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i hardening iron
ldidevere13every iain the manufacture of

erontronn wwhich isii ioto uatie the king of dietBletmetalsalsais is
to be hailed by the productive world as a poa

and however slight those I1im
may be they deserve the attentionioplop

of the chroniclers pen how muchauch more sso0
then when they are important and practical
as are thosa we are about to mmentionantion
me first is the invention of a french clergy-

man charlescharlei Ilauvert of taree france ondoad
in purifying iron by chemical means

yleyieyliili places the ironlnor I1 i th cement ith
3233 parts by w weichteight of ftfi elylely powdered charcoal
M3 parts of highly aluminous clay 33 parts of
carbonate of zinc or wood ashes I1 of carbon-
ate of sodasocial and 1 of carbonate of potash
this produces in iron which has all the pro-
perties of the best steel andauditit will not loseloseAnysednyany
of its propertieslebles by being heated or drawn out
rhethese substances by chemical action when
heated together present the carbon in the best
possible state to combine with the iron the
method of producing cast steel from this 13 by

it in a crucible with about 5 to 6 peperr
ceafen of the following mixtures 41 garfspart s of
iryry carbonate of soda of dry carcarbonatebonat
L f pwpotashash 3 of wood ashes 2 of boriniborax 3 cfof
aydc of manganelmanganesgantse and from 4 to 7 partspa I1 of

cial or some highly earbcarbcarbonaceousus tadyladybody
the 4 parts of carbonate of potash mayay be re
I1r a e I1 by 2 parts of caustic of potash this

reduces a steel of superior quality and with
kliore certainty than bvby the old ethodmethodnr M

patented his invention in this countrycoti
larch 23 18581838
the next invention is that of an englishman
G- J fanner of birmingham 17englandniland

aichibich consists in usingb
1 of pot

Asssiamsidro hydro chlorate of ammonia and nitrate
ftef init ecial proportions these are re
r ace i to a fine powder and incorporated and a
I1laihlaibh made of the same substance dissolved in
lalzoit ol01 i1 water the of potash two ounces
the salbalal ounces and the saltpetresaltpetre
t wo juicesouiour ces to every gallon of water havhaving
i ow the powder and the bath the article
to be hardened is heated inili anall open fire or ffurtir
race aidadaad rolled in the dry powder until the
surface is covered with a pellicle of fused
powder and then it is plunged in the bath
wh re it is left until cold and when perfectly
c holed the mass is hardened large maysesmasses11

A an be thusthug rendered extremely hard but it
seems to us to be especially applicable to the

of tools journal bearingshearings and the
111 ke thibthis processprocess was patented in the united
statesst ates april

last but not least comes an american in-
vention

in
ven tion thatthet of horace vaughn of providence
R I1 and patented by him march 30 1858
ilehe employs two pounds of chromatebi of pot-
ash twelve pounds of chloride of sodium and
ffairr po ands of of potash these ingreingre-
dientsd lents are powdered and mixed together and
they are placed in an iron box where they are
coveredcovered withwM powdered charcoal and heated
in a proper furnace the articles to babe barhar-
denedcenlend d are then placed inili the mixture and the
wholewhale heated until the mixture is in a state of
kingeni ffusionaaen when they are removed and
dippednipped into water oil or certain solutionstinstims in
yoevoeae usual manner the proportions for hard-
e

bard-
e ii dgtg wroughtroughtI1 iron are different being 25 per

of of potash 6563 per cent of
of sodium and 10 per cent of bi cro

naeaae cf potash bone ash or animal charcoal
aror both are thenthea added and the whole is re
umedaled to a state of igneous fusion and the ar-
ti eg to be hardened are then put in

nearly all the inventions of late for harden
ilig iron have been the result of chemischemistrywrytry aadand

1 think that the more perfectly the chem idaJ
chaleeschanges which occur in the transmutation of
iron into steel are understood the nearerneater weWO

hall be to that great desideratum making tetiteel
directly from thetheoreore which is the erat to
which all improvements in iron manufacture
lretrere tending asci am

