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HOW looking GLASSES ARE
MADE

the essential ingredients for
making glass arearc only two sand and
sada or sand and potash other ingre-
dients are added but mostly in small
quantities according to the sort or qual-
ity of glass required thus lime is
added to make the mixture melt momorere
easily manganesenianganese and cobalt to imim-
prove its color lead to increase the re-
fractivefr power arsenic to make it
white still the only essential ingredi-
ents are the sand and soda if the glass
is to be good the sand must be pure S c j
35 nearlyy uunmixed silexsites as possible

good sand comes from lynn and
fromra alumkum bay the best of all from
thothe forest of fontainebleauFontainbleau excellent
sandgand however good enough for all or-
dinary purposes comes from the mcilc
dway

the soda used by the glassmaker was
formerly obtained from burnt seaweeds
in this form it was called kelp and was
formerlyorme maddonmade on a large scaleseah3 in the
hebrides as well as on the western
coasts of irelandireland and scotland it was
very expensive costing latterly in lon-
don as much as 20 a ton for many
years however the kelp trade has be-
come almost extinct carbonate of
sodakida of much betterbetter qqualityuallty is now ob-
tained bybyr a simple chemical process in
any quantity and at a very much
cheaper rate from common salt

there are few transformations in the
whole range of the arts more striking
and more beautiful than that which
givenive birth to glass A heap of sand
and soda it used to be of sand andaidashash-
es to look at like common road dust
inis changed by the simple application of
heat into solid transparent brilliant
lass it is even more wonderfulI1al than
i lie transformation of a linnolhandfulfulfui of dir-
ty ragra into a sheet of white note
i

we 0 nyeaie nilstfirst imoini u rosrolroomm or rather
tnn ouour house in wwhichjeh the raw materi-
als tleihthe sand the soda the arsenic
acfee alongmono with broken glass or cul-
let arearc bebeingng carefully mixed by hun-
dred weights at a timetime the followfollowingn9
is 41 to bbagooda good receipt for malting
oapiare glass

netnev le awlan I1 lbs lbsIbs SOO

oda lbsibs 1
lbs 2

lime lbs
abs ibs SO30

oxideaide i xu luginescese coxs 32
ide il cobalt gozs 31

allet ibs 300
I1

it clesciesdoesoles not take long to complete our
uznapete I1tiona of this preliminary process

and as11 it stirs up more dust and dirt
than are pleasant to nose or eyes or
diroa we may go onontoto the furnace
room here the heat is tremendous
coming fromfron vast dome shaped brick
furnaceslurnaces twenty feet high containing
four or six earthen pots apiece in each
of which two or three thousand pounds
of glass are melting tilethe flamoflam of and
heat are intensely fierce and yet it
lakes from sixteen to eighteen hours of
exposure before the mixture melts and
six or eight more before the glass is
workable these furnaces are often
kept burning for weeks totogetherether and
we have menkenseen one which h-adhad not gone

i

out for eight years
one might wonder how the pots them-

selves could stand against so intense a
heat and in fact one of the most deli-
cate operations in the whole establish-
ment is the manufacture of these

pots they are made of stourbridgeStourbridge
fire clay and are built up entirely by
hand without the help of a wheel aror
lathe much as a swallow builds her
nestaest it is found necessary that each
additional layer of clay which adds an
inch or so to the height of the pot
should be quite dry beforebelore the next is
added and as the drying takes place
slowly a large number of pots in dif-
ferent stages of completion are always
inn hand the workman adds a layer to
each one after another and by the
time he has gone the whole round the
first iniu dry enough to receivereceivedreceiveaa further
addition the accuracy with which
long practice enables the man to work
is so great that the pots appear as truly
circular as if made on a wheel

but we must return to the furnace
room the workmen open a little door
inD the furnace and by looking through
a smoked glass tasfasas if examining the
luilul inm an eclipse find that the melted
alasilasaas 1 is bitfit1 I foror casting no easy job is it

the full of the melted0o gelee pots glass
the riiclirumetalmetaietal as it is called out of the

burningbunning I1i
niefiefieryry furnace and still less

easy to ndanagenage them when they are
out imaelImaKiimagineneaa gigantic pair of curling
tongstones mounted on wheels brought up
to the furnaburnawco door in the blinding
glareiarelare of which are only just visible the
ghostly formsborins 0 the white hot melting
L
potsp in a moment the curling tongs

