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Cement Materials at West Arm. 

I.- I NTRO D UCl'ION. 

] t has been necessary to examine certain beds of limestone 
situate on the West Arm of the Rivet' rramal' in connection 
with the neerls of the Launceston 1\larine Board for the large 
work..; about to be underlaken fOl' the improvement of the 
port. This arm debouches intd the river just north of the 
towllship of Ilf"i\combe. The latter, in accordance with the 
practice of dual nomenclature in vogue in TasmaniH, is better 
known as Beanty Point. Bea uty Point, however, stricliy 
speaking, is the little promolltory where the jetty is situated; 
but fhe name is usually shared by the the cluster of cottages 
and villas nestling on tbe hillside, and away north lind south 
of the jetty. rrhe place deserves its name, and will always 
draw its qUQta of visitors in quest of quiet and beauty, for it is 
difficult to imagine" a fairer scene than the view across the 
noble estuary of the Tarnal' where tne challging panorama of 
the opposite shore delights the gaze, while to the north is the 
vista of the open sea between the distant Heads, shining in 
the sunlight like a ~heet of burnished silver. 

With the curtailment of mining operations at B eaconsfield, 
Ilfracombe wili, perbap~, for a time, sufler a little in the volume 
of ilS maritime trade, but the surprising start which has been 
made in orchal'ding will have a ueneficial effect on it.s future. 
Apple orchards are being planted everywhere on the hill range 
~kirting the river, and on the flat lands all along the 'Vest 
Arm, and on both sides of it. 'rhe proposed new port in Bell 
Bay on the other siue of the river will also assist .Beauty 
Point The little jetty here, with 40 feet of water, accommo· 
dates ocean Itellmers with ease, and will always secure its 
share of business. 



II.-GEOJ~OGY. 

CompAratively few ~eoIogical ~yf:.tem8 or lime period:; are 
represented in the nrell nndel' review. The8e are ( I) Quater. 
nary, ;,2) 'l'erlial'Y, (3) Mesozoic, (4) Permo ·Carhonife.'o us. 

( I )-Q UATERNARY. 

Sands "ud clays which apparently belong to the Heeent 
pel'.iud He scnltCl'ed as a thin covel'iug' ove)" the country on 
both sides of the Arm. They 3,'e evidently derived from the 
unded."ing sand:Honrs and I"hales of the Perillo-Carbolliferous 
system, and are 1I0t always easily uistinguished from thd 

Tertiary ~edimellts of the districlo The count ly at Ilfr3combe 
has possibly risen in Post.Tel,t iary times, for the high lalld 
lowilrds the south end of .he township is covered with a 
pebbly and sandy urift, Which itse lf I'e~ts on clays which may 
be of eithel' Pleistocene 01' rrel'tial'Y n~e, 

(2) T ER ..... n\". 

The clays below the busatt at InSllecl.ion Head must, be 
Terfiary, and these clays and sands fOl'lll th e hill ritlg-e ()f the 
Ilfl's('ombe township. Lal'~e bOllttlers of lJasult oll'e embedded 
in the soil everywhere along- the east ~ Io pe of this ridgp, but 
the onl,\1 really basaltic solid rock is that at luspection Hend. 
The immense bou tders are the only remains of the lava sheet 
which once overspread the eastern part of the township a rea. 
'rhe appearance of the occurrence is that of an ancient valley 
filling. 'rhe sub-basaltic clays lire p:reasy and unstable and 
have occasioned se l'i ous landslips along the I'ivel' side lIf the 
hill. 

A hore for l!oal "as put down 40 or 50 years ago by ~rr. 
Zephaniah Williams to a depth of some 80 feet, and some 
lignitic or coaly material is s<lid to have beel! met with. 
'Whether it penetrated the lln(lerlying Permo-Carhoniferolls 
strata is doubtful. # 

(3) -MESOWC. 

