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NOTES by T. C. JUST, (formel'llI TJOcal Diroctor B,·iti.h and Tasmanian 
Charcoal Iron Company, Limit.d), on IItt Ir071 0"0 Deposit. qf the 
River TamaJ' Di8frirt, Tonnallio, «lid on th~ Manufactu~ qf P;g 
Iron therefrom.-

TOB depoeits of Iron ore to which this paper reJates are those on the western 
side of the River Tamar, forming a series of ri~ee nnderlying to the eastward 
th. IiDe of hills known as tb. U A.boetoo Hauge,' which fonn. tho wat .... hed of 
the couDtry betweeD the River Tamar and Port Sorell. Th. priDcipal iroD­
bearin~ country is situated upon two arm. of the Tamar known as West Arm 
aDd MIddle Arm, aDd within 6ve mil .. of George Town Lighthou •• , at tho 
mouth of that rivel. Thi. district .... once generally known as IIfracombe, 
but the name now properly applie8 to tho townlhip on the " .. tern shore of 
Middl. Arm. 

Very early in the hiltory of the Colony attention was directed to th ... 
iron depooits, and Lieut.-Go •• rnor Collins forwarded a quantitv of tho ore to 
England, but what became of it is Dot kDO"D. Mr. Surv.yor-GeDeral Evanl, 
writing in reference to it (1822) "YI :_U Within a fe ... mil .. of Launceston 
there is a moot .urpriling abund.nce of irou. Literally speaking, there are 
entire mountains of this ore, which is 80 remarkably rich that it haa been 
fonDd to yield 70 per CODt. of I'oro metsl. Th ... min .. ha .. Dot yet beeD 
worked; the population, indee<l, of the settlement will not allow thi,,; but 
there caDDot be 8DY doubt of their beeominlf, at no very ",mote period a lOuree 
of conoiderable wealth to its inhabitanta.' In a "'port of CommioeioDer 
Bigge, who wal appoiDted many y .... ago to enquire into the .tate of agri­
cufture and trade in New South Wales, occurs the following sentence :_u"No 
attempt ha. yet beeu mode to CODT.rt into metal tbe iroD ore that bas been 
found in New South Wal .. aDd Van Diemen'. Land. At the dialBDoe of 
eight mil .. from Port Dalrymple, in Von Diemen'l Land, conoiderabl. 
quantiti .. of iron ore have been dioeoverod upon the IUr&ee, which, upon 
an.lysis iD this country (England), have been il>und to coDoiat of pore pr<>­
toside of iroD, limilar to the black iron ore of Sweden, and filruilbing a ... ry 
pnre and malleable metal." r 

In 1872 th. lote Mr. Jam .. Scott and myself took up, under tbe 
Mineral Regnlationl, 400 acros of this iron.bearing land, and tormed the 
British and Tumanian Charcoal Iron Company, whicb upended over 
£80,000 in the end ........ r to eotab1ilh a 1uge I1'On &ctory, with what _ult 
will be preoendy esplained. Befo", engaging in lucb upa"'; •• opentiona 
.. ery care .... taketi to U08rtain the tru. quaIilJ of the ore, u the IbIIowing 
record of .ual,. ... will .bow :-" Mr. O. Poor<!, Gov.rnment Chemiat and 
AlBayer of Melbourne. described ..... pl .. of ...... etic iron 0", .... t to bim 
nom Andenon'. Creek to contain 70 par cant. or metallic iron, and said that 
if the ON esisted in any qaanlity. and under CizcDlDotanosl otberwile favour­
able for economic _tlDent, illlligh percenl8p of iron and ill freedom Iiom 
aU obnosiou. CODltit1Ienll will render it of pt value for iron .nd_1 
manufacture. 

In 1872 Mr. Sydney Gibbons, P.C.S., the w.U·kno .... n analysiat of 
MelbH ...... t~ liz oa.pJeo of blown b...aite ore ".......led nom tbie 

... at. .,. 88-80, nltte, for further plrtiew.r. ~ tile II'OD. DepoUa of 
T'=u'·-BD. 
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locality, which ranged for metaUic iron as follow::; :--49'00 eel' cent. i 58'3 per 
cent. ; 59 per cent.; 68 per cent.; 52 per cent.: and 69 per cent. ~fr. 
GibbollB declared all to he remarkablv fine .amples of their kind, free from all 
features of an objectionable character; such as pbOil;phorus, &c." 

Analyses ma4e in England were even more "atisfactory. A I:!-ampie 
tested at Lays Chemical W~orks, near Stourbri dge, in. 1872, yielded 50'9 I,er 
cent. metallic iron. A sample tested about the "arne hOle hJ l\Iessn:. Johnson 
and Son., a.saye1"S to the Bank of Enuland, H.M. Mint, &c .• yielded 59'50 
per cent. Mr,' James W. :a.fontgome~y, F.e.S., of the Chemical 'Vol'k8, 
Whiteh8 ven, tested a sample "of magnetic oxide of iroll of excellent quality," 
and found it to yield 71'80 per cent. metallic iron. A further snmple of OI'C 

vieldod 63-79 per cent., and another sample 63'24 per cent. metallic 1ron. 
·Dr. Jolm Black, Ph. D., tested a sample of iron fronl Anderson's Creek in 
1873, which, he estimated, would yield of pig iron 64'42 pel' cent., 01' of 
metallic iron 59'47 pel' cent., 01' in quantity 3S fpllows :-Pig iron, 12 cwL 

99 lbs. per ton of ore, or, in other words, 31 ('wi:;. t5~ Ibs. of ore would bo 
required to make a ton of' pigs. 

?tIl'. R. Carter 1\loifatt, Ph. C., tested two ::;aruples of are, one of' which 
yielded 61'74 p~r cent., and the other 70'72 per cent. of metallic iron. Other 
samples were tested with equally favourable result :"! by Dr. \Vallnce, of 

~ Glasgow, and other analysts. 
~ It is remarkable that in but one of the analyses wa&- the mineral chromium 
~ mentioned, and then only" a trace;" while in an analysis made hy 1\11'. 
... Alfred H. Allen; F.C.S., the Public Analyst for )forth Derbyshire alld C Sheffield (26th January, 1877), . bowed chromium. 1I0ne; sulphur, 0'73 

per cent. 
~ It should be noted here that soon after the British TalSmanian Charcoal 

Iron Company was started, Messrs. Evans, Douglas and others formed the 
~Hematitc I1'on Company, to smelt iron ores on land about five miles ui~tllnt. 
~ They erected n small furnace and produced some excellent pig iron, but not 011 

