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Ille polislier's and carver's arts Io usc thein for sucli a purpose.
(6) The abjects made slîould bc sucli as ta rcquire as littlc

nu.ý j as possible. Soute models rcquire inuclî wood, but if the
saiRii dcercises cati bc furnishced by smnaller objects eqîîally useful,
thco tîtese slîould bc prcferrcd. The value of the object must
be ,n the cltildI's*%ork, and ilot iii thc amouint o! nîatcrial uised.
Tjiti rccotnmendatioîi lias a furtlîcr value, itîasînuch as it teaches
Ille child to use stuall mnuts in clTccting ends. Clîildrcîi should
Ic traincd ta bc econamical by taking care of titose picces of
Nvondi for sinaller objccts which they have spoiled iu înaking
larger Olies.

(7) The clîaldrcn slîould bc taîîght, ta wvork in Iiirdes~ and
!ýurLtr kinds of wood-but uiat iii tlîc lardest or the softcst
(,R, Turncry and cirvitîg should bc îîscd very littie. <9) Objects
clîiscn should bc such as wvill develop the sense cf formi
(lu) Ail tlîc exerciscs (çmbr.tced by the particular kind af Sloyd
in question) which the clîild is capable of rnaking, should be

p)rvpcrly graduated and included iii the series in dur proportions.
(i) Tlie series should proceed front theceasier to tîte more

iitfcult, and fronti the simpler to the more complex; wvhich
celîressions, as wc have scen, are îlot, idcntical in nieanir.g.
(2) A refrcshing varicty must be affordcd. (3) In tlîe carlY Part
of tîte series, tlîe inodels slîouild bc capable of being quickly
anid easçily niade, and should bc s0 pragressively arranged tOint,
later on, the objects arrivcd nt slîould rcquire more time and
,klll, and yet bc capable af bcing donc witlîout help. Childrcn
e.\pect ta have results as quickly as possible. Th-y have not
.çufricient patience and foresight ta derive any benefit or satis-
iaction front resuilts which arc expectcd to crown thecir labors
in a few days or montlis. For tliis reason the abjects furtiier on
in the series should take more time, in order to cultivate patience
and foresiglit. (4) In the production of the carly inodels, fcîv
tools should bc required, but as tlîe series progress, neîv tools
and manipulations shoîîld be introduced. (5) Tlîat every
iniodel sliould be sa placed in the series, tliat tlîc ncessary
qualifications ior doing it exactly are fotund in tlie child, whlo
thîcfore does flot necd tîte lielp af tlîc teacher. It should not
relativcly bc more difmcult, for a clîild ta do one niadcl than
aitotlier. A inodel may be more complex, but tijis does flot
înuply an increase af difficulty; for the clîild-wlien it rcaclîes
ii-hias acquircd greater skill. A persan wlîo lias tuscd ane tool
wvill tise a second better, although it bc of anotîter kiimd; lie wvil
tise a centre bit better for lîaving previouisly %vorkcd wviîl a tcnife
to) The models iiiîîst bc so arranked tlîat tîte pupils cati always
tîîake not only a scrviceablc, but an exact copy. The degrcc of
c.\actness is a vcry important fcature. Tt is easy ta niake a table
if cxactness be flot rcquircd. (7) Tlîat tîte knife--as the funda-
tîtental tool-be used ireqîtetîtly cspecially at the beginning By
the fundametîtal tool, wvc undcrstand tlîat tool with whiclî the
child is rnost acquainied and can rnost casily use, hience ive
begin witlî it; sccondly, that tool wvliclî cultivates the grcatest
amnounit of nmatinal dexterity; and thirdly, tlie tool wvlich iniiater
lire will be most useful ta the clîild, and most ready ta lîand.
Tliese advantagcs tlîc Sloyd knife possesses. \Ve must flot be
untderstood ta inîply tîtat tîxis tool is tîte one înast uscd îlîroîtgl-
ot thei series of models. (8) Tîtat gcnerally in tlie carly niodels
ilie softcst woad slîotld not bc uiscd. Tt is more difficult ta use
a knife an a very sort wood titan on a wvood îlot 50 soft; s0 tîtat
i: is advisable ta avoid using the softest ki,îds of pine and fir.
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MRON AND STEEL.

The fallowvitg is froni Foîvler's INchlanical Engincer's
Pockct B3ook for îgoo, wvhicli contains saine five hundred pages
of v'ahiable information:

i. Pig Iron.-Impure iran containing aver 1.5 per cent. of
carbon, and large quantities of otîter imiptrities always made iii
tie blast furnace. Used for castings, and as the raw material for
tlte production of manleable iran and. steel.

2. ?1ýl.alleatble or WVrouglit Iron.-Ncarly pure iran. Has
:îot been fused since tlîe rcimoval af tlîe foreign constituents,
batuit as bcen prepared hy tire ivldjig togct ber of small masses
<4 spongy iran. Tt always cantains particles af slag and axide,
t'îe elongation af whlicli during rolling produces the fibre.
Commercial mialleable iran is always mîade by pîîd<ling.