A NEW WHITE METAL A nnewhewew alloy
I1 which does not appear to tarnish moremore readily

i hia itsorvordilinarybinary white metalmeta1 and which isbacongoncon
sidebiderabrib ycheapercheaper has just been discovered byIII

hinbinir W sharman andarid it is thouthought probableprovablee
at it 111 to a great extent supersede thehe

viarious0 BrittbrittaniaarlaaRia metals novnow in use the al-
stcconsists0

uns
a of tin 16 parts lead 3 or 4 parts

cac 5 parts and differs oilycilyonly from al Ii Similar
pounds on record from the muchranch larger per

genWINlagege of zue it contains in jbvtb pro-
of the zinc Is first

aI1saww a heathegt as possible tb tintip is next added
a Iffinally the leadleada the whole is wellweil stir
ree up u ith a gregiegrerW wodatod pole to ensure prrretfet matur and to0 prevent

i
0oxidationoxyI1I1 dation reopeo

for
which iatterlatter purposepoopon a coallacoatingg 9797of borax and
I1tuete cadionaj d iti axibaisa a little resin wiilwillmihoebe fopfound usecoltzjr 11 the operation mifmustat liebe conducted
is qi kly as potablepcpo albieaible and excess of heatbeat avoid

thetue proportionsproportiona may be modified as re-
ee molmoimoree liae giving less ductility and

breorere tin giving a better color
fr teteapots and ftnicles of a like character

alioa corncora rosed of 16 parts tin 3 parts zinczinc
13 parts lead is preferable these alloailoalloys9

easily fafusiblesible care must be taken in wethe
a nonuon of the soder the new alloy can be
ra 1 aridarad spun and will therefore be easy
of ilctic ta a I1largea rtha varvarietyI1 e ty of 9aebaeees

TiMtreatmentATME NT OF CASTSTEELCAST STEELsteer
nekatnew york lavinvestorgatordator

1
proposes a new modemodo

if ng casteastcaststeelsteelI uwhileilelle it is passing fromX state into that of being hardened orit ered ababasas to obeath an article of a lecul
I1 y boftsoft tous b malleable quality to
this ad monas are first prepared of a i
auhl adaptedapted to stand the most intense heatbeat

these moulds are then heated to a degree
nearlynearby equal to that at which the steel melts
and in this state of the moulds the melted met-
almetaia is poured into them icit lais kept in the
moulds heated to this high degree and in the
oven or furnace a considerable titimemelsayjaaj from
six 0a eight11 hours after whichaich the beat of the
moulds isis allowed gradually to subsidele until
the steel in them has ffairly congealedconcealed and is at
ECa cherry red heatbeat the steel is thenthin removed
expeditiously flornflora the moulds and immersed
at onceotice in a cistern of olivolive e orof wwhalehalehaie oil heated
to from six hundred to seven hundred degrees
fahrenheit if the ingotsingols or birsbars are more
than one inch ipin thickness the oil is kept at
that high degree of heat forfir several hourahours and
then permitted to become gradually quite coocool
itif less than an inch in thickthicknesshessbess a less time
in the oil is allowed by this process a very
great degree of toughness BOftsoftLess and

is13 imparted to the steelstem s

rRUSSIA sllsirevriedri lIRO it Is a popular notion
thatter process of manufacturing the tena-
ciousciousclous andand glossy russia sheet iruirn is a pro-
found secret and that the vigilance exercised
by the russian government russian
manufacturers haiehatehave hitherto successsuccessfully pre-
vented all foreigners from obtaining the slight-
est information on the subject thathe present
commissioner of patents in his last report
also alludes to the great unsolved problemslims in
science which t- ete industrial interests of the
country require explained

Zmrir wells in his recentdicent work principlescaples
and applications of chemistry states that
this current belief has intact
and that the method of prepreparingparing the iron in
questionquest ionisis perfectly wellweli kknownnow according
to the authority quoted russia sheet iron is
in the first instance a very pure article ren-
dered exceedingly tn h and flexible by refin-
ingin andind annealing libits bright glossy surface
is partially silicate and partialitypartia lllylily atan oxide of
iron and is produced by passing the hot sheet
moistened with a solution of woodnood asliesashes
through polished steel rollers schoolSchoolandand
home Jourjournalnilnii

A NEW MATERIAL FOR ROADnoad MAKING
the noise which I1is occasionedocca by
the rugged material of our english roads and
the frequencyfrea lencyleney of their being underunder irepairI1

gives especial value to a fact which we find in
theth eFrenchfrench papers Aanewnew 0 road
makingg has just been substituted for the ordin-
ary roadwayroad way on a part of thefhe place du Palais
royal A quantity of concrete about hivefive in-
ches in thicthicknessknes isis first spread out and on
that is applied ai layer of bitumen reduced to
powder and in a boiling state on this latter
which is19 also about five inches in thicknessthickhess a
a quantity pfaf river sand lais siftedgifted and then the
surfaceeiseiais ppressed down byby a heavy cast iron
roller weighing about two tons iiin a few
hours road thus made maybemay be passed
over by the heaviestbeavleatteat wagon without the slight-
est impression being left by the viwheelsbeels the
samegame system is now being applied to the rderue
st honore comprised between the palais roy-
al and the rae de chelleurichelieuR che lieu and in the latterletter
street as far as the end of the theatre franc
aisals london times