'" a scale to he profitable. An analysis of tbeir ores made by Mr. Woodgate 
~ in 1880 i. given by Mr. Johnston in tbe Official Record. Out of Jou)" 
" samples two show only traces of chromium, while two others exhibit 3 pel' 

cent. and 3-4 per cent.; yet the analyses of iron U reduced from the I1fra­
combe Ores" show chromium to the extent of 5'1 and 4'6 per cent. respec­
tively, according to the same authority. I think there has. been 501110 

confusion about the samples treated, and that the pig iron was most probably 
from the Brit;dh and Tasmaninn Company's work. As a matter of fact, the 
Hematite Company were taking their ore from an open cutting near the 
surface. The experience gained at Andcl'8OO'" Creek ahowed that the chro­
mium did not present itself until the mine had been considcraLly opened out. 
I fear, however, that the ore. of the whule We!t Tamar lJiltrict are mOre or 
leas impregnated with chromic oxide, which renders the pig iron hard 01' 

brittle, and.unmarketable, excepting for Tery special purpose. ~cvertheless, 
some good Iron was made.-

Towards tbe close of 1875 the Hematite Iron Compan~ "hipped to 
England 200 tODS of their pig- iron, which rea.Ji.t.ed the very high price of 
£6 7s. 6d. per ton, ordinal'Y 'Scotch pig being then quoted at £3 6.~. per ton 
cash at the works. The iron was reported of" good quality," but the pigs 
very roughly cast. The analysis of this iron W88 8S follo •• :-

• The AndCl'80n Creek deposiu, containing chromium, fOmll only. TU'} .man portion of 
the Iron Deposite of Ta.emania, and there is no evidence of tbe 'P"""e of cbromiwu in 
other exton.iva depo8ito!l, such 8.!J at Heem.kirk, Mount Dooald.looo., PeulUiD and other 
notaol, localiti".-BD. • 
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rl'on •••.....................••••••... 
Combined Carbon .............. . 
Graphite ...........•............. '" 
Silicon ....................•......... 
Sulphur ......................... .. 
Phosphorus ....................... . 
Manganese ........•............... 
JI088 .•.•••....••.••••.•.••.•.••••.• ,. 

94'40 
0'96 
3'08 
0'89 
0'22 
0'09 
0'24 
0'12 

100'00 

4/JS 

The magnitude of tho Iron ore deposits at the Iron HilI~, Andel'sonl~ 
Crook, (.included in t he British and Tasmanian Charcoal Iron Company'~ 
lease) was \vell tested during 1873, 'Yhen three bores were put down on 
)iouut Vulcan, 218 feet above the C"eek, and 269. feet above .ea level, to 
'Iepths of 87 feet 6 in., 70 feet, and 49 feet 6 inches respectivel),. The result. 
trom Ihe snrface wero os follows ;-

No, 1 Bore :-19 feet 6 indle.': ironstone; 1D feet clay with iron 
pebbles; 10 feet 6 inches conglomerate oxide nnd magnetic iron; 1 foot 
a inche~ pure magnetite; 6 feet 9 inches green and blue clay; I foot 
6 inches pure magnetite; 29 feet decomposed greenstone; then hard rock, 
believed to be i.ronstone. Augers broke, and hore was not continued. 

No.2 Bore :-19 feet ironstone; 5 feet 6 inches saud with iron pebbles; 
S feet 6 inches magnetic iron; 24 feet G inche~ decomposed greenstone; 
]2 feet 6 inches serpentine. 'Vater prevented further boring. 

No.3 .Bore :-24 feet ironstone; G feet 6 inches clay and iron pebbles; 
3 feet 6 inches ironstono; 4 feet black l'Iallll anrl iron j 2 feet 6 inches iron­
stone; 2 feet 80ft ironstone; 7 teet brown hematite; in !:lame when bore was 
Ili~continned. 

Borin~ was afterwards continued to a depth of 179 feet, showing the 
same description of conntry, beds of I!Icrpentine rock alternating with seams 
11'On ore, ~Iucb of the serpentine carried veins of .Asbestos. 1 have not the 
41etails of this bore, but it showed very-luge bed~ of serpentine. Atier tho 
fir"t iron ore was struck below tho sllrface, 58 feet of serpentine; then a 
5 tt (j in. seam of iron ore; then 52 n. 6 in. of sCI'pcntine; and a G h. 5 in. 
l'eam of magnetic iron are, Below thi,o;, serpentino and asbestos were n~iu 
encountered. The bore was discontinued. havillg' proved all that wa~ reqmref1 
for the purposes of the company. Speaking of the one hill, ~Iount Yulcan, 
Mr. Robert Scott, the Manager, reported-II By fUl'ther explorations and 
borings I found thaI the quantity of hematite arc might safely he c~tirnntet1 
at one million tons, 01' sufficient to produce 20,000 tons of cast iron annually 
for tbe next 2-5 yea.... On the top of thi. hill I bored through 20 feet of' 
hematite, then tbroug-h 30 feet of clay, and at the time I left the bore wat' 
3 feet into magnetic Iron, wbich latter is not included in my estimate." 

I will now proceed to deal with the operations of the British nnll 
Tasmanian Charcoal Iron Company. After from .£10,000 to .£12,000 I,ao 
been expended in preliminary works, mining, &c., the capi[al wa~ ('nlarged to 
£100,000, and an extensive plant ordered from the establi:'lhment of' l\lessl'l", 
A. Barclay and Son&:, Caledonian Foundry, Kilmarnock, and erected ot Por~/ 
Lempriere, on the we.'~t bank of the Tamar. The WOl"ks were fOl'mollt 
opened on 17th June, 1876, when Hi~ Excellency the Governol', Sir F. A. 
Weld, K.<':.M.G., a~plied the blast to the furnace. 'I'hi. was a largoe fire· 
clay cupola encased III heavy plate iron. Its totol height was about 76 fect, 
ollt~itle tlinmeter z,"l feet, greate;;;t .inside diameter 16 feet, and internal capacity 
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4500 cubic feet. There were four tuyers, supplied with hot or cold blost hy a 
blast engine of 200 horse power, the air cylinder being 5 ft. 10 in. in diameter, 
with a stroke of 9 fect. Heating ovens, air receivers, elevators, and llll 
necessary appliances werc of the most modern design, the whole plnnt having 
specially constructed in Scotland under the lupervision of the manager, I\fr. 
R. Scott. A railway, thoroughly equipped, communicated with the mine, and 
there were two jetties where coal was landed and conveyed direct to a range 
of 40 coking ovens where it was prepared for the furnace. 

The chief difficulty with which we had to deal in treating the red ~nd 
brown hematite ores of Anderson's Creek was the presence, in unknown 
quantities, of the mineral called chromite, which contains the metal chromium. 
Chromite is a dark brown, almost black, crystalline mineral, found in masses 
in some parts of America and also in New Caledonia j but in Tasmania it is 
only known in association with our iron deposits, and then at some distance 
from the Burface. l'he quantity pre8ent cannot be determined excepting by 
an analysis of the products of thc furnace, and the llppearance of the pi~ iroll 
produced. A practised eye may distingllish, by the aid of a glass, the mmeral 
running in fine threads through the ore, but it would be impossible to separate 
it before smehing, and, unfortunately, no means have yet been discovered of 
eliminating it in the blast furnace in the process of smelting for pig iron. 