3. Stccl.-Tlîis inclîtdes aIl varieties ai iran contaiîinr- less
tîtat 1.5 af carboti except tîtalleable iran. It înay have beetu
fîîsed as in crucible cast steel anîd nîild steel, or it niay hiave
beeri preparcd in tlîe solid condition, as iii blister steel a:îd
ptîddled steel; tce latter is rarely if ever mjade nowv. Wlîen tîte
steel contains lcss îlîaî .5 lier cent. of carboti it is called nîild
steel, wvIignt more, liard steel. liard steels liarden Mien tltey aýc
lieatcd ta redîîess aîîd qutctclied' in wvater.

111G I RON-CONSTITUENTS AND I ?.tiURITI Es.
Pîg iran ib very imîpture, containing carbon, silicoiî, plias-

pîxor, sulplitir and sinaller qttantities ai otlîci inîpurities. Tlie
carbon and stîteon nîay be considered. as bezng cssential con-
s tîtients. It ts always sined in tlîc blast furnace. The trai
arc. winchi caîutaîns oxide of iran aîîd sîlica, and otîîer earthy
itiptities. is cliarged into tîte furtiacc wvîtl coke and limé-
stone, and air beîîîg blown in tlîc cake burns, aîîd a v'ery lîîgl
teniperatuire ii. pioduccd. The îraîî is rcdîiced, aîîd, cambining
witlî carbon and~ oîlîcr substances prescrit, taris ptg iran. As
varbaus redtîciblc constittucnts are always prescrnt ii tlîc mater-
sais, thc iran always contains impurities. Carboti is the essen-
tial constitutent in pig irosi, tîte smiallest quantity whvlîi will
entitie tîte iron ta bc callcd pig iran is 1.5 per cent., and the
Iargest ainotînt .the irazi can take up-cxccpt in presenice ai
large quantities ai certainî fareîgn clemients-ls 41/21 per cent.
The carbon is present in twvo fornis, (z) in a state of clictiical
cambiniation, (2) as intermixcd flakes ai graphite. The
graphite lias vcry littlcecffcct on the iran, except tlîat it breaks
tlîc coîîtinuity, and tlîus wcakens tîte metal. The combined
carbon is ane of tlîe inost important constituents. Its influence
is ta liarden tîxe metal, and, witlîin limnits ta increase its teg;siîe
strengtlî. It inay vary il- anint fram about .o8 in a sait No. i
iron ta iî2 or more in a wvhite iron. Tîte graphite is the carbon
wliicli is nat combined. Silicon.-This constiti -.nt is aIlvays
prescrit in pig iran. Its action rcscîîl-1' that ai. carban in
many wvays, and tliere scenîs ta bc no 1. a ta tîte amaunt that
cani bc taken up. Silican hias witlîin limits a gaod effcct an tîxe
iran, but wvhen iii large qLantities niakes it liard atid brittle.
Turner giv'es tlîc amaunt af silicon vhîicli is bcst as bcing:

For mîaximiunm Iardness, under..................... .8
For maximîumî cruslîing streîîgth, abîout.............. .8
For maximum niodulus af elasticity, about ........... 1.0
For mnaximunm dcnsity in mast, abatu................ i.a
For nmaximum tensile strcngflh, about ................ 8C
For nîaximni softncss aqd woûrking qualities. abut.. 2.5
For lowest combined carbbn, unZcr ................

Silicont lias twvo actiotns, (i>) a direct Iîardenîng action sînîîlar
ta tîtat oi carbon, oîîly nîuich less energetic, and (2) a tendcncy
ta tlirow the carbon out of tlle combincd, and muao tlîe graphite
condition, the second action bcing usuaîly thc nmore important.
Tliuis wvhen an iran cantains, say 2.5 per cent, ai silîcon, thîs
will liarden tlîe iran ta sonte extent, but it throws tlîc carbon
alinost cntircîy itîto the grapîitic condition, and tlîus prevents
the mîtch greater liardcniîîg influence wliil the carbon wourd
have if conibiîîed. Grey pîg iranit ti sually high in silicon,
wliilst wvliic is lau'. The ainint of silicon depends Iargely an
the temperature nt which tlîe iran is *nade, the hîigher the tem-
peratître tlîc mare silicon is reduccd, sa that modern hot blast
irons arc iluger iii silicon tian thase mide years aga, wvhen the
atir wvar sent in at a lower temfperature. Sulplhîir is rarely
present except iii sinahl quîanuitics. Tt lias a powcrftil harden-
ing cffect, tendiîîg ta thirow its carbon inta the coînbincd con-
dition. It thus cauinteracts the action ai the silicon, andti Ui
hawer the silicon tlîc more injuirionis is a small percentage ai
sulphur. Pliosphorus is always Present, the quantity varying~
front a mere trace tip ta tlîree or four per cent. Phaspliarus
increases tlie fluidity of tic mctal, makes it run wvell, and se
slowly; iii large quantities it makes the iron hiard*anti brittle.
Mailga.tiîse.--Tlis element is almost iniariably prescint. Likec
silicon it lias a dirce liard * ning action, anid an indirect softciiing
action, tîte latter being due to a strong tendzincy ta climinate
sîtîphur. Altiîiiuîîii tends.ta thiro\ ils carbon ita tlîe graphitie
iorm mare energeîically than silicon. ht also inîproves the
solindncsçs of tastings. Hema)tîte or Besscmcr Pig.-l'h. irom
is mande framt hematite or other pure ares. Tt must nat en::-
tain mare thian .%botut .05 per- cent, ai phospliorus, and oi1 per
cent, ai sulphur, andi is usually lîlgît iii silicon. Tt is useti for