BLUEbluh onOR RED photographs M
has added aabotebotehote to hisbis aper litch we pub-
lished recently containingcontain ipg some important de-
tails relative to the morethare easy acqaca lisi tion of
blueblue or red photographic picturesres in which

of potash is used as the developing
agent after the of paper prep
with of potashh underaununderanderaderaia a
boiling solutionso luton Ppreviously saturated lillihwithill

of mercmercurydry is then poured upon it
and the picture is avowed to in this for
two or three minutes and then rinsed in pure
water 9 after whichbich a boilingboiling solution of gilad
roxaleerox of potash previouspreviously8 I1 saturated cold
is poured on it wbwhene I1 a fine b inetolour will be
devedevodevelopedloped with great rapidity the proof must
then be washed in pure water and it is fixed
to obtain fine pure red tonea paper prepared
with nitrate of uranium must be heated to a
temperature of about 1220 degrees before ex-
posure to wetoe light its action in this case be-
ing more prompt on the of potash
the photographic news

indraIA STEEL the steel made inin india hasi

long been noted for its surpassingsing excellence
it appears to be made from the magnetic ox-
ideappears

0of iroiliron the ore isis stamped to fragments
and the adherent quartz is separatedeparated by wash-
ingin and sifting the amsmsmeltingsmellingeltingeiting isja effected in
tthe0 in I1 primitive mannerminnei the furnace is built
of etaclay and not more boari fourforror or five feet
hahkiheph thetietle bellows are formedformea of two goatat
skiesPs withith A bamboo nolenozzle tipped wigwith a
clay tube at the lendend which is to bee nearest the
fire the fuel is charcoal the iron is heated
to a low red heat aridand is bbeateneaten for a longiongon time
with stone hammers on a stone anvil it isis
then converted into steel by being broken into
small pieces and put into small cruciblescruci bles with
a littlelittielitt ledrydry wood the cruciblescrucicroci bles are slipped aopPwithwilthclayhelayclay and are put into a furnacefurnaca where they
are entirelyentirely covered wilhwilb chaycharcoalcoal A blast
is then applied for two or three baurs the cru
bibles are removed allowed to cooltool broken
and the metal remoVimoki4

WHERE FINE SHAWLS COME FROM in
the camel is watched while the

fine hair on the under part of hiibri body is grogrow-
ing this ginefine hairhain la cut off asocarso carefullyeuy that
not a fabrefibre isloisiois lost it is put by untilt it thetherere is
enough to spin into a yarn unequalledunequal led for soft-
ness and then afisit is dyed all marinermanner of colors
and woven into strips eight inches uwideide of
shawlshai patterns such aaas with all our pains
and costcos withith all our schools of design andband

brudystudystudy of art wowie are not yet able to rival
thesethebeT eseebe strips are then aeseweded together BJesi cuncuni 1

nibinglynI1 1 that no euroeuropeanean can discover the
jointsoi t chev are then dakenak a fifteen hundred
mimileslestoto the lbordersborders of russia to btb

UP SAWDUST the ingenuity0 of
parisian cabinet makers in the faubourgFaubourgbourk st
antoineAntoineloine has found a use for common sawdust
which raises the vaa of that commodity far
above the worth of gohdond timber by a ap w
process combining the hydraulic press and the
application of intense heat these wooden par-
ticles are made to0 o reform themselves into a
solid mass capable of being into any
shape and presenting a brilliant surface a dpdu-
rabilityrabi lity and beauty of appearance notpot found in
ebony rosewood cr mahogany

the sun an engraver on wood stone
copper and steel

no science within the last few years babhas
made boso rapid progress as the science of pho-
tographyto and brilliant as have been its former
marvels they are Bursurpassedpassed by moreWore striking
successes achieved almost within a month
sunsan pictures un silver and paper have been
made almost as common as newspapers in
every household even the poorest portraits
which otherwise would have teenbeen beyond their
means and which a haldred years ago regalremalt
opulence could hardly secure this was a
great addition to the bahappiness of the worldinelnefor any art to contribcontriscontribute batbilt its devoteedevotees
still asked for more and more they succeeded
in obtaining I1 I1

pressed the most subtle mathematicmathe matimatl
cal analyses into the service of the- artartiartl to
make itits picturespictures more accurate in dradrawing

r and morer rapid in execution ai-n then
showed how the sun could be made to do the
work of the lithographer ilehe covers a litho
graphic stone wi

