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until the heat insids ie redmc.d by means ar water. And whon
a hole bua to be broken ta let i the hose, the emailer it in
made the bettcr.-American~ Engineer.

WHÂT 18 STEEL?

Steel bas been defined as any kind af iran which, wheu
heated ta rednes and suddenly plunged iuta cold water,
becomes liard ; and every kind af maileahie or flexible itou
thet cen ho hardened by that pracees je steel. But *this
definition, eays «"An Occasianal Contributor" ini the, MecPêai-
cal News, ie flot applicable to the steel ai mild quiality naw
made for many mechanical uuee. One of thie requisit.s for this
inild eteel je th.st it wili not herden mter beiug hoated ta a
cherry red sud plunged into, wator. To inclu -do ail the kMnde
of steel now used in the agricultural snd nieshenical, the
botter definitian ai steel wili ho a malleabie iran combined
witb a porcontago of carbon. Chamicslly considerod, steel
occupies a balf way position bétwe.n wraught and cat iran;
wraught iran boing simply iran almast entirely free from car-
bon, white- steel thet je ta bh. teuipeud soctains ira. 1 ta, li
perett of cachon.

The rea3on why thie very eliglit change in the cheaniciai con-
structian shonld pradne sucli wanderful rosulte in tho pro-
perties ai iran and eteel, in as yet an uneolvod mystery. We
knaw that a bar of iran cauverted inta steel becomes mare
granuler or open, and wbile it loses ta eamo extent it.4 tougli.
noew, it gaine, insteed elasticity, groater etrength and clasenees
af fibre.

Blister steel in mnade by heating bars ai iran packed in char-
coaif in a furnace, for a period af irant ô ta 10 days. When
tho motel je withdrawn, the bars are found ta beofa a cryetal-
lino texture, and have a bietered euriace-bence the naine.
Ceet eteel was farmerty made ai blister steel broken ino frag-
moents, meitod in cruciblos and eaut into ingais; but the
modern practice in ta charge the cruciblea with pioces of good
Swedish or Americen bar iran, adding charcoal and black
axide ai manganeee. The bieat; ai the fumnace soon eale the
Hid ai the cruciblo, >ad the melting irou absorba carbon front
the fumee ai the charcoal, thus ehorteuing the tediaus procs
ai making 'lblister" bar. The et steel is rolled ornbammered
front the iugat ta any deeired bar, shoot or plate.

The chie! characteristic ai steel consists in ite capabitity of
being hardened and temperod, and when exposed ta heat it
takes ou ini succession the iollowiug colouri :

1. A feint yelaw, whicb indicates a proper tomuper for
lancets or emali cutters that require the finiest edge, with but
titUle etrengtb ai metat.

2. À pale yellaw, which itidicates the tomper for rttzore and
surgical instruments.

3. Full yellow for penknives, etc., with increaud touglinese.
4. Brawn, with purpie epote-that beiug for axes and

carpeutors' toals.
5. Bright blue, for swords and wstchapaings.
6. Full bite, for ine saws, daggers, etc.
7. Dark bine, for large sawB or instruments that rnay be

sharpened witb a file.
The above colours are based oit stee-l suitabte for the require-

mente. A piece of eteel suitable for razore, lancets. etc., wauld
flot take the. colour indicated f'or large eaws, as that quelity ai
steel je but littie ebove the "* blister" quality. The fluer eteel
ie, the tees heat it will tempor et, requiriung a iower tempor ai
colour. llecently thero have been soute valuable dliscavcories
in tompering, welding and rct-8oriuag.,steel, hoth tîomt burut or
a low grade.

COPYING INK WITHOUT PRESS, BLACK.

Nitrosine, C. P. fine....................... 10 aunces
Glucose " A .... ........................
mot water ...........................
Glycorino ............................... Il

Disealve the nigrosino by trituration in the bot wator and
thon adId theoather ingrodients and etrain through a pieco of
eilk. If too tbick when cold, dilute ta the proper coneistonce
with water.-E,.

HOW TO DRILL GLASS.

Glass can ho drilled with e common drill, but the safeet
methad in ta use a common braach drill. No spear pointed
drill eu ho tempered, berd enougli not ta break. The. broacli
oau b. oitber used s a drill with a baw or by the baud. It
should ho eelectod af ench. a haro that it will make a hale ai
the required size, et about ane inch from the end. It shnuld
ho brakeni off elierp with a pair of pliere, et about an inch and
a balf, and wlien the. sharp edgos are hluuted hy drilling, a
freeli end eliould be made by breakiug off an eightlh ai an inch,
and eo on, ;intil tii. hale je bored. It je alwaye Idesirable ta
drill fromn bath sides, as it preveuts the glass iront breaking.
Drill lightly and lubricate with spirite ai turpentine and oil
ai lavender. Hales may b. driiled through plate -glass with a
fLât ouded copper drill and coarse emery and water. Tbe end
ai the drilt will gradually wear round, wbeu it muet ho re-flat-
toned, or it wili not hold tho eniery. The heet measan of drU.-
ling hales in gises je by nsing a eplinter af a diemond.
A brase drill in made ta fit the drill stock, eawn dawn a litti.
way with a natched knifo ta allow the. eplinter ta fit tight,
and the 8plinter fixed in the eplit wire with bot shelîso or seal.
ing wsx. The drill is ta be used quit. dry and witb care. If
tho hale ta ho drilled is wauted larger than the taal, drill a
number ai emaîl hales close together ta for.n a circle as large
as the hale required ; thon join the hales with a amati file.-

ARTIFICIAL IVORY.

AttEmpta have heen made ta produce a good artificial sub-
stituto for ivary. Hitherto none have been succesful. À
patent has recontly beon taken out floc a procese hased upon
the enmployaient of those materials, ai which naturel ivory in
coniposed, consisting, as it does, ai tribasic phosphate ai lime,
calcium carbonate, niagnesa, alumine, gelatine, sud albumen.
B3Y this process, quicktime is first treated with sufficient water
ta couvert it into the hydrate, but hofore it han becomo cample.
tely bydrated, or "'staked," an aqueous solution ai plioephoric
acid je poured auto it; and wbile stirring the mixture the
calcium carbonate, magnesie, sud alumina, are incarporatod. in
emall quantities at a tinte, and laetty the gelatine sud aibu-
me', dissoived in wator are added. The point toai au t in ta
obtain a compost sufficieutly -plastie sud as iutimatoly mixed
as possible. It in thon set ac4ide ta allow the phosphori ascid
ta complet. its action upon the cheIk. The iotlowing day the
mixture, wbile still plastic, iq pressed inta the desired for.i in
moulds, snd dried in a current ai air et a temperatureof about
150 deg. C. To caîî.plete tbe preparatian ai the artificiel pro.
duct by this procees, it je kept for three or four weeks, duriug
which tinte it becomes perfectly bard. Ths following are0 the
proportions for the mixture, whicb eu b. colored by the addi-
tion ai suitable substance : Qaïcklinte. lop pas ; water, 800
parts ; phosphorie mcid solution-1-05 &p. gr-, 75 parts; cal-
cit citrb,)iite, 16 parti ; utagnesio, i ta 2 parte; alaiuitn
preipit.4ed, ý pute; pelatine, 15 parts.-Ra.
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