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THE MANUFACTURE OF PORCELAIN.

The manufacture of percelain and earthenware is ene of the mest interesting
of the technical precesses. The illustratiens we present in this issue were taken
in the werks of the Knewles, Tayler & Knewles Cempany, East Liverpeel, Ohie,
the parent cempany ef that city and the largest manufacturing cencern ef its
kind in the United States, its business dating back te the year 1854.

Percelain and earthenware are made frem clay, which, while meistened with
water se as te be eof deughlike censistency, is shaped and is then baked er
partially vitrified by firing in a furnace. On remeval frem the furnace it may be
ceated with a fusible glaze and refired se as te fuse the glaze. This cempletes it,
unless it has te be decerated by painting, which, if dene, invelves a third firing te
fix the celer.

The first eperatien is the preparatien of the clay. Kaelin, feldspar, flint and
sard are the principal con-
stituents which enter inte
the compesitien, all being
finely ground and the feld-
spar semetimes being cal-
cined. 'The different in-
gredients are weighed se
as te secure the preper
prepertiens and are then
mixed in a pug mill, which
is a cylinder centaining a
vertical sh aft carrying
mixers, which shaft retates
and ferces the theroughly
mixed clay eut at the bet-
tom in a leng prism. One g 2
of eur cuts shews this ma-
chine at werk. Mixed
with a quantity ef water,
the material frem the pug
mill is intreduced inte a
large tank centaining a
grinding apparatus. After
grinding, the material is
run eff inte a large tank,
and is then passed threugh
belting cleths, termed by
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the werkman the ‘*lawn.” It is finally passed threugh
a filtering press.

As a mmajerity ef pettery articles are circular in sec-
tien, the turning precess in ene ferm or anether enters
largely inte the manufacture. One of our illustratiens
shews a threwer making a vase en the histeric pet-
ter’s wheel.
in rapid retatien. The mass ef clay fer the article is
weighed eut, is placed on thecenter of the table, and
by the fingers of the werkman is rapidly brought
te the required shape. This is almost pure handwerk,
but in anether phase of eperatiens special shaping
teels are used, as shewn in the cuts, representing
‘‘battering eut” and ‘‘jellying.” These precesses are
shewn as applied te plates. A meuld representing the
conteur ef the ene side of the plate is laid upen the
table and en it the clay is placed. The werkinan, er
‘“batterer,” then brings dewn upen the clay an ap-
preximate meuld ef the other side of the plate and
passes the partly shaped article te the * jellier.” The
latter places it on a petter’s wheel, a prefile meuld er
scraper is breught dewn upen it as it retates, which
shapes the surfacz te the exact centeurrequired. The
cut is self-explanatery.

Anether phase of the shaping precess is shewn in
the cut representing ‘* turning,” where the clay is
turned off en a species of lathe. The eperatien ef
*‘ pressing,” anether phase of the system, is alse shewn
in ene of the cuts as applied te the manufacture ef
pitcliers Here sectienal moulds are empleyed,
which the o®ject is made in three or mere pieces.
The werkman then rells a lump ef clay between the
palms ef his hands se as te ferm it inte a cylinderand,
laying this aleng the jeints, brings the meulds te-
gether te ferm the cempleted article. Anether very
ingenious way ef fermingarticles of cemplicated shape
is the casting precess. It sheuld be said in advance
that plaster of Paris is used universally fer the meulds.
This substance being very abserbent, the surface
meisture is remeved frem the clay by capillarity, and
this action is especially inveked in the casting precess.
The meulds fer a pitcher cerrespending te its exterier
surface are placed tegether and held by a strap. The
werkman uses a mixture of clay and water of the cen-
sistency eof cream. After thereughly mixing it, he
peurs it inte the meuld ; as the latter abserbs the.
meisture frem the clay a film is seen fermed which
thickens gradually, and when the werkman finds the

eperation is cemplete, the surplus material is peured!
eut eof the meuld, leaving in it the preper thickness:"

of clav dried by capillarity, of the precise shape eof the!
interior, repreducing every detail.

The articles have new te be filed, and kiln placing is
thenext eperatien. The articles are putin preper recep-
tacles called saggers, and are stacked up in the Kiln,
which is a dome-like receptacle cennected with which
is a furnace. When the kiln is full it is clesed and the
furnaceis started, and fer anumberof heurs, the peried
depending upen the gecds te he preduced, the firing
is centinued. When celd, the ware is remeved frem
the furnace, and is then termed biscuit ware.

Before the glazing is applied all reugh pieces are re-
meved frem the geeds by an eperatien termed ‘‘fet-
tling.” Each piece is carefully inspected and smeethec
ever if required. It is at this stage that it may be
ernamented in relief. This is dene by an India rubber
bag syringe. The bag is epen at ene end and hasa
nezzle at the ether. It is filled with mixed clay and
water of preper censistency, and the werkman ejects
it by squeezing upen the surface ef the ebject, pre-
ducing varieus designs, as shewn in ene eof the illus-
trations.

The glazing precess comes next in erder. The glaze
censists of a special glass pulverized te the utmest
degree of fineness, and mixed with water te a creain-
like censistency. The articles are dipped inte this
and are remeved with a quantity adhering. They
are put inte a glazing kiln in saggers and are heated
until the glaze enters inte a perfect fusien. After
cooling, they are remeved and are cemplete, unless
they have to be decorated.

Decoratien censists in painting or imprinting de-

signs upen the glazed surface with special paints.

After the decerating, the article is again fired, se as
te fuse the paints inte the enamel, and the article is
finished.