The usual diahase rock of the coal meAsures areas forms the 
A:r:chor Point promontory on the north side of the Arm, and 
continuel north.westerly on the line oflhe Stockyard Hills to 
Wed Head. At one time it evidentl.v ex tended to the present 
site of Ilfracombe, for some loose boulders of it are scattert'd 
on the beach at the norlh end of the township, and stones of it 
are met with again on the high land further soulh __ 
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(4)-PERMO-C, RBONIFEROU8_ 

T he shores of the- Arm show that the country north and 
south of the estuary is cO'1lposed of SUata of ~thi8 systerr. 
Mudstones, mudstone cong-lomerate. shale and limestone, indi­
cale the Lower Marine division. ffbey have a general north­
westerly strike, with a flat dip to the north-east. It is uncer­
tain whether the yellow I·mudstone neal' the diabase contact on 
the north side of the AI'm does not belong to a higher horizon 
in the system. It is highly micaceous find (enug-inous, and 
there has bf'en a little ~cl'aping' fol' coal where the slOne has a 
black stain. Some of tht: freestone from the nQrth side ot 
Turner's Creek was used to build the POI'l Lempl'iere blast 
furnace in 187o, and the furnace of the Ilti'acombe Iron Co. in 
the eady ~eventies. 

South of TUl'nel"s Creek, going towards Soldiel"s Point, are 
beds of yellow and grey sandstone, with ca rbonaceous bands 
dipping about 7 degree~ to the north-east. D al ly's tunnel has 
been dl'iven across these beds for a few feet at high waler 
mark with a sandstone roof Rnd floor. About 150 feet west is 
a smail shaft on the bauk sunk to nearly 20 feet w ith nothillg 
showing. Neal' this spot at low tide an outel'op of /oItOIlY 
coaly matter is visible, which would pass below the bands in 
the drive. 

?tir. Dally al~o bored these stmta to a depth of 7f:o feet at 
about a chaiu in from the shore, hut without intersecting any 
seam of coal. 

From tile dip of lhe I.owel' ~iarine beds fUl'lhel' west, and the 
indications (admittedly vel') slender) afforded by coal 
marking~, and by the lithological a~pect of the beds generally, 
it may be conjectured ,hat the sandstones neal' the diabase 
contact and those near tIle Port Lempl'iere jetty, on the south 
side of the arm, are possibly 011 the hOl'iso!l of the Mel'sey 
meMUl'es. 

The wri te r has alt'eady expressed hi~ opinion that a po~si­
bility exists of seams of coal occurring in them. although the few 
trials made have becn abortive; that a few coalv mal'i';:lllg's 
met with are indecisive indications, and thai the existence of 
payable se<ims is by no means certain, If it wel'e (Iesil'ed to 
put the matter to the pl'I.)Of; the most favoueable lor,ality for 
~ol'in~ would be at Point Letnpl'icre ( IIC 'II' Bed BiH Point), 



III.-LIMESTONE ON THE WEST ARM. 

The LaUnCE'SlOn Mal'ine Board is prospectin~ some beds ot 
limestone on the north side of tile We~t Arm, half Wlty between 
Boat's Crew J>oint and Soldier's Point-, and nearly three­
quarters of a mile from the head of the Arm. The exact 
locality is on a vacant mineral section 2775-M, previously taken 
up for limestone. 

The ~teep bank of the Arm at this spot consists of yellowish 
pehbly A'rit and da~'ey sandstone, belongill,!! to the Lowe r 
Marine division of the Permo-Carboniferous SYstem. These 
are therefore below the horizon of the lowest coal measures in 
Tasmania. Below this, and not hig-her than high tidt=: level, 
are calcareous beds. the softelled upper surface of which is 
exposed 011 the beach as th .. tide recedes. 1.l hey al'e crowded 
with marine fossils(Spirifera ta,~maniensi6 Bill! variou,:. forms of 
the Ji'ene~/ellid(l!) , which are characteristic of this 81ystem. The 
beds rest conformahly 011 mud~tone conglomerate of the same 
system. 

Two bands of implU'e limesto ll e appeal' to be separated frol11 
one another by about 30 ieet.. The outcrop llleaSliremeut of 
the eRSlern belt along the foreshol'e is 46 feel, and as it seems 
to IJe underlying at an angle of about 20 deg'reps in a north­
easterly (jjrection, its true thickness would be about 15 feet , 
The western belt extends alon~ the heach for J 15 feet, and its 
true thickne,:.s would he about 40 ~et. 

The pitch of'these beds is downwards tow1lI'ds the water's 
edge; conseq uently they rise N,W. into the bank. but as at 
the same time they have a nOI,th-easterly dip at righ t angles to 
their strike. allY (l!·ive into tl:e bank tends to pas~ o ver their 
upper ~nrf8ce. which remains at 0 1' jU8t below high water level. 

