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.:} Tbera is the preservntxon of custom and the growth of equits
"8 the function of the law, the courts, the Legislature ; ang [ o
execuiier of the law, which is the function of the ruler gy t”
“gnts, A superior civilization aids commerce by the esty))) Ml

lighthouses, by improvements of rivers and harbors, conste .+ ,

looks after the publie health in the establishment of qug; .
vents the spread of infectious disease, provides cities yit); - '. R
sewers, secks to insure education among its citizens, regulages. .
trols the medium of exchange. The governments of civilizy:
been progressive in these regards. This country now confzo. .., -
problem of too great power in the hands of the wielders of ¢ry., =
tation—they thwart the first principles of our Government, 4.
iron of their oppression has entered into the soul of our pecpl, ikt
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BOHEMIAN GLASS,
By Prorrssorp HEINRICH SCHWARZ.

HE northern edge of Bohemia, which borders on Silesia, fuws, -
and Bavaria, is at once the principal seat of the German proc
tion of the country and of its industrial activity., A person sy
ing this border region from the interior will be struck at cnsew:n
the contrast between the stagnation of the Czech districts and the fos
dom and active enterprise of the Germans, under the impulse vy
a not very fertile soil has been made to support a dense popi!
Besides the textile industries which proﬁtably utilize the waterjie
of the mountainous region, and the large mining, metallurgics: &

chemical enterprises, the ceramic establishments, and the manmiss
ries of stone-ware, porcelain, and glass, are prominent featuie: of 3
district. #

Notwithstanding numerous efforts, the quality of the fuxiier

hemian art-glass lms never been quite equaled anywhere vl
prlnclpwl seat of its production is in Northeastern Bohemia, whe# :
district is separated by the Riesengebirge from Silesia j bui, 2327 7
sult of the active trade which has bceu carried on over that ¢l J; i §
several centuries, branches of the manufacture have also spresd
the latter country, The exquisite products of the Josephin
Warmbrunn have long maintained a rivalry with the Boheniia
and Fran Ich\crt s establishment in Potersdorft can exhibit wo¥ -
specimens of luster and color, polish and etching, that might f‘ ,.
~make one imagine he had been transported into Aladdin 700
The bascs of the manufacture are really the same on either gidle gh
«+ range, The mountains furnish a pure quartz and a limeston® af ik
; whiteness for raw materials, and the abundant woods, with ¥ his

vy were clothed, formerly supplied the best of fuel to the furnads *1'
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-,ﬁltant. ashes afforded the necessary potash. 'The Dohemian
r‘ cerves in art as the type of the most perfect glass, and is un-
" ianably recognized as one of the superior kinds, rivaling in trans-
; Wj'v and clear whiteness rock-erystal itself. Ture specimens of it,
 om blisters, grains, and specks, have a peculiarly attractive
1 %N evea in their simplest forms, Tt is, moreover, by reason of its
ity, its constancy Qf luster', hardness, and d)(h.cult fusibility, emi-
.siiy adapted to artistlo molding and ornamentation,

" fhe heuting of the furnace with wood only, from which a compara-
...iy small quantity of ashes was produced,’and they entering into
._:gmposition of the glass, contributed no little to the attainment of

Vo hi{;hest perfection. While the glass-houses were at first built
4 .iere they might be made a means of utilizing the superfluous wood,
“ .y have now to contend against a continually rising price of wood
.1 increasing difficulty in procuring it. Some factories, like the
tuephinenhatte of Count Schaffgotsch, and that of Count Harrach at
i welt, have the extensive forests of their owners to relv upon, while
£ much more important establishment of Joseph Riedel in Polaun is
- jmking forward to direct railroad connection with the lower Silesian
+wibmines or the Bohemian brown coal.

. While formerly only the best, finely-split, well-seasoned trunk-
11 wud could be depended upon to' heat the furnaces to the needed
. superature, the required degree is now obtained from limbs, knots,
' mots, and even green wood, by distilling the gas from them in an
mmrfectly ventilated regenerator, and burning it with the aid of
i [mviously heated air. By this means is obtained a clear, excessively
it dame, by which the most infusible glass is made as fluid as water,

il of a very high state of purity. Many experiments will be neces-

#5 before such excellence can bé obtained with coal-gas ; and, in any
FUEt, a previous washing of the gas will be required to clear it from
¢ aad ashes, The form of the ‘furnace, the manner of introducing,
“iilying, and tempering the glass, the processes of bringing it into