have caught one of the totspots by its mid-
dle

mid-
die and their grip has beeneen made firm
by a screw then aaas many of the work-
man as cancaniscanietandstand sit or hang on thetho
opposite endomend of the tongs by jumjumpingping
and jerking at last lift the pot from its
fiery bed and wheel it out in triumph
playing at seesawsee saw with it till it getsgeta
close to the casting table here the
tongs deposit their burden on the ground
so hot that it almost burns your eyes to
look at it and wheel ommoff

here we must stop a minute to givegire a
mancedance at the casting table it is longiong
andlind low made of iron and as amossmoothth
as iron can be planed at the upper
end where the lady of the house would
sit were it a dining table is a metal
roller say a foot or rather more in diam-
eter anaandandana some few inches longer than
the table is wide along the whole
length of the table and at the distance
apartart corresponding to the width of the
plateplatoatoate to be cast are clamped two paral-
lelriel iron bars of the exact thickness re-
quired for the glass over these as on
rails the rollers will run and they will
serve to keep the metal within its
prproperoper limits

and now though without the deladeiadelayy
of one tenth of the time that it has
taken to read the last paragraph the
white hot pot with its fiery contents has
been clutched by another pair of curl-
ing irons which hang by chains from a
crane close by it is then immediately
hoisted up and suspended a foot or soso
above the table and just in front of the
roller the foreman and two or three
efof the men some on one sideslide of the
table and some on the other take hold
of the long handles of the curling irons

the pot in this case hangingbanging from the
centre and gently tilt its contents
which look like red hot treacle upon
the table the roller is at once set in

1

motion by a windlass and rolls out the
glass just as the cook rolls out her
paste as lightly and as quickly in a
minutes time the sheet of glass large
enough for the largest shop window on
ludgate hill is so far0 ilnilinifinishedshed and
the roller drops quietly ntointo its bed at
the lower endond of the table

instantly for success appears to de-
pend as much upon the speed with
which it is 6161diallali dopedone as upon the skill a
flat truck as largearwe as the table itself is
run up and thethe sheet of glass still hot
andalid sparkling is pushed on to it and
carcarriedried off to tilethe annealing oven where
11it is left for a day or two to coocool gradu-
ally otherwise it would be so brittbrittlebrittieleasas
to be useless

we must not imagine that ourpur plate of
glass is as yetvet fit forforaa lookinglookingglassglass if
it were looking glasses would be a great
deal cheaper than they are no at
this stage of its history our plate is
hardly morelore smooth or clear than com-
monnorl pond ice we sometimes see glass
inin this condition used for skylights and
for the roofs of railway stations it lets
in a certain amount of ightlight but for see-
ing through is practically opaque let
us therefore follow it into theth largeelarge wet
noisy roomss where it will be ground
and polished

the first thinthing done iais to bed the i

plate which haibemaibemay be as much as ten oraor a
dozen feet long by six or eight wide on
a perfectly level stone table by means
of plaster of paris A flat piecetriece of wood
the size of a small door mat which has
flat plates of iron screwed on its under
side to make it grind more vigorously
works by steam power with a circular
motion over the glass plate sand and
water are freely supplied to this grind-
ing apparatus and as may be believed
there is no resisting such decided mea-
sures Eevenven the hard stubstubbornborn glass
is obliged to yield its inequalities
and roughness and sharp points are all
rubbed down though even when this
part of the process is complete it is still
far from presenting the polished re-
flectingting surface which it gets after a
while when both sides have been
smoothed in this rough way our plate
has to submit to several more somewhet
similar processes each less severesever ethanthan
the preceding one the final degree of
smoothness ia1 imparted by making two
ilaplaslatestes of glass rub totogetherether with the
innestes emery between themthemyet still our friend though no longer
rough is unpolished he possesses no

of reflection and is as dull as aaulicesowersance one further course of discipline
however him from all these de-
fects A long continued brushing by
stesteamm power such a fashionable process
nowadaysnow a days though seldom it is to be
feared attended by such beneficial re-
sults kringsbringsbrings him up to the last pitch of
polish and when he has had all his
sharp corners andjagged edges trimmed
off with a diamond he is fictornitfit for a mirror
for the queens own drawing room