A small drive into the bank has in fact gone over the lime­
stone into the overlying grits; und a second drive slatted a 
few feet south (If the first one hall met the same fate. Some 
ground has been excavated by a landslip near h,I', and a attempt 
is now being made to clear the walls of this and trace this 
extension of the limestone, with a view to drivinO' into it if it 
rises above high watel'mark. A stHlft put down ~omewhere in 
the land.slip would certainly il1tt:n~ect the limestone, hut the 
ground there is to) unstable and the belter method, failing 
success otherwise. wOllld he to sink at the top of the bank, a 
matter only of 16 01' 16 feet . 

• :;:airllo dcri\'O iI~ 11111116 from irs bcillt-r tl16 ~pOI whel'e Ihe fil'"t IWldiol' 
I\"as burit'rl in 'I'u811l1lIlill. 

~'--
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'rhere is no doubt that these bed. are in a very inconTenient 
p08ition for prospecting, and still more 80 for permanently 
working, lying as they do at and below the level of the water. 

SamplfS taken from the bet.ls on the beach were submitted to 
Mr. W. F. Ward, the Governmer.t Analyst, who reports as 
follows :-

Lime, goluhle in acid ." 
Silica, &c., insoluble , .. 
Alumina and irUll oxide 
Moistm'e, &c., and carbonic acid 

Pf'l' cent. 
20'0 
53·4 
6'2 

19'0 

98'6 

Obviously, the analysis reveals the compo5ition ofa calcare­
ous mudstone J'3.ther than of a limestone. The lime content 
is equivalent only to 35'7 per cent. carbonate of lime 
(CaC0 3 ) and the silica, much of it evidently uncombined 
with alumina, is in excess of the extreme limit for a natural 
cement rock. The pl'Opol'tion of lime is on the low side, 
even for n!ltural cement rock, and certainly rules the stone out 
(in its present state) as a suitable material to)' making 
Portland cement. 

Certain American flrgillaceous limestones used for making 
natural cement have as low U!I 34 pel' cent. carbonate of lime, 
but theil' silica percentage does not exceed 20 or at most 40. 
A highly siliceous limestone does not give a sound cement. 
The excessive silica in the West Arm beds may be ascribed to 
grains of ~and and included pebbles . 

The proportion of high calcium limestone which would have 
to be added in order to bring the lime percentage up to the 
proper grade pl'ecludes., in the writer's opinion, any pl'obabil­
ity of a payable proposition eventuating. 

Naturally, propel' samples cannot be taken so long n~ only 
weathered alld saturated outcrops are available; but the 
likelihuod of the clepo:;it improving sufficiently as it gels under 
covel' i-; very elight; and if only selected bands of the best 
quality rock are relied upon, the quantity of slone would be 
reduced enormously. 

Until the whole formation has been penetrateu, it is a little 
hazardous to venture an estimate of its volume. The Marine 
BOHl'd, however. has a resel've of 100 feet from the wttter ; 
beyond this limit the land here is privately owned. Assuming 
the beds in question to continue to the inner bounuar.v of the 
reserved stt'ip, their dimensions wonId give ahout 500,000 
cubic feet . 
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This in itself is not sufficient to maintain even a small plant 
for more than a year. Large cement works nowadays have a 
producing capacity of 2500 and 3000 barrels pel' diem, which 
makes for economy at every stage in the manufilctuJ'e. A 
small plant, such as the Marine Board might conceivably 
erect, capable of producing 500 barrels a day (01' 500 tons per 
week) requires about 000,000 cubic feet of limestone and 
125,0 1'0 cubic feet of clay PCI' annum. . 

It is generally considcl'ed that a cement facto,y ought to 
have at least 20 yeal's' life, and accordingly it follows that it 
should have 10,000,000 cubic feet of limestone and 2,500,000 
cubic feet of clay on its property. 

Ifit is desired to start \VOI'ks oftl,:g capacity at this spot, an 
area ofS acres will have to be acquil'ed in oruel' to keep up 
the output for 20 years. 

An idea of the acreage of lime~tolle required to supply a 
plant of a daily capacity of 500 uarrels (500 tons per week) 
from beds of varying thickness fol' 20 yeal's rnay be gllined 
from the following table :-

'l'hicknes$, ACI'es· 

10 feet 23 
20 

" 12 
30 

" 8 
40 

" 6 
50 4.l 

" , 
GO 

" 4 
70 

" 3j-
80 

" 3 
90 

" 2'1 
100 

" 2! 
In addition, an aCl'eage equal to one-fourth of the above is 

required fol' supplies of' clay 01' shale during the !Same period. 
Beds of pel:lble-fi'ee shale 01' mudstone crop out here and [here 
on tbe north side of the Arm, notably at Boat Crew's Point, 
rrhese outcrops would have to be pl'ospected, tor a suitable clay 
is just as nece!!sal',v as a suitable limestone. 