The Knewles Werks have been selected by eur
special artist, ewing te the fact that they are the
largest. works ef the kind in the United States.

They have 19 regular kilns in eperatien, in addi-

tion te 12 decerating kilns, which, with ether Kkilns, :

bring up the tetal te 93 kilns.
occupied at the werks.
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the Color of Flowers.

Over 700 emnpleyes are

Preserving
The fellewing methed ef preserving the celers ef
dried flowers, applicable te even the mest delicate
poppies, has been discevered by Herr Nienhaus. Am-
menia in the air is the main cause of flewers lesing
their tints; se Herr Nienhaus presses his speciinens
between paper which has been previeusly saturated
with a solution of one per cent of oxalic acid in
water.

This apparatus is a herizental table kept|
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THE ELECTRIC TRANSMISSION OF ENERGY.

The cemplexioen of the werld and the phases of eur
existence, eving te the astenishingly rapid pregress in
the arts, are undergoing grave changes. The cruder
animal pewers are heing put aside in faver of mechani-
calenes. A few years ago ferryboats were prepelled
acress the rivers abeut New Yerk City by herse pewer,
as cemmenierated by Fitz Greene Halleck in ene of his
peems. Te-day a herse beat, as they were called,
weuld appear as much ef an anemaly and as archaic
as a herse car will te eur descendants. The intreduc-
tien ef the trelley has almest abelished what was per-
haps the greatest single field fer the cmpleyment eof
herses. And lately man has feund that he can, en a
bicycle, prepel himself far better than any herse can.
The bicycle is pessible simply because of the mechani-
cal perfection ef the machine.

Ceal is new the great seurce of pewer. A ten ef
ceal represents eight er ten theusand man pewer
heurs, and perhaps ever ene theusand herse pewer
heurs. It can be preduced fer se smalla price that
in the regions ef its preductien it is the smallest ele-
went in the expense of pewer preductien. There
weuld be little cheice in the Pennsylvania ceal regiens
between a steam plant er a water power plant fer the
preductien ef pewer. But given the pewer, the ex-
pense enly begins. The turbine er steam engine is
the first step that costs; the subsequent enes invelving
the distributien ef the pewer require the expenditure
of meney fer their maintenance. Shafting and dis-
tributien apparatus in general have te be kept up,
belting wears eut, lubricating material has te be used,
buildings must be kept in repair, and the laber and
material charge fer all this ceunts up rapidly.

The phenemenal success of the trelley svstem ef
electric railreads is due te the electrical distributien
of pewer, and enly incidentally to any cheapening in
its eriginal preductien. It is perfectly true that steam
can be preduced mere cheaply in large than in small
units, but the seul of the trolley system is in the trellev
I'wire. A mechanical substitute fer it, and the enly ene
in extensive use te-day, is the cable in its subway cen-
duit. The centrast in simplicity between the twe and
in the requisite capitalizatien is mest striking. It is
fair te say that electricity depends fer its greatest
eperatiens en its adaptability te simplify distributien
of pewer.

This being the field of electricity’s triumphs, and a
field as yet imperfectly explered, it weuld appear that
it weuld give great scepe te experiment and inven-
tien. The dyname builder prides himself en turning
eut a generater of ninety-eight per cent efficiency. The
electricmeter has its efficiency tested just as rigor-
eusly. But hew much de we hear ef the efficiency eof
the transmissien precesses ? An iminense quantity ef
pewer is lest between statien generaters and car me-
ters en all trelley lines and between the statien and
ceusumers in electric lighting systems. The price eof
‘eopper is se high that a balance has te be struck be-
tween the interest charge en cenducters and the less
“incurred by different sizes, in erder te determine hew
large or hew small the cenductors sheuld be. The
preblem is made mere tantalizing by the fact that
i with a high eneugh petential small wires ceuld trans-
mlt a cemparatively great pewer, while the great dan-
|ger of high petentials prehibits their use in mest cases.

Accerdingly the precess of preducing pewer in sta-
tiens by the best steam plant and ef there cenverting
| mechanical energy inte electric energy with scarcely
“any loss gees en, and is coincident with the transmis-
sion ef power ever a circuit of resistance high eneugh
te destrey the eriginal econemy, which, at the same
| time, is a circuit of high eriginal cestand high intercst
charge. Te reduce this cest the rails are used as a re-
| turn, and a branch circuiting ef the current fellews, in
lsoxlle cases te the injury ef neighbering water mains
and gas pipes.

In nearly all cases of electric distributien, altheugh
the cenducters wmay be insulated, there is inevitable
waste and a balancing ef interest acceunt en the erigi-
nal cest of cenducters against the abselute waste eof
"pewer. There is obviously a chance fer seme ef the
greatest imprevements yet effected in the electrical
science in the develepment of a radically new, er at
‘least radically impreved, system of delivering electrical

, energy te the distant meter er lamp.
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Rifle Test.

1 An interesting test of the new Krag-Jergensen rifle
' has been made recently at the United States engineer
greund at Willets Peint. In erder te determine the
penetrative pewer of the gun a number of pine beards
were fastened together till a thickness of fifty inches
! was ebtained. Two ef the shets fired at this target at
\ shert range passed entirely threugh it and nene eof the
\ bullets fired penetrated less than three feet. The same
“test tried with eak planks alse gave highly gratifying
results, the penetration in this case being thirty-twe
inches Iron plates twe-thirds ef an inch thick were
alse pierced. A very curieus result was ebtained by
‘firing a bullet at a series of thin iren plates placed an
linch apart. The bullet was feund te pass threugh one
plate after another till it melted.

l
Interesting
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