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ings, and thus git'cs a much surer and clearer idea of its eonditio
than any number of tectionai maps possibly can do.

The biast furnaces of Sweden-as wveii as in t*.re Lancashire pro
cess of makinp wrouight iran-are ail using citîxcoal as fuel. and 1
most of the other metailurgicai operations, sncb as the roasting of th~
ores, in tce hicating and open lrearth furnaces. etc., the generator gase
front wood. forest and mili refuse are used goea great e.xtent. Tire coa
niines of Sweden. namely. wirich occur only in the extr*znte sougli part
in Skane, and front %vhicli in 1896 neariy 250.Coo net tons of coai %%-Cr
raised, are flot of sufficient punity for the lion lndustr>'. but r masîli
uscd in the manufacture of firebricirs, as gaod lire cia>' is nssuziatec
wvith the coal beds. Hence it is that sawdust and slabs from tht
mills, branches and stumps framn the forest-in fact anythina of

cmut.l aueiscrflysvdadueintegspouewhere it is made into pure gaseous fuel. free fram suiphur. and thoe
most adlmirably suited for the iron and steel processes. liesides th
abundance t,! wvatrfalls furnibhes power for this as wveii as fr051 other
industries. thus Ieaving for the smnelting processes. thre lumber and
puip industries, aimost the exclusive use of the raw materiais of the
forest. And as of oid the Swedish ironmasters aise hrave becîr large
forest owners. theinterests of both these industries have been identicai,
and thre fuiture anrd continueus prosperit>' cf both have been looced
forward ta by planting. as %vell as cutting. and b>' a systematic wvorkitrf
of and most scrupulous saving of thre forest praducts.

0f ail thre iron and steel exhibits at the Stockholm Exposition it
can be said that this cxceiied int exceptienal>' good products. and
showeCd an. unusuai taste and systemn in arrangement. Canspicuous was
also the diversity of products from the samne %vorics, showing how fev
of themn reali>' confine themseives stricti>' te an>' ane particular brancir.
anrd how many cont'ert their awn raw material-pig iran billets or
iots- cither into a haif.finished produci or inte even thre srnaiiest

articles of traee, many aise gaing mbt the manufacture of lumber.
puip and papier, etc. The reasen af tis is evidently ta avoid being
dependent on the price fluctuation af the raw maîcriai. anrd te enable
them bo thraov thre bulk of their %vorlcing fo -:e on tirai brancir, ameng
the different aires pursued, wvhich at the lime promises thre largestI profit.

Owving ta the great demaird for Swedislr bicycle tubes during thre
last few years quite a newv impartant industry has of ]ate sprung up-
namciy. the manufacture cf tubes cf ail dimensions. Another healthy
Irranch a! thre iran indu.stry is evidentiy thre open hearth-especially
the basic-prccess. which is grawing in greal favor. and fromn %Vhicb
large castings, as well as smali samiples %vere shevai at most of tire
exhibits tirat testify te thc great excellence a! the materiai.

.tIn 1896 there %were 140 blast furnaces in aperatian, praducing
544.858 net tons of pig iran. as campared with 5o2.625 tans in 189e-
thus siroing but a sligirt increase, whiich again is principally due to
the limitation o! thre blast fUrnaCe fuel (tire charcaal). The average
output per furnace asid wariring day %vas 14.3 net tans in x896, and
13 3 in 189e. anrd the largest furnaces (at Damnarfuet) having pro-
duced an average cf 28.<9 net tans. %viie. a! course, soe cf the snralier
furnaces maire cansiderahly belaw thre average. Tire tendcncy af thre
S wedisir iran industry ix indicated from tire following table. %vhich
givex the praportians of the different kitrds a! pig irans nranufactrrxed
in r8gaand 1895:
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For tire furtirer manulacture cf the pig iron into îvraugirt iran anrd
steel there wvere. in z893. 137 difl'erctit warlrs. and tire number af
furnaces and tire quantit>' o! cacir ciass; cf iron producer! %veto as fol
lows tes

3o6 Lancashrire forges. praducing ..............
35 Pranch.Camte forges. preducing
33 Walioon forges. productng .
16 scrap forges. producing ..............

Ptiddiing furnaces ai ani>' 4 wvorks, preduczog:..

3o B3essemer canvcrlens. Prcducing1R.............
(0f wrhich 19.672 tons arc basic steel )

13 open ireartlr furnaces. producing ...........
(01 %vhic1r 22,060 tonrs are brasic steel.)

5 crîxcibie steel lurnaces, producing ...........

190,517

15.484

1 -C,75
- 207.976
107.247

109.383

659

6 blister steel furnaces. prcducing....................... 720

Total net tons..................................4125,98.5
TIr order te, Sive an idea cf tire difféent kmnds af manufacture. and

thc grovnth during tire lasi fcw years thre follo%%ing table is o! inlerest

o

lrnetrteton t

.=0931 grois tan. .