' and the shaping tools, do not vary essentially from those of
i told ways s except that complicated figures engraved in iron and

v molds are now applied, the complete transference of which to
i glass necessitates the use of air under high pressure. This is fur-
“7% by means of a hand compression-pump, so arranged in connec-
[“a with the other parts of the apparatus that the manipulator can
A t"';g it to bear upon the melted glass at the precise moment when it

oy b".bmﬂght into ' the closest contact with the engraved pattern,
;; ;‘i"'ll:leces, of a massive character, such as lenses and ring-segments
i ghthouse-Tanterns, which are now made on a large scale at Po-
' an “-pare formed by subjecting the material to a light pressure between
. PPerand a lower mold. They are then finished and polished after
¢ have caoled, ‘

¢ after:decoration of the glass is various, and subject to the fre-
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“economical use of such costly materials as gold and silver compe:i!
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‘uent changes of fashion. New patterns bring a high price uos
a ready sale till they are crowded out of the market by .. ‘M
For a long time the old German fashion ruled in glass, an Ty Bels
urers were obliged to use crude, impure colors, as if they ,‘ R
ing in the childhood of art, Now, when we remember thyt o
has been regarded from a time long past as properly an cﬂou t
the clearness of rock-crystal and other precious stones, it ghoy), }
that it was wrong deliberately to come down from that hiw
The question is the one involved in the old contest of the qr.,w :
the artisans, which is still carried on with reference to the ,
coal-tar colors, The former dislike these colors because thev . .
pronounced ; the latter are inclined to regard them with more 1,0 .
favor, on acc unt of their brilliant luster, purity, and strengt -/ 2
The author’s studies of the Venetian mosaic glasses satis;, ;
that the harmony of the designs composed out of them was duy. .
subdued, broken coloring of the pieces that entered into the vorl .
that this was due again to the application of an impure, ferru i,
sand in the melting. We must not, however, forget that gl (s ..
in our houses, along with the precious metals, to bring out the il
lights, which even the most harmonious pictures can not dispeuee v, &

L

The purer, the more lustrous, and more brilliant the color of the gl

the better it answers this purpose,

The ornamentation of the glass is done partly in connection wi:

the exposure in the furnace, and partly in the finishing-shops, wl:r
the work is completed by cutting, polishing, tarnishing, etching,
ing, and mounting in metal, The glass-houses have at their coiai
a very complete color-scale for transparent, opaque, and &l i

glasses. But it must not be supposed that a crucible is placed in tha

furnace for each color, from which glass colored for each ornami
to be made. The colors are worked out by means of what are 4l '?
pastes, which, are kept on hand in sticks or cakes. From pieie:

these pastes‘%revxously warmed till they are soft, suitable quantiiis

.are cut off, laid upon the foundation of white or colored gla: 5, 43 é

then spread out by drawing or blowing. By this means only & !

possible. Some of the glasses thus treated—gold, copper, n.ul $hii
glasses—remain still little, or not at all, colored after the wrlic-
ghaping, and quick cooling ; and do not take on their bright h-u'

they are reheated. This is the case with the new yellow- riiﬂ " gIE
which continues uncolored after the intermelting of the silt
until it is exposed in the furnace again. Very fine effects are p¢° dit
by blendlng or overrunning of the paste-colors provided proper # 'if"
tion is given to the laws of harmony. A blue-glass cup is, {0F 4
ple, overlaid with silver glass at its upper edge, and this 18 ¢ _","
down in gradually thinner tones till it fades away at the fool ' '
vase, Gold and copper ruby-colors are thus combined with £
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s, eto. Another brilliant effect is produced when a still hot bulb
) “T:u; is rolled in finely pulverized aventurine glass,* and after this is
“ 54 and previous to the shaping of the vessel, is overlaid with a
T of either colored or colorless glass, A still finer effect i3 ob-
:] with mica-brocade, The mineral mica, which has deceived so
-i’“_': orsons by its golden or silvery glitter, besides being applied as
‘;aﬁbszimte for metallic bronze dusts, can be colored by the aniling
i '"‘jé,"q in oll manner of colors and shapes. The coarse powder ealled
: "?,L;\_;Je is used in glass-work, and the color-effect is produced by over-
ik ag it with colored glags, A bulb is blown, for example, out of
. ,rblue glass, is rolled in the brocade, which readily adheres to it,
1 is then overlaid with yellow glass. The brocade will appear, when
f-.‘,;.dd at from within, of a steel color ; from without, of the color of
.11 Every fluke will reflect the light, colored according as it is
,5ed at,

A recent kind of decoration is shown in those glasses which appear
1 held together by a network of gold-thread., This is made by
;~paring a skeleton of brass wire, and then introducing the glass and
4 owing it till its mass, having penetrated the interstices of the net-
y.rk, spreads over it and tightly incloses it. The full effect is then
" lranght out by a subsequent etching away of the metal, and galvanic
~piding or silvering, . Other metal ornaments, insertions, buttons,
itops, or flgurini, are often combimed with this. They are cast in
~wwclengraved forms of type-metalwhich reproduce the finest details,
21 are then galvanically coppered, silvered, or gilded, Another

wraity effect is obtained from the clouding which glasses mixed with
. huc-ashes exhibit on being heated.. If a bulb of this kind of glass is
. tuwn into a metallio form which is dotted with projecting points,
. A uick cooling ensues at these places, which leaves its mark after

