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The manufacture of porcelain and earthenware is one of the most interesting 
of the technical processes. The illustrations we present in this issue were taken 
in the works of the Knowles, Taylor & Knowles Company, East Liverpool, Ohio, 
the parent company of that city aud the largest manufacturing concern of its 
kind in the United States, its business dating back to the year 1854. 

Porcelain and earthenware are made from clay, which, while moistened with 
water so as to be of doughlike conRistency, is shaped and is then baked or 
partially vitrified by firing in a furnace. On removal from the furnace it may be 
coated with a fusible glaze and refired so as to fuse the glaze. This completes it, 
unless it has to be decorated by painting, which, if done, involves a third firing to 
fix the color. 

The first operation is the preparation of the clay. Kaolin, feldspar, flint and 
sand are the principal con­
stituents which enter into 
the composition, all being 
finely groulJd and the feld­
"pal' sometimes being cal­
cined. '1'he different in­
gredients are weighed so 
as to secure the proper 
proportions and are then 
mixed in a pug mill, which 
is a cylinder containing a 
vertical s h a f t  carrying 
mixers, which shaft rotates 
and forces the thoroughly 
mixed clay out at the bot­
tom in a long prism. One 
of our cuts shows this ma­
chine at work. Mi x e d 
with a quantity of water, 
the material from the pug 
mill is introduced into a 
large tauk containing a 
grinding apparatus. After 
grinding, the material is 
run off into a large tank, 
and is then passed through 
bolting cloths, termed by 
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the workman the" lawn." It is finally passed through I 
a filtering press. 

As a majority of pottery articles are circular in sec­
tion, the turning process in one form or another enters 
largely into the manufacture: One of our illustrations 
shows a thrower making a vase on the historic pot· 
ter's wheel. This apparatus is a horizontal table kept 
in rapid rotation. The mass of clay for the article is 
weighed oat, is placed on the center of the table, and 
by the fingers of the workman is rapidly brought 
to the required shape. This is almost pure handwork, 
but in another phase of operations special shaping 
tools are used, as shown in the cuts, representing 
"battering out" and" jollying." These processes are 
shown as al-'plied to plates. A mould representing the 
contour of the one side of the plate is laid upon the 
table and OIl it the clay is placed. The workman, or 
"batterer," then brings down upon the clay an ap­

proximate mould of the other side of the plate and 
passes the partly shaped article to the" jollier." The 
latter place� it on a potter's wheel, a profile mould or 
scraper is brought down upon it as it rotates, which 
shapes the surfac3 to the exact contour required. The 
cut is self-explanatory. 

Another phase of the shaping process is shown in 
the cut representing ,. turning," where the clay is 
turned off on a species of lathe. The operation of 
"pressing," another phase of the system, is also shown 
in one of the cuts as applied to the manufacture of 
pitc�lers Here sectional moulds are em ployed, in 
which the object is made in three or more pieces. 
The workman then rolls a lump of clay between the 
palms of his hands so as to form it into a cylindel'and, 
laying this along the joints, brings the moulds to­
gether to form the completed article. Another very 
ingenious way of forming articles of complicated shape 
is the ca�ting process. It should be said in advance 
that plaster of Paris is used universally for the moulds. 
This substance being very ahsorbent, the surface 
moisrure is rcmoved from the clay by capillarity, and 
thi� action is especially invoked in the casting process. 
The monlds for a pitcher corresponding to its exterior 
surface are placed together and held by a strap. The 
workm3n uses a mixture of clay and water of the con­
�istency of cream. After thoroughly mixing it, he 
pours it into the mould ; as the latter absorbs the 
moisture from the clay a film is soon formed which 
thickens gradually, and when the workman finds the 
operation is complete, the �urplus material is poured 
out of the mould, leaving in it the proper thickne>'s 
of clay dried by capillarity, of the precise shape of the, 
interior, reproducing every detail. 

The articles have now to be filed, and kiln placing is 
the next operation. The articles are pu t in proper recep· 
tacles called saggers. and are stacked up in the kiln, 
which is a dome-like receptacle connected with which 
is a furnace. When the kiln is full it is closed and the 
furnace is started, and for a number of hours, the period 
depending upon the goods to be produced, the firing 
is continued. Whlln cold, the ware b removed from 
the furnace, and is then termed biscuit ware. 

Before the glazing is applied all rough pieces are rll­
moved from the goods by an operation termed "fet­
tling." Each piece is carefully inspected and smootheL 
over if req uired. It is at this stage that it may be 
ornamented in relief. This is done by an India rubber 
bag syringe. The bag is open at one end and has a 
nozzle at the other. It is filled with mixed 01ay and 
water of proper consistency. and the workman ejects 
it by squeezing upon the surface of the object, pro­
dUCling various designs, as shown in one of the illus­
trations. 