The metal chl'omium was di8Covered by VanqueHn in 1797. It was 
found in a rare Siberian mineral which contained lead, and was called from 
its colour red lead, but which is now known as chromate of lead. Chromium 
i~ a white metal with a shade of yellow, lustrous, and very infusible. It 
forms numerous compounds with other metals. Its specific gravity is {Hi 
Hented with nitre it forms chromic acid, which is of a red colour, largely 
used in the arts in the production of various coloured compounds.. Chromate 
and bichromate of potash, for instance, aTe much employed by calico printe1'"zJ, 
and the chromates of l~ad make yellow and red dye8 and paillU!. The oxide 
of chrome is greeo, and is uil-ed for colouring porcelain and in enamel, while it 
is said that chromic acid gives irs colour to the ruby, and that the green of the 
emerald is due to oxide of chrome. 

It was reported to us that the presence of this chromium would be 
nn advantage in our Tasmanian pig iron, which, it was thought, would bring 
it into demand for the enrichment and strengthening of steel products, 
especially sncb as were required for the manufacture of tools. The Company, 
therefore, sent large quantities of the iron to England, and had experiments 
made by the very best authorities and under the most skilled supervision. 

Variou!' opinions were expressed at the time these experiments were 
proceeding as to the value of chrome steel for tools. Mr. Bntler, of the 
KirkBtall Forg~ Company, 8pent some months in America, and reported that 
such tools were used at the works where he was studying, but were found 
brittle, and laid aside. It is a fact that several chrome iron 81111 steel 
companies were established in America, and tools made from American 
chrome steel were at one time ofrered as n speciality in Melbourne. l'hc 
r-hrome there, however, was introduced in the form of chromite ore, found in 
the vicinity of Baltimore. Tt is doubtful whether the companies would have 
worked with an alloy like chl·ornie pig iroll. 

I now give the result of Engli~h experience with the chromic pig iron :­
Mr. JVilliam Baker, an Assoeiate of the Ro,'si ~chool of ~lines, Loudon, 
F.e.S., &c., reported 011 18th January, 1877, and referring to an analysis 
which had been sent to him, ~ays :-" The deseriptioll of the physical eharac~ 
teristics of this pig iron, viz., that it i~ hard and white, with lal'ge c,·ystnlline 
plates like spiegeleisen, does not correspond to the analysis quoted. 'Vhtte 
iron oontains the carbon mostly in thc combined ~tRte, and 3 per cent. of 

• • 

• • 

• • 

• • 

• • 

gr. 

on 
ch 
wi 
bo 
m 
ill 

pe 
ha 
ve 
p 

reo 
811 

in 
fa 
110 

ox 

$1; 

F 
~ 
It 
the 
sisl 
in, 
thi 
0'5 
wh 
wo 

ph. 
vel 



• • 

, . 

• • 

• 

IRON ORE DBPOSIT~. 

graphite Cal'b.oll should represent n grey, 01' at least n mottled iron approaching 
a softness suitable for foundry purposes. However, a pig iron witlt .five 1Jet' 
cent. of chromium has not yet been Itn.Q1l:n or described, and as the ores of 
Tasmania are known to contain Titanium, I am inclined to believe that this 
i-l the element, and not chromium, which is present. 

rrhe amount of sulphur (0'6 per cent.) i:; ten times t.he quantity found in 
good hematite pig iron, whilst the amount of phosphorus is favourable, and 
iii! near the quantities found in our pig irons produced from spathic ores in 
Durham. 

" Supposing the pig iron to contain any amount of chromium, it could 
only be introduced by the use of ores containing so large a quantity of 
chrome oxide (chrome iron ore) that the reduction must have been attended 
with difficulty 011 account of the infusibility of the slag, There would be, 
however, no difficulty in removing this clement, either 4.1 the ordinary 
methods of refining in ~he open hearth, or in the proce~s of puddling fol' 
malleable iron," 

" There are no recorded oh~ervations on a pig iron containing even one 
pel' cent. of chromium, but alloys have been made in the laboratory which 
have brought out the fact pretty conclusively that chromium renders steel 
very hard, and above a certain quantity makes it too brittle to be of any 
practical value. !I 

"The quantity of' chromium which has a useful effect is about 0'6 pCI' 
('ent. I have known tools to be made with tbis amount, which were certainly 
superior to tools made of the be$t Swedish. L3tely. some American n.,'m has 
introduced thi8 "teel into the market, but I do not think it is an I!stablished 
f..'lct that it will be a permanent 8rticle of manufacture, fiS I believe the steel is 
lIot likely to stand reheating on account of the tendency of the chromium to 
oxidise, but this may be ouly a que$tion of propel' treatment, 

"I should say, from m~F knowledge of the Tasmanhm ores, that, if 
$melted with c/ta1'coaZ a .~upe1'iol' i1'on could be jJl'odllced b.lf slri!ful1Ilanagement, 
For the Bessemer process there should be as much as 3'5 01' 4 per cent. of 
graphite carbon, and about as much silicon. If a pure white iron were made 
it could be used in the place of !Olpiegeleiscll in the melting of steel in pots by 
the direct PI'OCCSS, or for making malleaLle cast iron, The latter process COIl­

sists in casting articles, such as wheels, s.addlery iron, &c., amI heating them 
in oxide of iron, as done by Crowley & Sons of this town (Sheffield), For 
this purpose a good white i,'on is required, free from silicon. The presence of 
0'5 per cent., 01' even a little more chromium, would enhance the value of the 
white iron [for direct ~teel-making; but we have no experience of how it 
would behave in making malleable cast il'on.'\ 

"In ('.onciusion, I may state that any pig iron containing under '05 of 
phosphorus is valuable for the Siemens-Mal'tin process, and even to mix with 
very siliceous OJ' grapbitic pigs in the Be8Semel' process." 

In February, 1877, 01'. R. CarleI' Moffat, of Neworthill, MotherweJl, 
. made an exhaustive chemical and spectroscopical analysis of samples of the 

pig iron which were forwarded to him. He described the samples as "look­
ing very well, No.1 particularly so. The crystals al'e very large and plate­
like, while No.2 crystals arc smal!." Having completed his analysi., Dr. 
Moffat reported it as follo",,:- • 
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1\letnllic iron ....... , , ................ , .. . 
Metnllic chromium .................... . 
Sulphur :md phosphot'us ...... .. ....... . 
Nickel, cobnlt, mnnganes.e ........... . 
1'in, antimony, and molybdenum ..... . 
).J itride of titanium ", .................. } 
l'itmmlc fleid ...... , ..... '" , .......... . 