Summing' up, the quantity of suitable limestone ruck for 
proc.ucing Portland cement at this spot appears to be very 
limited, A su pplemental',v supply of high grade limestone 
would have to be procured, and even t.hen the reduction of the 
.ilica. percentage to within tIle propel' limits would be 
extremely problematical. In addilion, the awkwal,J position 
foJ' qu.al'l'yillg, and the inconvenient site fol' the plant, wouJd 
make for uneconomical and. unprofi table working, 

1 , 

C:. 
\ 
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IV.-LIMESTONE ON YORK TOWN RIVULET. 

At the hoad of the Arm is the York Town township reserve, 
whel'e a few cottages still remain s urrounded by old apple 
gardens. 'rhese are on the Aat country on the soutll bank of 
the rivulel. The township site is that mar'ked uut by Lieu­
tenant-Governor Paterson at the end of 1804 for what he called 
York Town. The 'lvulet was called hy him Kellt's Burn. 
In March, 1806, he moved to Lallu~eston, and this sealed the 
fate oftlIe int.:onvenientlv situated settlement at the head of the 
West Arm. Ou the north siue of th e rivulet a hi !1 ridge called 
1tit . Albany by Patel'son I'lses to a height comml\"ditlg' the Hat 
land of the township with a steep face 10 t l le stl'etlilt. 

1'his ridge consiets of' Permo-Carbolliferolls shale~ and lime­
slone. A small lalldslip has exposed a face of ,;;;,hale on the 
hill-side about fifty feel above the rivulet. This is on Pott's 
towlldhip block, but the beds evidcIlt1y continue for <111 un­
determmed length a.ong Ihe riJge side. i-lori'lOlllai beds of 
slightly calca l'eolls shflle ha ve been exposed here fol' about 
15 feet velticai. About ,[,O feet further west a boulder 0)' 

two of gl'ey limestone oeeul's loose in the so il of the hill. 
InfoJ'matioll is tothe effect that whell the watel' is low, identical 
limestone is visible in the bed of the rivulet. 

It is important that the Iii II face should be trencheJ down to 
creek leve l with a view ofa8certaini ng what alternations of bed a 
OCCUI'. At pI'esent all illdica tions are concealed by a mantle of 
soil, and nothing much I.!un be said tJi\ the bed rock is 
uncovered. 

Two samplings Ot the landslip tace show a rock only slig htly 
calcareous, containillg not more than 6 pel' cent. carbonate of 
lime. Tile bulk of the exposed face is a siliceous shale ca1'l'y­
ing over 75 pc,' cent. silica. 

1. Samples chipped from it were assayed by MI'. W. F. 
Ward, Government Analy~t, with the following res ult :-

Lime, sol uble in acid ... 
Silica, &c., insoluble 
Alum ina and i"on oxide 
:Moistnre, &c" carbonic acid 

Per cent. 

j 
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2. A vel-y siliceous gl'ey qual'tzitic rock which crops out 
just at the base of the face was also anal~'8ed by the Govern­
ment Analyst as follows:-

l .. ime, fOoll1ble in a.cid 
Silica. &c, iltsoluble 
Alumina and -iron oxide 
:.vroi~tul'e, &c., carbolJic acid 

Pel' cent. 

j '4 
94'2 
3'2 
J ' 4 

JOO' 2 

3. SHmples hroken fl'om the loose bonldel' of limestone on 
the hillside a little west 01 the landsli p IJQve been examiucd by 
the Govel'Tlment Analyst us follows:-

Pel' cent. 

Lime !37 ' 6 
Silica 23'0 
Alumina I) 8 
iron protoxide l' 8 
Magnesia O' 9 
Moisture, &('., cal'iJnnic Hid, loss on 

iglJitioll 30.4 
Not determined 0-5 

lOll ·0 

rrhe lime content is equivalent to 67 pel' cent. carbonate of 
li!Tle. 