“a reheating and finishing in the shape of a regularly distributed

suuding, g Loy '

' Only a little need be said, and that of the most modern operations,
¥, h{ finishing, of the grinding, tarnishing, and polishing, ornamentation
. ¥ih gold-leaf and platinum - foil, luster, and enamel coloring, ete,
i }'v'ﬁ‘:_of the most noteworthy of these operations is that of tarnishing
¢ 'Tlaecentrifugal sand-blast. The objects to be treated by this process
o '"* Tastened wpon revolving wooden pegs in the walls of a wooden
gl t“hu sand i introduced into the middle of the box, and is thrown
. ,.[pudly rotating fans against its sides and against the glass figures,
* T 1t has done its work upon the figures it falls upon the funncl-
“ted foor, to flow away and be lifted up again,
i charming effect is produnced at the Neuwelt houses by means of
. ;‘".‘HOCbeeing machine in which an engraver’s tool is drawn in regu-
"7 Massed lines over®the slowly revolving vase. The vesscl has been

*
‘t..-;-\ glasy containing bright metallic flakes, probably copper crystals in a brown
#4 1t is made with rare perfection, by a secret process, in Venice.




.ously covered with etcher’s varnish, which is removed ¢,
.aes of the engraving, where the bare glass is afterwarq .
to hydrofluoric acid. In this way are produced the waye g '
resembling those which are seen on the more finely engrave“
notes. i
In another very recent style of omamentatlon, fine Vcnem,.
pearls of various colors are glued by a very fusible enamel .
surface of the finished vessel. As the arrangement is made i;
" gold, the work admits of a complete artistioc freedom, 'The ¢y,
tben dried and the setting is fized by heating. ' .
Another important function of the melting-furnaces is tof y
raw material for the now considerable small-glass industrics
shape of sticks and fragments of colored glass. The favorite oy,
these is a dark violet or black but colorless glass is used for the
ants of chandeliers, and they are sometimes given a reddish L
overlaying them thmly with gold-ruby. Sticks partly overlaig
opague glass are used in a similar manner. There are alwavs acc,.
lating, in the glass-houses and other shops, piles of droppings,
flows, and pxeces of many colors, which can be sold for very cheay pi
All this stuff is pounded up and mixed together with the addii;: ©
manganese or other coloring oxides, and i3 remelted in a speciz.‘n i
nace. The workmen take out suitable quantities of this mass, an! ~
a series of deft manipulations, form it into sticks about as this
one's thumb, T
Very thin globes of about the size and shape of a vitriol-fla.i -
made from the same dark glass, to be again broken up into sl ;
which can be packed away in boxes. The manufacturer cuts i &
these sherds slightly curved plates, such as are used, for examyl: ml-f‘ '
foundaticas for brocades. i
The shops of the small-workers are of the simplest charait’
Wherever one of the numerous little streams makes it possible t:
water-power enough to drive a grinding and polishing wheel, i
the modest houses scattered along the mountam-s]opes, may be fuig
the estdblishments of these industrials, in which the working for B
the whole family finds active employment. The artisan b!l»ﬁs
sticks and sherds from the glass -house. A little wood-furnace, i
what like a tinker’s furnace, gives facilities for heating four or fitv i &
the glass sticks at once, which are taken out and used alternately &
the ends are softened in the fire. The softened end is fastened o
by & pair of pincers, drawn out a little, and introduced into a mo' 5
which is carved the fgure of the object into which it is desigui™ < ¥
be formed, and which is firmly stamped upon it by closing the ¥ 'f. !
and the application of pressure. If the mold is too cold, the forui* % ¥
be lmperf«wtl) made and the glass will be brittle ; if it is too hof, "1 ¥
glass is liable to stick in it. I‘ortunately, it can be easily wmkuil i
suitable temperature. "The molded pieces are thrown into an eprt
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. whioh is kept warm by a moderate flame and serves the purpose
By couing-emselet oouii
e o button, or whatever is the article manufactured, is still only in
| rado state, with the edges yet rough and the surfaces uneven, but
'f;" oIy provided with holes for the after-insertion of metallic eyes,
‘;": rough edges are smoothed away by gri.nding on the grooved
Y .,j.;phery of a web sandst?ne, being hel.d to it by a wooden clamp
iy is managed by the right hand while it is tirned with the left,
i , surfaces are ground with wet sand on horizontal, fast-turning iron
,?x:;c& and afterward polished on the face of soft wooden wheels
'~ nened with Tripoli dust, To speed the operation, the workman
L aned upon the piece with both hands and gives it a peculiar rotary
Lo " ion that equalizes the stronger friction to which the parts nearest