~!iid:8 ·~"f~:~~~~ii~;~ ·;~;(i .. ~;l·;b;;~::: ::: 

Specific gravity (wntel' 1) ............. .. 

No. l. 
89'72 
9'27 

tl'flf'PS.. 

1'01 

100'00 
= 

7'55 

No.2. 
97'82 

1'43 
t rJtcP'l, 

none. 
tI'1lC('~. 

0-70 

100'00 

tHO 

The gorent hnl'OnC8"" of these flamplcd i~ due, I believe, to the 11I'C8011CO of 
chromium and titanium. The oth(:r ingredients found on nnnlysis do not, in 
my opinion, exel'ci.:;c :my spccilic action. The pl'c;;ence of vano..dillm, fonnd in 
hoth specimen.;:;, i!:' rathf'I'rln unusual constituent. It is likely to be dCl'in·d 
from the ores. 1'itanium, in even less than one pel' cent., increases tlir 
hardness and strength of the iron vCl'y much; chromium renders it Vt:1'Y 
llRl'd. Vanadium is, I Undel'8tand, in greta I'eputc fol' wirc·drawing." 

(It may be mentioned that the millol'al vfllllldium takes ils name frolll fI 

Scandinavian deity Venadi~. The metal was discovered ill 1830 by Profe ... sor 
Seftstrom, of r;"nhlnn, in il'ol1 prepared from the iron ore of Taberg in SWCllclI. 
'fhis lI1inol1l1 has tllso !Joen found in a lead ore ii'OITI Wnnlockhead in Scotlalld, 
nnd in a similor mineral fl'OIil Zimapall in l\fexiro. "anodium is n while 
Lrittie metal closely resembling- chromium.) 

Dr, Moffat reported hi~ opinion H thnt the chromium will not he 
extracted ~ntisfuctol'ilr in the blost furnace. It may be got rid of in part hy 
the lise of fluxes put in a few hOlll'S previous to TUlllling off the metal. A 
mixtUl'e of soda 31'h and nitrate of sodo, in proportion" "Drying with the 
quantity of chromium ami melal in the f1ll'nace tlll'Own in, !:lay one flOlll' befo1'e' 
lHpping the molten pig', may ha\'c the effect of oxidi:,ing the chromiullI, in 
Wllich case tIle remaining' slag will be coloured yellow. The titanillHl -\'ill 
not, I feel SUI'e, be removed to any gl'eat extent. 

Very great attention wn~ given to OHI' Tn<;manian chromic pig' iron b.\· 
MI'. Edwaru Hile.,·, who had. a labol'atol'yand assay offices at No.2, City 
Road, London, :md at 14 .. \, Fin~bul''y.8qual'(" and was considered one of the 
best nuthol'ilic~ 011 iron ill England, Early in February, 1M77, ~h. Itilry 
forwarded an analysis of two sample:::; of~ pi{! iron, fiS follow~:-

Carbon ......... , ........... , ... .. 
Si liciulTI .. , .. " ......... ......... .. 
Snlpllu !' ..... ,', ....... ... , .. ,., .. . 
Phosphorus., ... , ....... ....... ... . 
Iron , ...... , .... .. . .. ,' •.. , ...... ,. 
Chrolllium ..... , ................. , 
l\fangancse ................... ,",. 
Copp ............................. .. 

No. I. 
4'200 

'976 
'207 
'Oli5 

R8'343 
(l'287 
Nil. 

1~race!:l. 

100'068 

~o. 2. 
3'270 

'124 
'562 
'054 

91'362 
4'143 
Nil. 
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Sample No.1 was described 08 white pig iron, with bright silvery crystal­

line !Structure, somewhat similar in appearnnce to ISpicA'eleisen. and by any 
practical man would be cOlIsiuered the same. Sample No.2 wa .. white il"oll 
with a dull white frocture-what I should call dil'ty "hilC iron. Judging 
wholly Ii'om it~ appearoncej one would foml a favourable impression us to the 
IJuality of' No.1 pig, and nn unfavourable impre:;.sioll a .. to No.2. 

rstR Q:l Pi!l-iron.-As to the effect chrominm has on pig-iron, we IHlve 
no \'cry definite and conclusive information. Pig-iron contallling chl'Orniulll 
hKS Leen used in tho U oiled States for making vc!'y hal'd castioo-t!. For thi ... 
jmrpose the pig must necessarily be W'cy, and any application of yom' iron ill 
thie. direction would bear a mixtul'e. I cannot help thinking an application 
to n limited extent may be found for making huru ca~ting8, And probably 
chilled castings. 

Uses (fS lVrougltt-irou.-As to the I'e:-:ults of puddling chromium pig­
(white pig is 'pocially adapted fOT plIddlillg), I must admit T am lin able to 
give you n very definite opinion. !:ly imr.ression is that the bulk of tllC 
chromium will be puddled out-still some Will prohably be retained, amI. thi:oO, 
in conjunction with the hi~h percentage of carbon, will, in my judgment, muke 
a hard rigid iron with a high tensile ~traill. Should this be combined with 
toughness (a very nece~sory requisite) it may ptpve to be ntluable tor l'lJ1ccial 
purposes. 

Applifatioll for malting St{'el.-'fh~ appeal'ance and cLameter of the 
No. 1 pig would naturally suggest it.i usc foJ' the manufactul'e of steel. 
Unfortunately, the }Jercentage of sulphur i8 rather high. I am inclined to 
think the sulphur may to some extent be eliminated, or.!lO modified that sOllie 
very good chromium tool-steel may be made by an admixture with your pig. 
Chromium steel has been introduced into thi$ country fl'om AmeJ'ica, and the 
report I had of a tool used in a coalaclltting machine wa3 very satisfactol'Y, 
The steel 1 {olInd on examinAtion to contain n very notable amount of 
chromium. It is asserted by some Amel1cnn patentees'that chromium plays 
the part of carbon, and. that chromium steel contains no carbon. This is lwt 
correct; still I think c1u-omium may play an important part in tool-stcel. 
Experiments arc now being carried ont at Sheffield. 

A/J to use in tltl' 'IIlan1!farful'e '!l Bessemer Steel.-It has heen as~el'tcd 
lhut an alloy of chromium has the same effect as spiegeleisen in the Bessemer 
process, and it has Leen called Chromeisen. As to the !Success of this appli­
cation I have no definite information. Looking at the composition of your 
}Jig I fear the sulphur would be all objection, and it is vcry doubtful if 
chromium would have the effect ofmodi(ving the ~ulphul", as mangonese doeR. 
It is possible, howevel', that a mixture of chromium pig might IJe used with 
bpieJotele sin or fen·o.mangane8C, as n mixture with other IJig-iron when in the 
converter. Its application (except ill special cases) in t lis dil'eetion will, 1 
think, be as ll1UCll duo to the his:h percentage of carbon as to the chromium. 
This may all blowout: should It not do 80, then possibly a little chromiulil 
in the steel might make it adapted for the manufacture of l11ils, giving tht! 
raila hardness, with a low percentage of carbon. This will, however, depend 
on the chromium not interfering with the toughness of tbe meta], or mnking 
it liable to break by impact." 