It Call be readily seen that the rocks represented by samples 
Nos. 1 and 2 are useless for any cpment pll'-poses. Their 
lime conteut is trivial, and the silica per centage is pl'ohiLitive. 
They :)I"e, in fad, vel',v s iliceous clays with low alumina per­
centages, The Jandslip face, therefore , as it is at ·present, is 
not of any practical use 101' the object in view. But there i~ 
reason to believe that thel'e are beds of highel' gmde rock 
somewhere on t.his side of the hill, for anal"sis No. ;3 shows a 
Jimel'tone having the composition of natural dement rock. This 
too by itl!lelf is unsuitable for Portland cement manufacture 
witllaut a fail' IldmixtuJ'e ot pure limestone. If a pure lime­
stone can be found on the property, or quite arljacellt, it can be 
added to slich a rock as this and a suitHble mixtru'e obtained. 
1£ limel:ltone No.3 is disco\-el'ed in quantity in this hill to make 
it utilisable, Jl high grade limestone must al80 be found and 
made available in the immediate vicinily. 

t , 
• 

• , 
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Provided that a suitable rock is discovered, thig is the most 
appropliate position for works allywh ere on the At'm. \Vork­
ing beadlE's could be cut readi ly, and all ael'ial J'opcway would 
convey the stone to works huilt on tile flftt laud (In the south 
siJe of the I'ivulet. 

DIIJ'illg the preparation of this I'CPOl't the MHl'ine BOfll'd ha~ 
carried out some prospecting wOl'k on the hill, consisting of 
long trenches, which have disclosed the avel'flge nature of t.he 
availnble rock quite eftectively. Unfortunately these have not 
shown occunences of any rock which could be ca lled other 
than calcareous mudstone. Th E" li me content is nltogethcl' 
insufficient fo)' the desil'ed plll'pOS.C. 

Samples of roek f!'O m tli e diifel'cnt ! I'cncl lcs were taken and 
analysed in the Government Lal,ol':Hol'ies , Hobart, with the 
following re~ulis:-

The cfllcal'eoll s mudstone shale 
trench. 50 feN above tile creek. 
cent. or cadloflate of lime. 

fl'om Maedonald'~ west 
yi el ded on. assay 7 pel' 

Stllnples raken fh,m a \ollg trench inside die t:tlst bOtllJdal'Y 
of M:lCdonald's town lot on the hil l above c reek, Vl'oved to be 
ilimply fossiliferolls mud~l.one, with much less lime content 
thall tile precedir,g; :lnd Ih~ same l\ppli f8 to sa mples trom 
the olltcrop fHf'e at Ihe hllldslip whel'e a shot had been put in. 

Salllpics of fossilile l'ons IUlld iilone li'om the trench at the 
TOp of the hill on M<lcd.on31rl'~ nOI'! h houndary yielded no 
cal'bonate of lime; neidlel' wos any present in s;lmples from 
the westel'll long Irene!. on Tippin 's town 101. 



V.-LDfESTONE AT THE BLUE STONE FORIl. 

This is situate on Anderson's C,'eek at about one mile from 
its mouth, on an extended prospecting claim, 320 acres, in the 
name of H. E. Evans. The cl<iim iF! on the. west side of the 
creek, and is separated from the southern bOtll'. dary of York 
'1'own surveyed township by John Dall~"s 500 aCl'e~. 

The limestone is visihle in flat bed~ in the stream at the ford, 
but at this ~eas()n of the veal' is not accessihle on accollnt of 
the volume of water in the creek. The adjacent hill to the 
west needs I))'ospectin~ for the extension of these beds. Thel'e 
ought 10 be a considerable quantity of stone available. 

MI'. H. J. Colbolll'll'S analYliis of the limestone was as 
follows :-

Carbonate of lime 
Illsoiuble matter 
Oxide of iron and alumina. 
M oistUJ'e 
Magnesia 

Per cent. 
66-00 
29 -15 
2·20 
2'43 
0-22 

100'00 

This analysi~ show~ the chal'acters of a rock very .-;uitable 
for the production of Ilatural cement, sometimes called bOm311 

or hydraulic cement. The iron and alumina p~l·c :mtage is 
perhaps a little on the low side, but natul'Ul cement rock has a 
very wide range ofcompositlOn. The cement sets underwater, 
-it is cheupe,· than 1'00,tland celllenl, and iil burned at a com­
paratively low tempel'fl.fl1l"e, not much higher than in bUl'l1ing 
common lime and in much the same type of kiln, thuligh the 
rotary Portland cement kiln is sometimes used. The result­
ing chnke,' is crushed and ground, and gypsum has to he used 
as a I'etardel', as ill the manu(;lctuJ'e of Portland cement. 