but how does our plate becombecome a
mirmirror0r ahathat gives it its wonderful
ppowersoeo ers ofrereflection strictly speakespeakingng
it is not the glass at all that reflects butbuibut

the metallic or other surface behind it
that spectral reflection which we may
often notice overloverlappingtipping the true imaimnimaeimagee
is the only one due to the glass andalyd
were it as easy to keep the reflector at
the backbaek as polished as free from tar-
nish and aa well protected without the
glass aaas with it the glass would not be
needed the reflecting surface to farmform
a good mirror must not only be per-
fectly eyeneven but must throw backbaek as
many of the rays that fall upon it from
any object and absorb as few of them
as possible otherwise the image will be
distorted or dark practicallyillytily it is
found that no sort of mirror answers
these conditions soa nearly as plateplato glass
with an amalgam of mercury and tin-
foil fixed on the back of it for certain
delicate purposes as for the reflectors
in astronomical instruments or even
in the beautiful form of the kaleido-
scope the debuscope a mirror all of
metal is preferred though even for
telescopes reflectors of silvered glass are
beginning to be preferred to those made
of speculum metal the reflector of the
great foucault telescope is made of
glass and the abbe meigno speaks of a
drawing representing the double nebula
in canes Venatielicilei as seen by its means
as exhibiting incomparably more de-
tails than those given by herschel and
lord rosse 11 and yet the diameter of
the foucault telescope is less than half
that of its rival at Parsons town but
for nine hundred and ninety ninenind out of
every one thousand mirrors quick
silvered glass is made use of

we might easily be tempttemptedeeleol to digress
into the history and mystery of tin so
peculiarly a british product as to have
given the most ancient known name to
our islands the
tation must be resisted nor must we
say much about the other substance
employed in silvering our glass plate
the quicksilver the givingliving silver that
is bliversilver that runs about as if alive it
ccomesines to us principally from almaden
in spain idria in carnielaCarniola and fronifrom
california and its uses and abuses are
numerous barometers are made with
it and gold is separated from the
crushed ore by means of it the farmer
anoints hishig sheep with one preparation
of it your butler spoils your plate by
cleaning it with another and your doc-
tor half poisons vouyouyou with a third in
our present paper we confine ourselves
to its employment by the lookingglasslooking glass
manufacturer

our old friend the plate of glass has
been brought to the ficfactorytorytony andandsis being
diligently cleaned with rottenstonerotten stone and
spirit of wine meanwhile on a flat
stone table a sheet of tinfoil is laid a
little larger than the plate and is sur-
rounded with a low wall made of strstrips
of glass on this quicksilver is pourpoured19

till it stands at a uniform depth of half
an inch and is allowed to remain un-
disturbed for a few minutes during
which time its lower surface is forming
an amalgam tinfoil thepthe plateate
of glass which probably weighs1

0 s veveryvenyry
many pounds is now carefulcarefully lifted up
and placed with one end of itsts cleansed
face flat on the mercury and is then
gradually pushed onwards driving be-
fore it any impurities that may be float-
ing on the top when the whole glass
is thus laid on its mercury bed it is
covered all over with heavy weights
which squeeze out the excess of metal
and in this position things remain un-
disturbed for twelve hours or more by
which time the bright amalgamamalyan has be-
come fixed to the glass in a few days
it may be framed according to its
Tquality size the market it is intended
I1morforr or the taste of an individual pur-
chaser and from that time forward may
begin making its quiet faithful reflec-
tions careless whether they are ne-
glected or improved in common

other trades in which mercury is
largely used glass silvering isis a very
unhealthy business the workmen be-
come subject to aabortsort of paralysis popu-
larly called the trembles or the shakes
trembling more or less violviolent accom-
panies every attempt to use the volun-
tary muscles the patientdances rather
than walks he cannot keep his arms
quiet nor direct them at will his
speech is hurried and abrupt and in
extreme cases he cannot masticate his
food sometimes the disease attacks
him before he has been more than a few
weeks in the manufactory and it is
thought wonderful if he escapes a year
or two without a seizure the patient
usually recovers if he can change his
employment for a more healthy one

calitrCENTRALAL PACIFIC RAILROAD goyGOV
low of Califorcalifornianiknih in his message says
president stanford reports that the
company has ample means at its dis-
posal to push forward the work with
great rapidity and predicts that the
road will be finished and in running
order to salt lake early in the year 1869