Mr, Riley docs not in this communication l;ugge8t the pObSibility of 
getting rid of the chromium, ('oDsideringit desirable first to a:;eertain whethcl' 
it "may not be a positive advantage." He say@, "it is J>OS8ible the presence 
of chromium in the ore may prevent the production of grey pi~, or Ht aur 
rate may make the manufacture diflicult." . . . "Ae youI' lroll is quite 
U Ilew material it will be requisite to try some very ~reful practie.-l expCl'ia 
ruents with it under scientific guidance." 
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In a communication, t.lated ~:[al'cJ. 13tll, 1877, :i\:lr. Riley criticised the 
report of D,'. :M:oflat as II \\'I'itten hy a chemicul enthusiast," and says," he is in 
error as to the titanium, the 8ub!tonce he has mistaken for it being chromium;" 
and 8tates that even if he did discover the minerals named, H they have not 
the slightest practical bearing on the question." 

He says, further, .: The Titanic Iron and Steel Company was an utter 
failure, and was wound up, and although I have, for c1ient:-1 of mine, for 
YCIlTS endeavoured to introduce and u!!le titaniferous iron ores, I have utterly 
tailed. to do 80." • "I can tell you as a fact, from my own personal 
knowledge, that fium £250,000 to .£350,000 have been sunk in titanic iron 
ores in Norway and Canada from which there is no return whatever. 

"Some experiments were made with your pig iron at Sheffield by Mr. 
William Cook. He mixed it with ordinary tonndry iron, and made castings 
with it for machinery. }'Ol' this purpose it was not in my opinion at all 
iHlapted, and the result was precisely us one would anticipate-a weak casting. 
" ' hite pig iron such as YOlll'S could only be used for hardening pig iron 01' 
making chilled castings." 

The experiments made were not very satiefactol'Y. It I saw a bloom that, 
I wus informed, was made by puddling a mixture of half chromium pig and 
hulf hematite pig; the bloom was not welded, and could not be worked." 

"I should observe that the chromium pig melts with difficulty, aud 
remains unmelted after the iron used as a mixture is fluid. This hardly gives 
the chromium pig fair play. It should be melted with other pig in a refiner.v, 
and then puddled after haYing been made into metal. 

It Four hcat~ in foul' furnaces were puddled whilst I was at Messrs. 
Cook's works, one ninth of chromium pi(J' being used as a mixture with 
hematite pig and pig made at the works. 9rhe chromium pig was charged 
first 80 as to give it more til11e to melt. Soon nftel' melting, Hnd before the 
boil, samples of the cinder were taken. These were found to contain 
chromium. 

H The pudd!etl bar was 1011eo, cut up, and made into No.2 iron. The 
bar contained a very decided amount of chromium. The above eX~J'iments 
PI'OVC that some of the chromium leaves the pig, but a certain amount ),emains 
even in the finished bar iron, 

"There wos no marked improvement in the quality of the iron, and the 
chromium pig retarded the puddling proCCS8, the heat requiring ratheJ' 
more work.' 

1\11'. Riley made a nu nbcJ' of experiments with a view to reducing the 
percentage of sulphul' in the pig iron. Of these he says :_H In melting your 
pig (the s8me sample as tlnlt analysed) with 10 pel' cent. of ferro.manganc1:ie, 
containing 73 per cent of metallic mangane8e, the sulphur was reduced from 
'207 per cent. to '035 pel' cent. . This amount wouJd not, in my opinion, 
be of much momeDt in the manufacture of the best qualities of steeL" III 
another experiment, using spiegeleisen instead offerro.nlangane~e, the sulphur 
was reduced from '10 per cent. to '075 per cent. 

Respecting l\ small experiment made at ~Ie8srs. Henr! Bessemer's works 
at Sheffield, !II r. Riley reported :-

"To make experiments in a 5·ton Bessemer converteJ' was evidently too 
('05tly, as the whole of the steel might be spoilt. Some Bessemer metal, after 
the blow and before adding the spiegelei~en, was run out of the converter 
into ingots. Forty pound. of thi, metal was melted with 4Ib •. of your pig in" 
steel pot and cast into a 3·illCh ingot. ~rhe ingot was too 80ft to break with a 
sledge. When broken under the steam·hammer it had one 01' two blow-holes 
aU through it. A piece of the ingot when heated to rednel:S crumbled to 
pieces under the touch of the hammer. I examined thi~ metal and found it 
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c.:oo.tain.d only '27 per cent. of carbon, thus showing buth 
chemicallv it W8I 80ft steel. 

. O/~ --
mechanically and 

"A 'IeCODd experiment wal made on 30 lbs. of blown metal, larue 3S 
t.itre, and 16 lbe. of chrome pig. When the mixture was melted, on running 
into an ingot it roee a good deal. The ingot, when broken under the steam· 
hammer, waa .pongy, and when heated to a red heat and touched with the 
hammer it .ent.U to piecel5." 

From thue experiment. it was cOD8idered that chrome pig would not 
plortbe part of .piegeleioen in the manufacture of steel. 

Mr. Riley ."omined three oempl .. of ores from which the pig iron dealt 
witb ... mllde. 

No.1 W8I hard and d.rk red in colour (witb occasionally cryotallin • 
• racture similar to micaceous iron ore, and slightly magnetic). This, on 

aaal,..w, W'U found to contain only trace@. of chromium. fte was of opinion 
that if calcined tbi. ore ohould smelt well-.hould m.ke grey pig. and pig, 
for all prat'tical purpose •• &ee from chromium . 

. No. 2.-Browni.h red ore, more open in structure, with dark blackililh 
and brown fmcture, contained a very appreciable amount of chromium. 

No. a.-Small clayey red ore, I:'iimilllr in appearance to red hematite, 
contained even more chromium than No.2. 

On tbe 16th March, 1877, Mr. Riley read a paper on Tasmanian Chrome 
Iron befhre the Chemical Society at Burlington House, Piccadilly. In this he 
detailed the experiments already lIorratcd, and said, II The Amel'icnns have 
made tOme important experiments on chrome in steel, (lnd be hat! seen many 
fiB. _pi .. of th .... altbough the clfect of chrome on steel i. not very distinctly 
kllOWll. . . • ODe very peculiar feature in the Tasmanian iron is that 
811Cb a large percentage of sulphur should exist with the quantity of carbon in 
the iron. The carbon is 4'200 per cent., and the sulphur '207, and this 
rather puzzled him to account for, ad the carbon undel' ordinary cil'cumsi&nces 
1l00.1d drive out the tiulphur. . . . Here we have an alloy of cbrome 
and iron, and I can't help thinking that we shall yet find some practical 
appliftltioll for it." 