The mRnufiwtllre is thus a 8i~ple malter, the kiln product 
being crushed in cone-crllshers and g'l'Oulld under mill-stones. 
The raw material is generally far hom being ulliform in 
chemical compositio~ and the product is consequentl." of 
'Tal'ying qnalit.v. A cel'tain amoullt of control is possible in 
the huming process, but it seems to be practically accepted 
that the composition ot 1 he raw material is lhe determining 
factoI', and it this cannot be regulated, the product must pass 
a test befote it is marketed. 
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As Portland cement falls iu value from year to year, 
natural cement finds it incl'ee.sing-ly difficult to compete with 
the supel'jor anicle. 

According to the present 9£.say of the .Blue Stone Ford lime-
8tone, to bring its grade up to a sujtabl~ lime content for Port­
land cement, it should be mixed with a high grade limestone. 
The assay, however, is from samples t.aken from the creek bed. 
mostly under water, and cannot be re lied upon as bein g repre­
sentative of the deposit. 

The ror,k might find an important application as a metal­
lurgical flux, heing free from metallic impurities. 

j 



Vr.-CEMENT MATERIALS AND MANU­
FACTURE. 

A pure limestone will, when burned in a kiln, yield the 
ordinary nOll-hydranlic lirne. To obtain a hydraulic lime, i.e., 
one which possesse~ the property of setting' undel' water, a silic­
eous or otherwise impure limestone must be used. It mu~t be 
composed of such proportions of silica, alumina and carbona te 
of lime that an excess remains niter burning. This will canse 
a slow sla.cking action <lnd a hydraulic lime is pl'OJl.1ced. 

A 11atura l hydraulic cement may be made from impure lime­
stone (impurit ies -silica, alumina, iron), The kiln product will 
not slake in the lump fOI'm, but when ground fine and mixed 
with water, will ~et both in water anti air. Such a cement sets 
rapidly , hut. does nnt possess the stl'ellgth of Portland rement. 

Portland cemell t is a manufactured article made by burning 
a mixlttre in which lime, silica, al umina: and oxide of iron are 
blended in definite proportio ns so as to form in burlling a fused 
clink.er, which wili when powdered set under water. The lime­
stone alld clayey matter are mixed so that cal'bonste oflime shall 
be present in about three times the quantity cfthe silica, alumina, 
and il'on oxide. If the lim estone is too Hrg illaceou8, a small 
proportion of high-calcium limestone may be added to supply 
the correct ratio. If th e propoltions vary even only a few per 
cent" an inferior cement will be pl'oduced; consequently, 
whatever raw matel'ials are used, the cornpositioll of all Port­
land cements remains approximately the same. 

A fJatural limestone perfectly suitable fol' Portland cement 
making would carl'y 75 per cent. carbonate of lime and 20 pel' 
rent. of silica, alumina, and iron oxide. 1' his could be bUl'TIed 
without adding any clay, aud would yield a good cement, but 
llUch an ideal rock is never met wilh. I-Jence, the necessity for 
additions. The result is that Portland cemen t differs from other 
cements in being a st rir-tly a rtificial product_ A remarkable 
thing is that it is o$uch a thoroughly re-constructed suLstance 
that although composed of the constituents of sedimen tary 
rocks, its mineralogical analogies in nature are with the 
rocks of the ultra·basic peridotite group. 

Eckel gives the following analyses of United States Port­
land cement mixtures ready fo), burning :-

SiO~ 
A1 2 0 s 
Fe~O . 
CaCO. 
MgCO, 

Silica 
Alumill& ... 
Iron oxide 
Lime carbollnte ... 

Magnesium carbonate 

1 2 
12'85 12'92 

4"92 4-83 
1"2 1 1"77 

3 
18'52 

6'56 

76"36 75'58 75'13 
2'U 4-34 4'32 

.. 
14·94 

2'66 
1 '10 

i5'59 
4'6. 
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Objectionable elemellti are magnesiulll cal'bonale when 
exceeds [) pel' cent. in the total mix; sulphur when it exceeds 
one half pel' cent.; and free silica slich as vein quartz 01' 

chert. 
It will be seen from the above that clay or shale is as indis­

pensable a 8ubstance on a Portland cenient property as lime­
stone. As a !'Uie, 4 cwt. 'of limestone :md 150 Ibs. of clay are 
used to make one barrel (380 Ibs.) of the cement. Attention 
has to be paid to the natul'C of tlHI; shale or clay. It should 
not contain le~8 than 55 per cent. Si0'l' and pl'efcrabIy 60 to. 
70 per cent.: and its alumina and oxide of iron together 
should not be more tilan half the !liliea content, and preferably 
only about one-third. 