1

ch a solution otof bitumen inin
ether over thisthia he places any pilotphotographic
picture onor classglass pror paper or an engravengravinglog i

alis is subjected to thethie action of the iilightIF b t
the stone iaii then placed in a bath of ether
abethe portions orkoriu which the light has acted ve
ifieaigilg soluble anaand the other portions insoluble
thiethe stone is removed from the bath and a
delicate picpitpictureiture is found sketched orlorion it by the
I1insoluble portions of bitumen fram which
lithographs may be directly printed

oar columns have related trommaroln time to time
the various improveimprovementsment s of this bunsun
ing arfartar especially in its relation to astronomy
herewhereii improvements have been as remarkable
as in any other of its numerous branches
our advertising columns bakehakehave shown that pho-
tographyto waswati successfully applied not only toappliedlithography but also to woowood engravengravingI1

i
aljr andnd

that with the greatest success all these inn
presprea however are of little durability
and permanence compared with those on cop-
per

from the london news we learn that herr
has boughtsought to make the sun a copper-

plate engraverengravert and has succeeded ilehe finds
a new propertypro erty of matter as arrange as that
possessed by bitumen heile covers a glass caseI1

with a solution of gelatine mixed with a solu-
tion of bic of potash and other chemi-
cals and leaves it to dry in the dark onoil this
goplatelate he places his glascorglass or paper picture which
he wishes to engrave and exposes it to ththe
lighti A faint photographic picture appears
on tieliethe prepared gelatinous surfacesurf gicecice thistaia is
dipped in water the moisture raises the pic-
ture in relief it is dried and found to be
strong enough and deep enough to afford an
impression by pressure to a warm sheet of
gutta perpercha this gutta percha impression
has but to beb covered with black lead or bronze
powder antiantl placed inili a voltaic circuit to be
covered with copper by the process

itself a wonder of wonders the copper i

plate thus produced is in bellof but being
placed in the matrix in the galvanic bath it
produces as manyen I1 rayed copper plates as
the engraver may requirereguirt

fox tot the father of english photo-
graphy goes a step beyond this ilehe places
herrnerr solution of gelatine and

of potash directly on a plate of polished
steel the picture ia13 impressed on this film
as before ilehe discoversdiscovery that there is no ne-
cessity to peril its faintest lines by immersion
in the water bath oven tikelike faintfaist photograph
on the gelatinous almaim he sifts a thin layer of
powdered gum copal 0 even rosin the plate
is then heated over a spirit lamp to melt the
gum as in the common etching process aboasaA so-
lution of the peroxide of iron iniii acid
is poured over the plate which etches out its
surface wherever the light has acted OBon the
gelatine and thus lightlight leaves its delicate
fofootprintsbrints on imperishable steel

the engraver of0 the highest order who is
an artist as well as a manipulator may stillstilt
Pproducerodueeduce the best efforts of hisbis art but instead
off having for hishia audience only the favored
fewfew he may be admired by the million as well
the cartoons of the greatpreat mastersblasters which fill
choice niches anthoin the royal galleries and granad
cathedracathedralslg the statuary which the pilpilgrimsrims of
the world go eoso far to see the masterpiecesmasterster pieces
in plastic and pictorial art withgaallallali the win
ders of nature and science visible to the mi

or the astronomer may thusthug at no
distant day comecode to adorn the cottages of the
poor N Y post nov 18

CRIMCRIME IN NEW yorkyouk Burleiburielburleighgb the new
york corrcortcorrespondentesponde t of the boston journal
furnishes in a at6

ietter the following facts
and reflections

two things attract tbthathee notice of the observ-
ing the crimes of new york are classifiedadand a division be mademane among the
nations that compose newnev york and one can
almost tell the nation towbich a man belongs
by knowing the crime behie stands charged with

the assaults and batteries are mostly done by
the irish the theftsts receiving stolen goods
and fallen into the t
handsbands of the germans and jewsjewe the burglar-
ies are mostly committed by the english and
the frauds forgeries ac are taken in handband
bytheby the yankees asaaa a people the french
are freest from crime the other fact deserv-
ing of notice is8 ththatat the heavy importing bus-
iness is rapidly passing out of the hanoshands of
the americans into the handsbands of fforeignersoreigners
abdatad the heaviest importers are now otof that
stamp and the reason is that these men have
credit abroad and americans have not