The Chairman (Prof .... , Ahel. of Woolwich Arsenal.) remarked that the 
pig Will Ihown to be in poeseseion of very peculiar properties, Bnd, regarding 
I~ effect of cbrome on steel, tbought tbat, u in the fonnatioll of some other 
compound., the chrome might fJ088 into the .teel and produce h.,-dening 
el"_. although then it mig6t no longer he diltingui.hable .0 cbrome. 

Mr. Riley obeened that one use of the pig in AmeriCA was to make very 
hard pig-iron •• nd w •• of opinion that it might he .... vic .. ble for chilled shot 
parpooeo. 

Profes80r Abel said tbat as a very low class of pig would serve to make 
chilled mot, an expenlive iron was not required. 

Tbe COIlclusioD8 arrived at by the Chemit.'ai Society, after discussion, ... .--
(1.) Th.t the chrome pig-iron would not .upply the plac. of .piegel­

eiten. 
(2.) That Ibe sulphur in the iron "ould he eaoily reduced. 
(3.) That an inferior iron heiog quite good enough for cbilled shot, it 

would not come in there. 
(4.) That something might be done in the direction of its application 

to the manu&.cture of steel. 
At th ......... 1 meeting of the Iron and Steel J nstitute held in London in 

M.rcb. 1877. Mr. E. Ril.y introduced the .ubject of the chromium pig iron 
made by the Britiab and Ta8mBnian Iron Company. He rel)eated much of 
the inr.rmation .boye given. and ... id. "Tho .bove Compahy have recently 
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comlhenced smelting pig iroJl, on a convenient site fol' shipment, on the coa~t 
of Tasmania. Some difficulty has been experienced in producing ~rey iron, 
the general character of the iron smelted being very similar to 8ple~eleisen , 
some having a fracture consisting of two interlaced-shaped crystals, the colour 
silvery white. The analysis, which be detailed, showed 6-287, 6'55, and 
7'050 per cent. of chromium. '!'his was a metal that hitherto has been only 
found as merc traces in pig iron. Various reports have been received from 
America 8S to chromium pig iron being used when any hard castings are 
required. Also chromium steel has been manufactured by the Chromium 
Steel Company, Brooklyn, and has been spoken very highly of. Samples 
sent to this country, on examination, were found to contain a little chromium i 
otbers assert that no chl'omium is present in the steel. The railway bridge 
across the Mi!Ssi8Sippi, at St. Louis, is stated to be built with chromium steel. 
Our information as to the effect of chromium on either iron or steel is very 
meagre, and the information I can supply is not very positive in its character. 
Experiments have been matle in puddling 14 pig. A mixture of half 
chromium pig and half hematite puddled with difficulty (this might be 
anticipated from the high percentage of carbon ), requiring much time. The 
ball from the mixture would not weld on account of a thick cinder, and could 
not be made into a bloom. The cinder, however, from this heat seemed to 
affect the quality of the iron in the next heat, wlwre an ordinary mixture of 
good grey forge.pig was used. . . . ChromiulD steel is now being manu­
factured at Sheffield, and an alloy of' chromium and iron, called by some, 
chromeisen, is being solt!. to mix with steel 80 8S to aud a certain amount of 
chromium to it. It is asserted by lIr. Julius Baur, the patentee for chromium 
steel, tbat chromium plays the part of carbon, and may be used to harden the 
steel in its place, having the advantage of not being burnt out by beating like 
carbon. He also claims for it the specialities of easily welding either to itself 
or to iron. I must say that Ollr experience is so small that I can offer no 
opinion as to the properties claimed for it; .should they prove, on further trial, 
to be correct, then it seems to me tbat the Tasmanian pIg iron will become a 
most useful source for the metal chromium. The sulphur in our analyses 
Aiven is a little high, nfilmely, '207 per cent.; this I have found can be readily 
reduced by melting the pig with ferro-manganese. An experiment made by 
melting with 10 pel' cent. of ferro-manganese reduced the sulphur .Q3lS pel' 
cent. Mr. S. Kerl' states that an alloy of clll'omium and iron can be used in 
the place of spiegeleisen. Experiments maue with metal from the .Bessemer 
converts before aading spiegel, and the chromium pig iron melted in steel 
pots, showed that the chromium has none of the propelties of manganese, the 
ingots made from the mixture when heated to a red heat crumbled under the 
hammer. A sample of alloy ca11ed chromeisen sent to me from Sheffield, 
and now being sold for adding to ~teel, I found to contain only 7 per cent. of 
chromium, altnough asserted to contain from 20 to 25 per cent of this metal, 
and to contain also a very considerable amounl of sulphur. In conclusion, I 
think the metal chromium deserves a f.1.il' trial, and the Tasmanian rig, which 
can be supplied in quantity, is a most ready anu cheap source for the metal." 

H Mr. Allen (Sheffield) was very much pleased to hear how sulphur 
. could be extracted by the aid of' ferro.manganesc. He had suggested the lise 
of the manganese ore with this chromium ore, and he would like to kno'''' 
whether the puddled iron retained the chromium 1" 

H Mr. Riley said he had already stated as much." 
" Dr. Percy said he wished to draw attention to the fact that t,,·o yeara 

a~o they examined some very fine Russian sheets of iron, and these containeu 
0'2 per cent. of chromium. This component had the extraordinary property 
of giving to iron intenEc hardness, but beyond a certain quantity, it made the 
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met.l brittle, The other day a gentleman from the United States told him 
that he had had no difficlihy in tempering the steel, and he had come to the 
conclllBion that for its own particular purpose this metal was unequalled." 

The exhibition of specimens of our chromium pig iron at the meeting of 
the Iron and Steel Institute referred to brought it very prominently before 
the trade. Representatives from Belgium, France, Germany, and America 
were present, and Messrs. M'Ewnn and Co. Wl'ote-" Everyone was quite 
astonished at tho beautiful appearance of it. Dl'. Percy himself, the greatest 
authority in E,!~land, ,vondered at first what could give iron such a splendid 
appearance. up till this moment nothing hut congratulations on the 
appearance of the iron has reached USt but we are sorry to say the experi­
ments have not been satisfactory." 

ftftW's, Si,' Johll Bro,"" and Co" of Sheffield, were (in 1877) engaged 
in experimenting with chromium steel, being interested in several American 
patents. Their operations were conducted privately, all that was known 
being that it was asserted chromium increased the tensile strength of steel. 
The firm were very reticent. Samples of Tasmanian pig iron were forwarded 
to them, and 'Mr. Ellis, the manager, reported that he did not see how they 
could use it in the manufacture of chrome steel. Subsequently they wrote 
to M'Ewnn and Co.: "It is possible we might bring it into the manufacture 
of iron, and shall therefore be glad to know at what price you can supply it." 