Some of the smallest works are built with a capacity of 500 
barrels pel' day, but it is generally considered that for modern 
economical manufacture the plant should be capable of pro­
ducing from 2000 to 3000 barrels per day, and that the raw 
materials on the pl'operty should be sufficient to last tor 2U or 
25 years in ol'eier to justify the erection of works. It may be 
of interest to sketch the operations connected with the manu­
facture: they resolve themselves into the following :-

(1) l\lINING 'fHE RAW MA'I'EHIALS, 

This should be done by qual'ryinr- wherever possible, and 
undergl"Ound minin~ only resorted to when open cut working 
is impossible. Rock drills nre employed, actuated by com­
pressed air, rlteam, 01' electrici1.),. Limestone ]uarries are usually 
worked in benches, anti the material is bl'oken up by blastin~ 
and sledging before loading, In clay pits both quarrying and 
loading are frequently done with the steam shovel. The 
broken Btuff is then transported to the mill by hOI'.~epower, 
steam, self-Hcting inclines or ael'ial )"opeway, 

(2) PHELlMINAHV DRYING. 

Freshly quarried rock carries hygroscopic watel' and has to 
be dried prior to crushing, so as to pJ'evellt clogging in the 
aubsequent fine g"jnding. 1'he d"iers are usually of the 
rotary type (i ron tubes, bl'ick-lined) and fired with coal. They 
have a wOf'king capacity up to 10 tOilS per bour, alld require 
about five horsepower each. 

(3) FIRST CRUSHING. 

The mixtul'c of limestone and clay is first ?I'ushed coarsely 
(2" dia.) in either gyratory (Gates type) 01' 10 jaw crushers 
Blake type). The former has a continuous action and a 
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~rei1ter capacity; the latter type is less favoured. For cement 
works a crusher capable of passing 2~ tuns per hour requires 
20 to 30 horsepower. 

(4) IN'l'EItMEDIATH GRINDING. 

'rhe crushed mixture is next red need to a If>..mesh SIze in 
either a Ball mill or a centr'ifugal grinder like the Huntingdon 
or Kent M ill. The Ball mill Las a capacity of D tons per hour, 
and requires 30 horsepower; the Kent mill treats between 5 
and 6 t01lS per hour wilh 25 llOl'SepOwel'. 

(5) FINK GRINDING. 

The material is now gl'olmd to lOO-mesh size, ei ther in a 
tube pebble mill 01' a Griffin swinging 1'011 mill. Bc)th of 
these are efficient foJ' g-rinding the stuff sufficiently fi ne for 
burning. The pebble mill is all il'Oo tnbe carr~' ing- pebbles 
whicli fall and pnlverise the mixture as the tube I'otate~. It 
will tr~at 10 ton~ per hOlll' and COlIsltmes 70 horsepower, but 
more power than this is required for titarting it. The swing. 
ing roll mill grinds upwards of two tQns pel' llOur and requires 
"25 horsepower'. 

(6) BURNING TO CLINKER. 

The mixture is now to be burned in ~pecial kilns and at a 
'high temperatlll'e (nearly 3000 degrees F.). The product isa 
pardy fused ma~s, termed" clinker." 

In advtlnl'!eu practice 1he rotary type of kiln is used. This 
is a steel tube li'om 60 to 100 feet long, or even longer, by 6 
-or 7 feet diamett>r, and lined with fhe-brick. It is rotated by 
gearing and the mixture, fed in one flnd by a screw conveyor, 
travels t.hrough the cylinder by gravity. '!'he cylinder is 
inclined about half inch to the foot. 'rhe fire is started with 
wood, and the heat is maintained by blowing in coal dU$t at 
the lower end of the tube. A kiln 60 feet long will yield 180 
banels per day. 1'heoreticaJly each barrel of cement should 
require only 3U Ibs. of coal as kiln fuel, but in practice this 
quantity is insufficient, and twice or four times the weight is 
a normal experience. 

(7) GRINDING THE CLINKER. 