Blooms. billets, etc. fer
expert............. 8,eS3

Ircn and steel bars ... 146,;86
Othershaped iran and steel

net hereafterspecified... 8,324
Haap iran, herse nais -. 78.092
Vire. in couls......... 25.764

Heav'y p!ates .... ... ... îe.85e
Rails ................. 3.644
Fiî,h plates aiii rail plates 384
Wheel tires........... 1.391
Axies................ 1975
.Ancirors and ether heavy

*EJ -E

0.1 99 9 9.488 0.14 9986
67-8 32.2 168,270 61.32 3b-68

920e

993
10o.0
54.7

100.0
65.1

12.171

78.168
26.038
12.028

2.884
387
g00

1.897

1.29
.55.63
32.38

4031

17.34

9871
44.37
6762
9949

100.00
59 69-

100.00
82.66

fergings ............. 1-009 59.2 40.8 695 28.63 71.37

286.302 55.3 44.7 312 92r) 49 86 50.14
Fram tbis wve sec that the percentage (,! Bessemer and Siemens.

'Martin metal in tire manufacture cf domesîic maîcrisit %vas beiew tirat
of Lancashire and puddled iran untit a couple of years age. %vSen it
exceeded ic; and thc increase ini this direction is steadil>' growiuà..
Anaiher table. shewving tire relation b.-tween hammered and roiled
billets and bars and the increasing preference for thre rclied product.
may alse be cf interest:

Hsumrd. Retbrd.
Year. Tons. lcr cent. Tons. Per cent.

1892 .......... ....... 46.693 34-1 çcO,3OG 65.9
18-93................ 43-072 31.8 92-479 68.2
1894 .............. .. 39738 29.5 94.896 70.5
189.5................ 37,381 24.2 117.229 75.8
Arnong the severai iran exhibits, thaseof the Sandiken. Domnar-

fuel. Befors and Tinspong were thre most canspicueus. and tire
mentianing of a few cf their articles lI anly go te demenstrate thre
opinion aiready advanced in regard te thre excellent qualities af thre
Svedish iron and steel. as %vell as the superior skiii dispîayed in thre
manipulation.

As sanipies Of speciai sicili in cald rolliirg long iran bands ' thre
Sandviicen Steel Company exiribited an iran band eigirî incires wide
ànd 2.293 feet long, %Veigitng 1.z55 peuirds. whiicir decorated the wvalls
and tire ceiiing of their pavilion. anrd as a contrast te tis --heavy
wvcightl' ve xreticed a "ligit %veight"~ champion af 4,205 fecet in
length. and »J inches in width. but onlY 43 pounids un weight. Tire
thickness cf tis cannaI be rneasured in tire ordinary manner, as it ix
ani>' about e.oeîî inch; but a still thmnner one. measuring o.ooo8
inch %vas aIse ameng these unique exiribits. Anotirer ~record
brez.icer" was a banrd saw 12 inches %vide and 2z4 feet long, band-
somel>' polished and hardened. and " ready for v.ek; * se was aIse
a hot ralird banrd 29o feet long. 8 incires wvide and 5 32 inich thick.
wcigbing 1.241 paunds and made in anc heat. Tis ix belicved tur bc
aI tire same lime. lire hecaviesi anrd longesi band ever produced in a
similar manner in any part ai tire warld. Beiow tris ccii was placer!
a billet cf tic size fromn whirlh tis banrd was former!, measuring ri
feet b>' 7U< b> 4X inches. wirici abject lesson maires anc realize %,vnu
whiat skll anrd dcxteriby tis great change a! dimensions must have

been accompiished-as the resuit cf amly anc heat.
Damnarfuet Iran %Vorks-tbe largest izicr, and steel %varks in

Sweden, and thre langest in the %vorld baser! on cirarceai as fuel--dis.
player! sorte ieavy chilir castinrgs, c.g., tweO 26-incir rails, about Il
fectiun Icngth. and %weigiring 16.975 pounds cacir:. aira open heartir
castings, amorrg wirich twe 31iinch rolVs cf 17.195 peuirds weight. anrd
a piston cf over six feet in diameter and 3.5S pounds in wveiglrr- se,
aIS3 a multitude cf samplestwhicir bail been subjecteil ta thre mest try.
ing inechanical tests. under heavy drap bammer or by strang torsion anrd
bending. ta prove the excellent quality af tic maaterial. as noire shoived
any sign a! a break ar flaw. Tire superiority af the Domnarfuet 1co1
steel, wa PTaved by shoxing thc %venrk donc by sonme of îlrem (duly
atteste!): -one af the turning tools ba! cui and turner! Off 2.336pounr!s
cf open irearth steel siravings, 566 pouirds cf cast.iron torrrings anrd 5e
pouirds o! shavings front a chilled cast-iron rol; uîhile a 2.incir spiral
drill had boned hales cf togetber about 14 f=e depth. mating 130
paon ds cf chips. Amang car .whrJes exiribiter! by the Sancîviken Iran
Ca., anc pair bar! served during 21 yeats. aur! iraveler! 43.z96 miles,
and a pair cf locomotive tires wvhich bar! been ruzining 236.817 miles in
ten years: aIse a car axie tiraI. after having ruri -11.8.45 mailes, %vas
tester! and! hart lbe beni 3p)X limtes at ii angle ci about Io loches
front thc neutral axis before it braire.

At Borers anr! Tinspong guns, armer plates anrd projectiles are
muade, or vnhicb the latter especialiy are renovned ai homeand abroa!.