Me&M's. William, Coolt 9' Co., of Sheffield, l'eported on some of their 
experiments on 26th February, 1877-" Mr. Cook had 12 pieces of machinery 
made of iron containing one-seventh of chrome pig. These pieces were 
broken in less than one day's work: the lot should have lasted 28 days. Mr. 
Cook thinks it id even more dangerous for castings than in malleable iron." 

The •• me firm, in a lengthy report dated 12th March, 1877, say: "The 
chrome iron cannot be worked by. itself so as to produce malleable iron. The 
metal it yields, when subjected to the operation of puddling, appears to be 
entirely destitute of the pl'operty of weldin~, and consequently can neither be 
hammered nor rolled. A mixture was maae containinrr one-ninth of chrome 
iron, tIle other metal being of good average quality. 6n working this charge 
in the puddling furnace, it was found that chrome exercised a very powerful 
influence in retarding the fining of the iron, and also largely increased the 
percentage of waste. The resulting iron rolled into bars very fairly, but 
when drawn into wire it was found to be very defective, owing to the im­
perfect manner in which the particles of metal had welded together. Castings 
containing one-seventh of chrome were rendered considerabJy harder, but at 
the same time werc so exceedingly brittle as to be utterly unsuitable for 
machine work. The various experiments we have made have tended to show 
that chrome iron is not only of no value by itself, but even exerts a very 
detrimental influence upon otherwise good iron. 

Mel.wlC. TVillimn Siemens g' Co. were solicited to interest themselves in 
the chrome iron, but for a considerable time they refused. Ultimately, they 
purchased 00 tons of the iron which was delivered from the last shipment, but 
I never heard the result of any experiments made with it. 

bfJ'. R. F. bfusitet, of Cheltenham, the great English authority on steel, 
and one who had a great deal to do with the establishment of the Bessemel' 
process, reported on the Tasmanian ores thus, under date 8th Marcb, 1877 :­
" I have received the analysis of Tasmanian ores. These orcs are ~elleralJy 
very good, and that described by Messrs. Baird No.1 is a magnificent ore, 
and if pure in bulk would be most valuable for direct steel makin~ Grey 
iron made from these ores generally would be suitttble for the Heslemel' 
process. I much regret that the iron is white in place of grey, and that it 
has been smelted with coke in pl.ee of charcoal, as I hoped it might have 
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been. • • • The pl'esence of 6'287 of chromium, if renlly in the iron, i. 
likely to confer value upon the metal beyonu thnt of ordinal'Y pig iron. Bllt 
the ores uo not 1'how the presence of chrome oxide ill quantity sufficient to 
account for morc than, III most. one·sixlh I)f the pereentage fuund by !Ir. 
Riley; and Mr. Riley, on the other hand, may have been in error. Ai to 
the ores being quite free from titanic acid that il unquestionably aD error: 
but the analysists have miataken this acid for a V0rtion of the silicic acit! 
present in all the ores. Thi8 is a common mietake. ' 

~lIlel8l's. Charles Cam ... ll 0' Co .• of Sheffield. had a omall lot of the 
chromium pig iron for the purpose of experiments, but ne,er reported very 
fully as to result.. In a letter to Me ..... M'Ewan &. Co. they oaid : "We 
endellvoured not to produce a steel by substituting chromium for carbon, but 
simply to improve the carbon steel by the introduction of a small quamity of 
chl'omium, which we were given to undentand wu of great ef6cacy. 80 fhr 
as we went with the experiments we noticeu 110 decided improvement." 

lJleu1's. l\Tei/.on D'·OIl., MOIIend honworks, unuer date 14th March, 
1877, report :-" The Msay shows a high percentage of chrome, and is very 
high in sulphur, which, YOll will find, it i8 difficult to reduce. For making 
steel 8uch a quantity is fatal. The phosphorus is al80 high." • • • On 
29th March the same writer reported :-" I am lOrry to l8y the account of, 
the Tasmanian pig is not favourabll! when wrought by itaelf. It i8 almoet 
impossible to work it alone without mixing it with flux, cinder, or hammer 
slag. We charged it alone, but could not get it to work. After melting the 
cinder wo. like gl .... but after .ddin~ gOod clean .Iag it .. roughl belter. 
The puddled bar that was made from It i:! Tery black in colour and looee in 
the fib.... I think it wOllld make a .ory good mixlure with North of England 
pig. but will not do by iuelf for puddling. If you could reduce tbe •• [phllr 
it would be very much improved.' 

A trial of the iron was marie by the Patent Sbaft anrl Axlet ... e Company. 
'Vednesbury, the manager of which reported on 15th March, 1877 :-" \Ve 
have not had time to try it in finy other way but puddling, and it doee Dot 
answer well in this, being of such a dry nature that the bar was not sound at 
all, though the pOl'tions were ' conliderably tough and 6broUi. POllibly 
with n suitable mixture it might yield far different result.8 in this rupect. 
Puddled alone the yield was below that of other good iron •. " 

Under date lIth April. 1877. the Manager of tbe Steel Company of 
Scotland, Newton, wrote respecting a trial under the Martin·Siemena proceM. 
II I used 25 cwt. of hematite and 5 c,,' t, of chromium pig Ilnd worked it with 
ore. Supposing all the chromium to have gone into the steel there would 
hove been 1'1 per cent. : but I find 0'219 per cent. chromium. 0-()48 per cent. 
sulphur,0'400 per cent. mangan6lK', and 0'45 carbon; so it is evident tile 
chromium oxidises to R considerable extent, though not 60 readily II man· 
gnnese. Adding the chromium pig at the end, I could regulate the amount 
put into the steel; but I wished to aeocrtain ita rate of oxidisotion in the bath. 
One of the ingot. (I only had two) w .. rolled into rail. 1 .. 1 night. The ,.ile 
appeared very good, hut huder than l1sual, with a steel of 0'46 corbon. 'lhere 
have been no mechanical te8ts maUd of it ~·et. If we were making raH steel 
we could only UBe a portion of thil pj~ in a charge, about one.sixth, and w. 
could only add that to hematite pig. If we were making steel from more 
impure iron. (viz. t ScoU!h) so thaI the ."'el contained 0-2!i or .0 of ph.,.­
phorus, I prcely think we could then use chl'omium pig. I am inclined to 
try making tool lleel with it." 10 a posucript the manager eays: "I have 
just seeD one of the chromium l'3il. punched; it seems pretty tough, and i. 
altogether. very good solid-looking rail." 

,11 ... ,.,. Ward.J- Pa.vne. of Sheffield. under date 12th April. 1877. gift 
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the relult of trialil wilh T"smanian pig iron nnd ferro-.mon~nete for s&eel fot' 
the manllfacture of tool-. 

No.1 {ngot. 
:l6 lbo. Sw.di.h irol1. 

!llbo. chromium pig. 
Pro,[uct.-A steel that look. well; work. fairly in forging. 

ing and Pflge.enduring properties not lIufliciently Rlcertained. 