The hot clinker which drops out of the kiln is cal'l'ied by a 
conveyor to the heap, and cooled with water sprays. About 
2 per cent. of gypsum is added as 8 retarder, which has the 
effect of preveuting the cement from setting too quickly. It 
is then reduced in an intermt:diate grinding mill (a baIlor 
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Kent mill). The flrlal tine-grinding to ]00 HOU 200 mesh size 
takes place in the tube, Griffin or other mills. The capacities 
of the mills named I'unge from 10 to 20 bal'nls pel' hour. 

FURL REQUIREMENTS. 

Firewood must be easilyavllilahle and coal pl'Ocul"hble at 
cheap transpOlt rates. The Ea8t Coast coal will probably be 
found 8uitable for kilns, if H@ed fine. The more finely ground 
the coal, the poorer' is Ihe q"alit,v which may be used. If 
coal i~ used for power purposes as well as for the kilns, about 
2 cwt. of coal pCI' barrel of cement must be arranged foJ'. This, 
with a 500-hanel plant, would amount to ailol1t. 16,000 tons of 
COld per annum. 

POWllIt REQUIREMENTS AND COST. 

The usual calculation is that l~ horsepower is required for 
the production of each banel of cement. According to this a 
5UO·barrel mill would require 750 horsepow er; lhis is, how· 
ever, an OUTside estimate, and probably might be reduced by 
one·fourth. 

The only water' availahle fi))' wOI·ks at York Town is thnt 
contained in York Town Rivulet and Anderson's Creek, the 
lauel' some distance away. The CApacities of these creeks 
would need investigating, Lut it is pretty certain that the 
mOli ve power fHI' any mill woulli have to be steam. 

BleiningeJ' estimates tilat ill America a seven rotary kiln 
plant, ·with a capacity of12UO hHl'I'els pel' day, can be put up 
tor $300,1100 (.£60,000) .• 

Meade's estimate of the cost ofa mill with a 2000 barrels a 
day capacity i. from $600,~00 to $750,OUU (£120,000 to 
£150,0110). t 

• The Manufacture of Hydraulic Cements, by A. V. Bleininger, Geol. 
Survey, Ohio, Hl04, p. 3~9. 

t POl'tland Cement, by R. K. Meade, p. 161. 



VII.-CONCLUSION. 

From the preceding remarks it will be gathered that the 
establishment of a Portland cement works is a question which 
demands the consideration of several factors. Unless these 
factors are favourable, there should he hesitatioll before com· 
mitment to the large outlay requisite for 1511CCess. The suit~ 
abilitv of the limestone and shale must first be ascerwilled hv 
pr'lctlcal tests; the quantity availnble must be adequate to Ih'e 
capacity of-the proposed works for at least 20 year's; firewood 
and coal mllst be procurable cheapl,"; water for boilers must 
be at hand; a machinery !Site must be in a posllion for 
economic handling of the material; and finally thel'e must be 
a cheap tran8port to market. It seems celtain that the market 
price of the cement will for some years be downward rather 
than upward, anu that new cement works will succeed only if 
the abovem~ntioned factors exist in favourable combination. 
Thel'e are numel'ouslocalities in the island where deposits of 
raw material occur more 01' less suitable for the manufacture 
of Portland cement, but unle~s fnvourable wOI'king conditions 
coincide, intending manufacturers would do well to be cautious 
befol'e sinking capital in the large works which are necessary 
for t.his enterprise. 

But seeing that Tasmania is importing its entire consump­
tion of this article, it is highly desirable to investigate the con­
ditions surrounding each property which possesses the neces­
sary material fol' its production. Durillg the last 1001' 12 
years the industry everywhere has undergone a wonderful 
expansion. The use of Portland cement by ellgineers and 
buildel's haR developed a truly mal'velloils consumption, and 
this makes its manufacture by any country a question which 
should rel!eive serious attelltion. 

rrhe limestone hitherto met with in the West Arm country 
is the argillaceous variety which is usually employed in the 
manufacture of ontural cem,ent. rro make it of' use fOJ' pro­
ducing POl'tla.nd cement, it must be m-ixed with the lJl'oper 
proportion of purer limestone. Prospecting operations are 
requisit.e with a view of discovering beds of better gl'ade rock. 
The nearest visible supplies of pure limestone at present are at 
Beaconsfield and Winkleigh. 

W. H. TWELVETRJ<:ES, 
Govel'llmerat Geolugist. 

Launceston, 25th August, 1914. 
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