The glazing procellS comes next in order. The glaze 
consists of a special glass pulverized to the utmost 
degree of fineness, and mixed with water to a crealll­
like consistency. The articles are dipped into this 
and are removed with a quantity adhering. They 
are put into a glazing kiln in saggers and are heated 
until the glaze enters into a perfect fusion. After 
eooling, they are removed and are complete, unless 
they have to be decorated. 

Decoration consists in painting or imprinting de­
signs upon the glazed surface with special paints. 

After the decorating, the article is again fired, so as 
to fnse the paints into the enamel, and tbe article is 
finished. 

The Knowles Works have been selected by our 
special artist, owing to the fact that they are the 
largest works of the kind in the United States. 

They have 19 regular kilns in operation, in addi­
tiDn to 12 decorating kilns. which. with other kilns, 
bring up the total to 93 kilns. Over 700 employes are 
()ccupied at the works. 

--------���.�.-------------­
Pre�er villg .he (�o]or of Flo\vers. 

The following method of preserving the colors of 
dried tiowers, applieable to even the most delicate 
poppies, has been discovered by Herr Nienhaus. Am­
monia in thl' air is the main canse of flowers losing 
their tints; so Herr Nienhaus presses his specimens 
between paper which has been previou�ly saturated 
witt a, �olution of one per cent of oxalic acid in 
water. 
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THE ELECTRIC TRANSMISSION OF ENERGY. 

The complexion of the world and the phases of our 
existence, ov. ing to the astonishingly rapid progress in 
the arts, are ul,dergoing grave changes. The cruder 
animal powers are heing put aside in favor of mechani­
cal ones. A few years ago ferryboats were propelled 
across the rivers about New York City by horse power, 
as commemorated by Fitz Gl'eene Halleck in one of his 
poems. To-day a horse boat, as they were caUed, 
wou ld appear as much of an anomaly and as archaic 
as a horse car will to our descendants. The introduc· 

.. ___ . ____ ._ tion of the trolley has almost abolished what was per-
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haps the greatest single fipld for the clllployment of 
horses. And lately Ulan has found that he can, on a 
bicycle, propel himself far better than any horse can. 
The bicycle is possible simply because of the mechani­
cal perfection of the machine. 

Coal is now the great source of power. A ton of 
coal represents eight or ten thousand man power 
hours, and perhaps over one thousand horse power 
hours. It can be produced for so small a price that 
in the regions of its production it is the smallest ele­
llJent in the expense of power production. There 
would be little choice in the Pennsylvania coal regiom 
between a steam plant or a water power plant for the 
production of power. But given the power, the ex­
pense only begins. The turbine or steam engine is 
the first step that costs; thc subsequent ones involving 
the distribution of the power require the expenditure 
of money for their maintenance. Shafting and dis­
tribution apparatus in general have to be kept up, 
belting wears out, lubricating material has to be used, 
buildings must be kept in repair, and the labor and 
material charge for all this counts up rapidly. 
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of power. 

This being the field of electricity's trium phs, and a 
field as yet illl perfectly explored, it would appear that 

Contento. it would give great scope to experiment and inven-
(Illustrated articles "re marked with an asterisk.) tion. 'l'he dynamo builder prides himself on turning 
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problem is made more tantalizing- by the fact that 
with a high enough potential small wires could trans­
mit a comparatively great power, while the great dan­
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Accordingly the process of prodllcing power in sta­
tions by the best steam plant and of there converting 
mechanical energy into elcctri(� energy with scarcely 
any loss goes on, and is coincident with the transmis­
sion of power over a circuit of resistance high enough 

Price 10 cents. For sale by all newsdealers. to destrov t.he original economy which at the same PAGE 
I time, is a< cil'cuit of high original dost and' high int<�r0st I. Aa.�I,;�S��;U��lf;;;;-�IOla"e� lltilizatio.n I.n.C�ttl � .��.�din�:.::: .... : .. : �l�!� . charge. To red uce this cost the rails are used as a re-A New Strawberry.-1 illustratton .................................. 16045[ turn, and a branch circuiting of the current followli, in 