No. 2.-A blaNk. 
40 lbo. chromium pig. 

Prot/'lrt-Worthle.s. 
4 lbo. ferro-m.ngon .... 

No.3 Ingot. 
40 lb •. S.edi.h iron. 

41bo. pig. . 
2 lbo. ferro-m.ngan .... 

Its hard.n-

Thi. i. a very tough ingot, .ery dillicult 10 break. 
A rlick Iri.d, CA;"t jor Sro .... -Hard.ned.t a low heat and tempered 

blue. Made OD edgo that would cut .he hardeot .lone-graoite. 
Joiur" Fi,."..,. CM"II.-Cuts wood rairly ... 11 in a .bort trial. Sbould 

doubt its enduring quality. It would .. ont IbRrpening mucb often.r than our 
, heot .... 1 chi .. is. 

H.mmtr ... -Did not Btand the homening i crocked; f~lce came off'; too 
h.rd for the.e goods. 

Ko. 4 Ingot. 
42 lbo. Swedi.h iron. 
'Ilbo. pig. 
26 lbo ... .,ro-manganese. 

1'hitt produces when hammered Rnd rolled a very fine-gmined beautiful .. 
looking .leel. 

~ried it for-
Joiwr,' Firrtter Chi~/$.-Found tOf) hanI when tem~red very low. 

Stood the edge jult fitirly, but doubtful. 
Fik •. -Too hard again; tI,c teeth •• ripped otT in filing coot .teel. Would 

have filed iron well enoogh. 
Engifturl' CMppi.g Chi .. l.-WoulU not .tand this te.t at nil. Too 

brittle. 
7'urNing ToolI.-Does not ... m Rda~ted for this use. Want. more 

tenacity, althonJ!h, when cold, it break" tough, Bitt., under the hammer, 
works .. ft. 

Mr. Spencer, of N ewcutJeo, also reported hoving matle some fine tool 
steel fJom Tasmanian iron, but I Ileyer saw the details. 

I had BOrne tools made from the cut iron which \\'el'C exhibited at the 
Sydney Metropolitan Exbibition in 1877, and attracled a good deel of 
a'tention. They .ho,ved the hard Bnd tougb qualiti .. of 'he iron only. 

Other trial. of the iron were made nt 8everal work_, from eorne of which 
the report. were meagre and un8atisfactory, others conftnning what h •• 
already heen .hown. . 

Mr. J. Fo.ner alfd Co., 'If Lte.u, tried it for call m.neable .... tiogo. 
Mr. WiUilJ'" M .... lall., »Offl/D.;' I"", Work,; IlL ... ". Ja_ Watt 

and Co.; M~.r'. Oroml!! and So"'; M~". V;r'~"" "ltd Co.; .lIe..,. •. 
Bro",., Baily, J- DiZMI; .nd the CAilli1lfl1'"01"th CO.JIII"1I, .11 reeeind 
the iNa and e&perimented with it, but \\ ithout more Mtiditctory reenlta than 
.Iready .hown. 



TA.SlIANIAN OFFICIAL RECORD. 

The 0l'inion was p1'etty ft'ccly expressed in England, nR well as in the 
Colonies, t 10t the Company ought to be able to make grey pig iron from 
selected OTCS, if great core was taken as regarded the fluxes, coke, lime, &0. 

Uied, and many who profess to be authorities declal'C that it could be done 
now. Need J sn.v that before admitting a faihu'C we exhausted every known 
possible means of manipulation. Mr. Robert Scott, the mannger, was nn 
old experienced iron worKS manager in Scotland, ami was hu'gely interested 
in the Buccess of the enterprise. Whilst the furnace was in blllSt I spent 
weeks with him at the works, and dil'>Cussed with him night nnd day the 
experiments which were put in operation. \Ve had a skilled analytical 
chemist there for some time, cal'efully examining what went into tLe furnace 
and what came out of it. The closest supervision was given, and detnils 
watched most minutely, but we never could get the iron tlUfficiently grey or 
soft, nor could we secure uniformity or quality. A great deal ot' il'OI1 was 
made equal to the best Scotch pi!!, but this would represent hut a sm.1I pro· 
portion of a tapping, the bulk bemg white, crystalline, and h.rd. 'l'he 0'''' 
for the furnace were carefully selected, and charged both raw and calcined; 
the quali.ty of the limestone was watched narrowly, as also other fluxes which 
were tried. The fuel used was chiefly coal from Bulli Bulli, New South 
Wales, which was carefullY coked on the works, and the coke seemed of verv 
excellent quality-at leust 'experts declared it could not be better. I should 
mention that Bu1li Bulli coal was decide<l on after exhauatecl trials of the 
coal from the Newcastle mines, none of which produced anything like as 
good coke. Operations were not confined to smelting with coke. Charcoal 
made from the native wood growing around was tried on several occasions, 
also mixtul'cs of fnel, but all to no purpose-thelrodllct remained hard and 
unmarketable in quantities such as were produce . 

I should mention here that as an alloy the pig iron was found very 
valuable in the colonies for particular purposes, and the foundry masters 
would have become regular customel'$ for small quantities for mixing with 
other il'Ons. In the p'roduetion of such articles as stamper-heads, and false 
bottoms for quartz mills, or anything where extra hardness is required, the 
chromium pi~ was found excellent when used in the correct pl'Oportion with 
ordinary pig tron; but, of cou~e, a "demand of this kind wonld have been 
quite insufficient to disl)Q8e of the output of a furnace such as ou~. 

Reluctantly, and with bitter disRppointment, we had to declare ourselves 
beaten in the endeavour to make saleable pig iron out of the iron ores of the 
Ilfracombe District, and the splendid plant had to be broken up nnd sold. 
'fhe large circular water tanks seen along the Main Line Railway were on co 
the shell of the nt'8t gl'eat blast furnace erected in Tasmania, and the iron 
columns on which they are supported once fanned the elevator by which the 
ores and other materials were hoisted to the tunnel-head or mouth of the 
furnace. (I' Tis an ill wind that blowr: nobody good,"-and Mr. Gront got n 
great bargain in those materials. 

I have often regretted that before operations were stopped I did not have 
an opportunity of testing the quality of the dense masses of specular iron ore 
found at Penguin Creek and in the neighbourhood of the Rivel'8 Blythe and 
Gawlel'. I had an idea that if these were mixed with the I1fl1lcombe ores n 
marketable product might be the result. I was anxious that this 8hould be 
tried,ond Mr. Scott approved of the proposal, but after what had happened 
we did not feel inclined to depend upon laboratory trials only. The COlt of 
mining a quantity of the ore and conveying it rOllnd to the works would have 
heen considerable, and as the finances wel'e exhausted the idea had to he 
abandoned. I commend it to anyone who rony in the future feel inclined to 
HIckle the I ron ] ndu8try in Tasmania. 
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