THE NEW SCHOLAR
I1A new scholscholarar camecame to RackBackbackfordderdferd

school at the beginning of the halfyear
he was a well dressed fine looking lad
whose appearance all the boys liked

there waswaa a set of lads at this school
who immediately invited him to joinjoir
them in their larks and I1 suppose
boys know pretty well what thalthai
means

they used to0 spend their money rir i
eating and drinking and often run urallarge bills which their friends barent
found it hardathard to pay they wanted the
new scholar to joinjold them and they
always contrived by laughing at him
or reproaching him to get almost ananyy
boy they wanted into their meshesmeshe
the newnent boys wereere afraid not to yield
to them this new scholar refused
their invitations they called him mean
and stingy a charge which always
makes boys veryvera soreor

you are real mean lobvot to go with
I1 I1 saidus they

ameanmean he answered cherebwhcrela thethi
meanness in not spendingn money
which is not my own and re is
the stinginess in not begc
money of my friends in orderoraen to spenaspend
in a way that tiley would not approve

I1 he talks like a minister
one of them

after all I1
11 hebe continued

ey must come from our friends as
we it nor can we earn it no
boys I1 do not intend to spend one penny I1

that I1 should be ashamed to give araf
account of to my father and mother
should they ask me

eh not out of your leading strings
then

no nor am I1 lnainain get outoisott
of theathem I1 I1

afraid of your fatfatherlierller eh afraid in
his whipping you afraid of you
mother wont blobio give you a siugaaugaybplum what a prepreviouselousdious babyaeby thethel
briedcried in mocking terms

andyesAndyet you are trying tomake ni
afraid of61 nouyouyounc said the new scholar
boldly you want me to be afraid
not doing as yyouu saysax and which
should likelike to kknowlnow is the best sort
fear the fear of my school fellow
which would lead me into what is I1loviov
or fear ofayofmy parents which will il
spire me with things noble and maulmauimanin
which fear is the best it is a ver
poor service you are doing me to titr
to set me against my parents and t
teichteach metomotome to be ashamed of their autho
Witythe boys felt that there was no hea
way to be made against such a ne v
scholar all they said hurt
more than him and theythoy liked bettbettt
to be out of his way than in it all ba
boys I1 mean the others gagatheredthere
around him andnd never did they worlwon
or play with greater relish than ahil
he was their champion and their friend

ohethe new scholar is a choice fellow
81sad14d the principal I1 andland carries more in-
fluence than any boy in the school
they study better where he is you
cantpullpuli him down every thing beai
and bad sneaks out of his way chiahi
drenisdrones prize

how lonoLONG PEOPLE WILL liveliviswe hear much said about the uncer-
tainty of human life but we are apt tt
ignore the fact that it is only to mans
individual existence that this uncer-
tainty attaches nothing is more con-
clusivelyclu established for example thalthai
that the dread reapers scythe cutscute a
clean over the surface of our
earth every thirty three years garner-
ing into eternity during every century
so to speak three full successive crops
of humanity thus every year as it
wings its flighflightt takes note of the death
throes of thirty million mortals who at
the rate of one inin every second of time
or ninety thousand each day experience
a change of worlds their places are
supplied by births in equal number
and this new growth springs up tuto
meet its fate from the same sickles in-
exorable sweesweepp one quarter of all who
are born die before reaching seven years
of age only one half pass their seven-
teenth year there is therefore a
natural law of mortality the operations
of which while they naymay appear
eccentric uncertain and irregular as
to individuals are fixed systematic
and calculable when applied to masses
or communities of men for instance
an english writer has asserted that out
of persons born at any particular
ttimeme a certain number will yield up
thetheirtheinir life in each year in other words
the aggregate will be diminished in an
increasing but regular proportion till
none are left alive of the entire num-
ber named only one half will neachreach
forty five years of age will live
to the age of twenty nine and out of
the survivors exactly one in a hundred
will lleileliedie in the following year 3