o 8 ‘, contact are exposed, The proper application of this movement is a
it o tmter of knack, and is founded on mathematical principles, which
i+ .0 appesr when the object is rubbed on a solid base, in the epicy-
¢o ' .id lines which it is made to describe. On account of the relatively
' Laz time required for the operation of polishing, the smaller articles
i1 e subjected to what is called a fire-polishing, in which the smoothly
- .ronnd pieces, imbedded on a plate of clay in fine sand, are heated in
s mnfile till their surface runs. If more strongly curved plates are
il © wanted, to form a rose, for instance, the disks, previously prepared by
& & wsching and perforation in the middle, are placed in funnel-shaped
© sacibles in the hot muffle. 'The central part of the disk sinks on being
1 leated. The hollowed leaves are then set one in another, in the order
% uf their diminishing size, and fastened together by a glass-headed
gia,
" The foundation of the design is formed of a brass plate which has
%een previously. shaped and perforated. Additional decorations are
gziven by means of little beads, which are melted off in the glass-blow-
¢'s lamp from thin threads of glass, and find their places in minute
. Bolesin the plate. Black sealing-wax is added to heighten the gloss
324 the blackness, as well as to cement the parts together. In other
- tates lighter figures are made by partly polishing or by etching them
“at on the smooth background. Tridization of beads, buttons, etc.,
. %33 been much in vogue for a few years past ; by this process those
1o ticles are given a metallic appearance, The Inster of gold or silver
“ imparted by covering the black glass with a silver- or gold-leaf var-
'l‘h and afterward heating moderately in a muffle. Peculiar tarnish-
-‘cts are given by the application of what are called luster-colors
#d, lastly, these are shaded by a brief treatment with chloride-of-tin
‘*por.  The glass articles, hung upon a wire, having heen previously
t"fmned in the muffle-furnace, are drawn through the thick white
' :‘I’Om which are formed when a spoonful of the tin-salt is dropped
'l‘gf“ red-hot iron. -A long experience and considerable manual dex-
iy are required to make sure of getting the particular iris-color
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that is wanted, which is dependent upon a very well-defin. W
thickness of the coating. In thisisinvolved a question of intarty oTH
colors, the same a8 is involved in soap-bubbles and the tcmﬁt i
of steel, in which there must be an exact difference in the yy, .+
of the light reflected from the upper and lower surfaces of u: dE
ing. Many colors, like steel-green, require repeated trials to . ; %11
out in their full beauty, The advance that has been made j, 1.
has been illustrated to me in a specimen-sheet of beads whic}, ..
signed to make trimmings exactly corresponding in color for 4jj, .
- very great variety of shades. ey 7S
In addition to the glass industry, a very extensive interes; 1.1 ‘
developed in the manufacture of brass, bronze, pinchbecl ,‘ Y
which use is made of various galvanic coatings of metal. 11 .
branches of the art are carefully taught in the industrial ;1. .
Gablonz.— Translated for the Popular Science Monthly frows i'...
Zeit, i

SGEOLOGICAL CLIMATE IN HIGH LATITUDLA® .
Br C. B. WARRING, Pu. D, '

HE peculiar climate of geological times has hitherto been 1700 4

as if it were a question of temperature only, Scientists Luy

sought the cause of the remarkable warmth in arctic regions, i b

left untouched other questions of equal and perhaps greater iy
tance,

One can hardly contemplate the climatic conditions of that o+
period without inquiring how there could be other than a grest ¢
ence of temperature between the summers and winters of land:
than 8° from the pole ; and how could circumistances—environuit
-—80 unlike as the four or five months of day of those regious.
the twelve-hour day of the tropics, fail to induce great specific 7
ferences in their fauna and flora. The questions spontaneou:ly i
Is it possible that the days and nights in high latitndes were th
they are now ? Must not the climate have been warm in J.o-
as well as in July? DMust not the influences of the solar riye— "
actinic force—have been distributed through the year with 8% 4%
approximate uniformity in high as well as low latitudes? ~It.is e
questions, as well as those of temperature, that I shall consider 1;; 4’:?
paper. I propose to study the record left by the plants and saimed
which lived in those remote days. Some of their more obvious &
ings are startling enough. Regions where now vegetation i3 *ﬂ
seantiest character, where no trees exist save a few dwarf ¥t
where the winters are cold almost beyond endurance, were, a4 ?“
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* Nead hefore the New York Academy of Science,



