be
promngated, nand on sccount e have selected it as a
“text fir a few cditorial remarks
We used to say that it was the business of the chemist to

2

is then removed from the slab forming the fioor and set up i investigate everything under the sun; but this statement no
on the edge till the kilu is ready to coul. “longer holds good, as the sun iiself and all of the heavenly

For some kinds of woric what is koown as a box kiln is bodies, have buea broughi down to earth by means of the
used. This s a cast iroz hox, measurive somo two and a half spectrogscope and arc made ebjects of study in the chemical

feet each way. It is set in firc hiick 2o that the heat from
a furnace beneath may play ail sround it. This is chiefly for
small work, such asthe borders for church windows, etc.
After the box is filled with glass the front is closed except 2
small hole tliriush which the inside is observed. The fireis
then started and the whole brought tonearly a bright rel heat
after which it is allowed to cool slowly.

The patterns of which mention has been made are gn in-
teresting study by themselves. For the more important kinds
of work where there are many copies to be made they are of
thin sheet brass. Qthers less often used arc of zinc or block
tin, while for single orders paper isused. Some of the de-
signs for white enamel for office windows, etc., are so deli-
cate as to seem like lace or woven work rather than a design
punched from a sheet of metal. Their number and variety
seem almost infinite. Men are constantly employed in pro-

with the design, not of suppressing the nuisance, but of de-

feating the honest efforts of the Board of Health in behalf of
Suppose the officers of this com- ;

the citizens of New York.

pany were really acting in good faith, with a sincere desire to

opviate the nuisance, they could at once introduce a better pro-
cess of purification, a cheaper process, by which they could

save $10,000 per annum, or they could retain their present pro- .

cess and ventilate the foul lime. I.et them follow the exam-
ple of either of the neighboring companies, use the iron pro-
cess of the New York Company or the ventilating process of
the Manhattan Company, or they may select any one of the
improved iron processes now used in Europe. All that is asked
of them is that they manifest the same willingness to direct
their efforts to the management of their business in a manner
most conducive to the health and comfort of the city, as was
80 promptly manifested by the other companies.

BENT, STAINED,

WINDOW GLAGRS.

Though a great denl of ornamental window glass is used
jn this country, and e demand is slowly but steadily grow-
ing, there are only a fuw cstablishments in ihe country where
all kinds of ornameutal glass for windows is produced. ‘I'he
Jargest and most constant demand at the presevi timo is
stained glass for church.s. Az work of this kind czm be
cheaply done, and as it obviates the nescssity fer blinds or
shades, the cost in tho end isbutlittlemors than the expense
of plain glasa.

In going through an establishment where ornamental win-
dow glass is produced, one of the first operations to be noticed
is the production of what is known to the trade as “ plain ob-
scure,” or plair ground glass. This is ordinarily done by
placing the sheets of glass on the bottom of a large box, fas-
tening them down, and then covering them with sand, gravel,
and water to the depth of from ome half inch to two inches.
The box hss a vibrating mollcn given to it by means of a

ducing new ones, and so high a reputation have* American de-
signs attained that European manufacturers are constantly
. copying them ax they appear.

The glazing room is one of the most important points in a
large establishment of this kind. A church window may con-
sist of hundreds of small bits of glass. These are brought to
the glazing room and united by leads when they are ready
to be put into the sashes. The cross section of one of these
leads is like a letter == laid upon its side. They are inserted
between cach bit of glass, in fact each piece, no matiter how
small, is surrounded by them, and in thgt way joined to the
" rest of the window.

The colers and their preparation require more scientific
knowledge and skill than any other department of the busi-
ness. The colors theraselves are, asa rule, metallic oxides
that rémain unchanged by ared heat, or else some prepara-
tion which, at a red heat, takes on the proper color. '

lvon, cebalt, copper, chromrum, silver, gold, and platinum,
are the chief sources of color ; the -more costly metals fur-
nishing the most brilliant tints, These substances will not
by themselves, adhereto the glass, it is therefore necessaryto
mix them whth a “flux,” that is something which shall act
as a cement.
that they will not melt 2t a red Leat ; then some substance
must be found that wili reduce the melting point without
changing the color—no very eusy thing to do in some instan-
ces. Usually the action of the fice producss a change in the
enamels ; thus black, when it is put upon the glass, 8 of a
dark olive green, the heat turning it to the proper tint. In
glass bearing figures im transparent colorg, as ruby, blue,
green, ete, the glass used is colored, and all but the {igure is
covered with an opaque enamel,
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m git OXid o refra :
In many cases these oxides are sorefractor

laboratozry.

‘We must now amend the saying by stating that everything
iu the universe is & fair olject fur the study of the chemist
This would appear to «ffard iule occupation for the most
ambitious persun, and it wniki seem at first glance to be a
Lopeless task. It is not, however, so difficult as it appears
upon first presentation. The number of compounds in the
world is large, but the nnumber of simple elements composing
them is small. Therve are a great many words iu our lan-
guage, but these are made 1p of twenty-five letters. If we
_are instructed how to handle these letters we know how to
- spell, and as soon as we can spell we try to attach the words
i together to make sentences, and if we are skillful in forming
sentences we may write a book.

The world, to the chemist, is a big ook made up of sen-
tences and words written in sixiy-five characters which he
calls elements. AS soon a8 Wo are able to recognize these
characters on all oc:agivns, we can reud the work of nature
and understand it. Ve shall find that certain elements are
rarely used—that, i fact, the nomber of letters in nature’s
aiphabet is not greater than «e constantly employ in ours.

This view of the case m 111y Tessens our task and we can

1 go courageounsly to work to study the composition of the
globe. What is, therefore ¢homisiury ?

It is the scicnce of forecs that ach o insensible distances be
tween the atoms of difirrent liuds of mattor. All of the
‘ forces of chemistry act in contact and the result isa new
i body. In physics tho ferces vpezate as great distances, often
i without any permancnt change in the body scted upon. For
_instance, a current of electriciiy around a picce of soft iron
converts that iron into « wagnet; but the iron weighs no
more, noris it anylonger or breader than befure;and as soon
as the electricity ceases to pass, the iron is no longer a mag-
net. This is called a physical operation, but if the same bar
of iron be heated in contact with sulphur, it unites with the
sulphur and produces a body very different from either of its
constituents, this is called chemical action. The chemist
studies contact forces. He splits up everything into its ele-
ments, and then observes the behavior of these elementswhen
I'they are broughs: in centact with each other. By exchang-
ing ane element for another, a new and different compound
is formed, just as moving letters about will give us different
words and sentences.

It is ouly by experiment thuat we cau derive any knowledge
of the kind of compound the bringing together of elements
will produce, and hence chemistry is an experimental science.
The more we study the behavier of elementary bodies, the
more we are Struck with the fact that nearly all of the phe
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