II. �:;���:)��;�i1���-���;;��11�\����lf��lj�i��P���(���({�it��i\ll:j�i�2� i some cases to the injury of neighboring water mains Germany.-Skate S aIling at Berlin.-2 illustrations .................. 16039 1 and gas pipes. 
III. BIOGRAPHY.-Nikola �'e"la and the Electric Light of the In nearly all cases of electric di�tribution, although Future.-By WALTER T. 8TEPHENsON.-Bescription of a VIsit to ' "  . Tesla's laborat ory, which was so recently destroyed by fire ........ 16048 1 the conductors llI�y be �nsulated, there IS mevlta?l: IV. CHE31IS 'l'R Y.--A('ctylene for Gas Purposes.-An important waste and a balanCIng of Interest account on the orlgl-

EfJ'.:'.r o.n.th� .ne",p roces." �fm.aki�g .. aCe?l.enefrolIl c�lcIum c��: 16051 , nal cost of conductors against the absolute waste of 
V�-:I��s�.e-tEa:�s�hi�&e Wo���hn 3��vg(;��I���N;1�1�1uier����rl{?� 'power. There is ob\�lously a chance for SaIne of the 
im/Ji'���:P��ti';,C;'0�ci'3iit:��';,1u�fo��ble8: . .- .-.:::: .. : .. :: .. :: .......... :::::: i��! greatest improvements yet effected in the electrical 

tl:1,uW;�\���)]l'l�t�e()P;.;',';,'�;;�t;(;;;u·iBiitter:.:.:.j·iliiistratio�s:::::::: mlgf science in the development of a radically new, or at 
v FJ f'CTIlICT1'Y ()'I '1' k F' d b  L' hi ' A d t· . least radically improved, system of delivering electrical . �/a� .instan�ane-�u� 'p�gtOg;��h 6f aHiar��n�iltanrke���ir;dlg� ! energy to the distant motor or lamp. hghtnmg.-l111ustrailon ........................... . ............... 10041 Tbe New Telephone System of Paris.-Description of the mul� I .. , •• ., ----tiple switcbboard of a leading Paris excbange.-2 ilIustratiomL ... 10047 II Interesting Rifle "rest. vI·31�°rfE��I�:n;�."�I:I���8 _ _ 

su.���ce� of th�.�il��ia�::-:�:.:-:.· _ _ �:16044: An interesting test of the new Krag--Jol'gensen rifle 
VII. MEDICINE AND HYGm;O;-K-Heal1;h aJld A thletieR-Bv Sir I has been mad: recentl� at the United States e�gineer BENJAMIN WARD RICHARDSON.M.D.,F .R.S.:-Second mstallment ground at WJ!lets Pomt In order to detel'llllIle the of thI S lecture, treatIng of tbe effects of spt'Clal eXel"Clses ... . .. . .. . 160491 , . . 
VIII. MISCELLANEOUS.-The Inquisition in Mexico.-F·irst in- penetrative power of the gun a n?mber of pIne �oards 

8tallmeut of an interesting historical paper. _ _ _ _  . . .  _ _ _ _  .... ....... _ _  16040 were fastened togpther till a thickness of fifty wehes 
IX. NATURAL HlSTO RY.-The Ounce or Snow Panther at the ! was obt:l.ined. Two of the shots fired at this target at 

JaJ���sde6'nP\ahn:e�i�yo��rigf-���ut��;i��.'::.im·portani .. paper'by 160431 short range passed entirely through it and none of the FRANCIS H. HERRICK . .. . _ _ _ _  -- ... ----... ----................... .. 160�21 bullets fired penetrated les� than three feet. The same 
x. �f..���.i:.�Ei;;-n��d�e:u�d::,�t1� :;��chI���r���flu�fr�t���::-:� If,046 . test tried with oak planks also gave highly gratifyillg 
XI. PHOTOGRAPHY. Mercury Frames for the Photography of I results, the penetration in this case being thirty-two 

Colors.-2 illustrations _ _  . . .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -- .. --... ----....... --.... 16050 inches Iron plates two·thirds of an inch thick were 
XII. 'rRA VEL AND EXPLORA�'lON.-lllteresting Di.coveries in I also pierced. A very curious rf'sult was obtained by 

���:;,':ilff�IC�cco�nt.of. Lie�t . . V0.n .. G.otzen�s .. e�pe�ItI:)n .. across 1 41' firing a bullet at a s�ries of thin iron plates placed an 
- �l�i:d''Yrt���:)���i��;;;_eR��'if��c��;f�r�:' ��i�gafI1"es1�:r��i��.; I inch apart. The bullet was found to pass through one t'g��� .. ?����� .. ���.�?����I���.������.���.������:. .. :.I.:�l.�����: 10042 plate after another till it melted. 

© 1895 SCIENTIFIC AMERICAN. INC. 


	scientificamerican03301895-193_Page_1
	scientificamerican03301895-193_Page_2