the of living adopted in new york
the past tewhwfew years has nearly ruined the am-
erican credit abroad A foreigner comes
here he can live on 1000 a year5 ear and when
timeslimes go well with him he can live on
butasbutbat as soon as an american gets along at all
be musmustbavehave his housebouse and lot on fifth av-
enue at a cost of from to
bishis style of living must match and the end is
soon told andlyand oy a foolish and vain and in-
sane ostentation the american is quietly and
surely flinging away the great gift placed in
husbandshis handsbands and when oneore sees the luxury 1 l
the effeminacy the indolence the want ofof
physical culture among the children of those
called cur first fafamiliesmilis 1 l aridand then look at the
ileenkeen wit the sharp common sense the abysphys-
ical energy of the poor ragged 0orr neglected
childrencb ildrenlidren the sons of coal heavers braymendraymen
and the poor nonooneone can be tolongrig I1inn doubt fffromonaODA
whence arearp to come the rulers and leaders oftof
this country

thearthe hot winds of melbourne
ir

having mentioned in passing a hot wind
let me endeavor to convey some notion of whatwhat
a hot wind

I1
really is it la early morningai adand

as you look from your window in the suburbs
of sydney you see a thin white vapor rising
from the far off bush the sheep out there in
the distance are congregated beneath the trees
while the old cowsCOMB are standing knee deegin
those ajaye creekscree kapfof water that trickle from
the rocks above you havehive seen
allalt thisthia before and know too velllvell what it
means before breakfast time there wili
belybeilbellbe a hot wind incomesit comes the white earth
cracks as it passes over it as though it were
a globe of crystal struck by some invisible and
mighty handhind

the air is hot and birky as the breath from
an oven and you see trees wither the fruit
shrivel and drop from the vines as though the
last seal weresere opened and the breath of the
destroying angel hadbad gone forth the cicodes
seem to shrinkbrink11 their shrill note Is always
sotillost 1in hot weather and the birds drop
dead from the trees

the dogs in the street lej down andabd bide
their dry protruding tyl

I1 uesaes iplp thehe dust
higherhthiherL her and higher rises tthe mercury in ththe
aclassglassass until now at noon it stands at degyou stop up every keyholee and crevice in ybur
room to keepleep out the burning sirocco and en-
deavor perhaps to read jnin a minute stars
dance before your eyeses and your5 our temples
throb like pulses of ezotejothot iron you allow the
boohr to fall from your hands and strive to drop
to sleep until the cbaabachangeD arrives the south-
erly buster 1 aaas this stangechange is called gener-
ally cormeacornea early in the evening

A cloud of dust thetheyy callallali it in sydney aaa
thicker tthan any london fegfog

heralds its approach aandnd moves like a com-
pact wall across the country in a minute the
temperature will sink fifty or sixty degrees and
so keenly does the boddensodden change affaaffectact the
system that hot toddyloddy takes the place of the
eberrybuerry cobbler and your great coat I1isS buttoned
tightly around youyuu until a fire cancall be lighted

now if you look from your window in the
direction where you saw that white vapor as-
cending in the morning a spectacleca e terrible in
its magnificenceice will meet your eye for
miles around as far as the gaze can reach
bughbuth fires are bazing you beesee the trailtrait of
the flame extending into the interior until it
grows faint and thin along the hill tops aaas
though a wounded deer had moved beedingbreedinMe eding
upon the roadroal

nearer however the sight igIs graddgrand and aw-
ful

aw-
in and hints of the final apocalypse when
the stars shall fall like those charred branches
that drop with a crash and scatter a
clondcloud of glowing embers them no
matter where you live in adneysydney lookinglooking from
your window across the arborharbor into teete sur-
rounding bush youou can always see eightssigus like
this after a hot wind

the reflectionrf upon the water itself iais very
fine the emerald changes into ruby thiatuff
water into thelme white sails of boats be-
come of purple and their prows of beatenbeatta
gold everything seebeeseemsinsing bathed in an atmos-
phere of romance and if the impresaimpressionitin were
not lowered by the idea the sheets of daededaeda
in the distance might be taken for the crimcruzso
walls of gladdinsAladdins palace gleamingC through
the woods

sometimes these hot winds last for two or
three days and henthenben the effects areate something
lamentable scarcely a blade of vegetation is
left in the ground the serelere leaves fallfailfallail from the
trees as in a blast of autumn the same week
that 1I landed in sydney a hot wind lasted for
four days on the last of which no less than
thirty persons dropped dead in the streetsaf

I1 remember I1 had a little garden to my bous
and the white starred jessamine was in lphilni
flower in front of the lower windows before13

thethi wind was over Hg remained hutlut a
bunch of dry sticks kept I1toa the wall bybjy thetb
pieces of cloth with which they

southern lightsligha and shadows cr life in
by fraakfrank fowierfowler


