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REPORt ON BELL HILL TIN. WELDBOROUGH 

The object of:this report is to advise or 
suggest to the leasees:-

1. The most economic method ~ adopt for the 
further development and productive ruru.ing 
of the tin beariD6 lodes on the property. 

2. Methods of treatment, type of orushing and 
conoentrating maohinery oonsidered to be most 
suitable for the separation of the tin oxide 
from the stone. 
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Previous Eeports of reoent date hav~ been furnished 
on this property by officers of the Mines Department. 
The latest of these is by Mr. A. MoIntosh Reid, Director 
of Mines, dated 27th November, 1:;,25. 

~ince that time no further developmental work 
has b8en c"rried out on the lodes so that the mine, 
as far a;.; the latter are concerned, is in the flnme 
osition as tnen. 

Under the heading "Estimate of Value" Mr. !teid 
in his rec>ort, refers to the fact that having only 
two days alloted to the work of examination of the 
property, no uttempt could be malie to sample the ore 
exposed in the various workings, so that an e"timate 
of its value could not be made. 

Ore Extraetion 

In a mining property of teas description where 
a number of parallel lodes occllr Which have been to 
some extent developed by tunnel workings anci a rise 
to the surfuce on one of thelli, the obviuuu l)roeedure 
would be to muke tile fullest Ilse uf tnese ujJtming:;;. 

The tunnel has been driven south-we:;;terly, 
oLliquely across the lodes a distance of ,~v feet, 
at the intcrseotion of No. 3 .Lode u rise cunnocts with 
the sllrface, the distance thrOUGh beIng 200 l<:ut. This 
appears to be the on~y connection by a rIse to the 
surface. 

In all, four lodes were inkreected Ll the tllDnel 
in additiunto a number of veins three to eight"en inches 
wide. 

The ludes are of good stoping width, averaging 
5 feet across the smallest being 3 feet and the 
widest b feet. In the fllrther development of this 
mine with a view to oLtaining regular ore supl'li<:s tor 
milling, it wp~d be advisable at the outset to connect 
tllnnel with "'isurface by rising on Nos.l,2, and 4 lodes-
a rise has been put up from the latter at end of tllnnel 
but its extension is unknown - by this means large 
quantities cf lode material could be obtained by surface 
working cn the Tarious lode and Te1n out~rops, trucked 
to the rises for delivery to tunnel level, thence 
transported to milling plant. During the period 
occupied in working ore available by surface openings, 
developmental operations could with advantage be carried 
on at the tunnel level by driving on the various lodes, 
rising, and generally undertlJking all preparatory work 
in readiness for etoping above present tunnel level. 
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While such operations are ~n progress, systematio 7 
sampling of the ore ueveloped shodld be made and 
detailed reoords tabulated, in order that when the 
ore is blocked out a fairly accurate estimate of the 
quantity and value may be computed. 

In the process of mining ore of this character 
which invariably oarried erratio values in tin it is 
very neoessary to have as many working faoes as possible 
in order to maintain millin6 supplies at an average 
grade. Some portions of the lode may carr,J insufficient 
tin to be payable - which should be reJected as milling 
stone - although under oertain conditions it is neoessary 
in the ordinary oourse of mining operations to~ove it, 
to render P63able parts of the lode available. 
Per contra sections of the lodes may carry very rich 
storIe I it is just as essential to be in a position to 
reduce the output from a rich portion of the mine as to 
reject unpayable stone. An averaoe grade of stone for 
milling Puri,oses shou.ld not be arranged by reducing the 
tin content in addinc stone that would not pay to 
crush by i tDeli'. 

I,:r. Reid's report refers to the presence of copper 
pyrites in the ore in association with the tin oxide. 
It is very improbable th~t the stor.e at or near to 
the surfuce will c",rry sufficient ,",-uanti ty to interfere 
with millinG operLtiuns withuut "pecial aPl-'lianccs to 
dcal"ith it. 

In carryin,:; out the development work as sULgested, 
information ruspectingthe quantity 0;;:- this mineral 
will be g:..ined and if found tha.t it is likely to be a 
dcterrent in making a marketable product of tin ore in 
the ordinary process of concentratiol" consideration 
can be given for dealing with it by the introduction 
of Dpecial methods. 

1. Oil flotation 
2. Calcination 

Mr. Beid in his report mentions that while copper 
pyrites is promising tin ore is present in small 
quantities. TellS is important from a milling point of 
view and suggests that those parts of the lodes contaminated 
with copper pyrites may be avoided. entirely or discarded 
if necessary for removal for economic mining reasons. 

Connection by rises from tunnel level to the surface 
will surve the dual purpose of providing vent~~ation 
and as pa.sses for ore mined at the surface as well as 
for mullock for filline depleted stopes. 

Mining rlethods 

The system to oe adopted for mining ~{le ore i'rom 
the tunnel workinSs will be a creut ex~ent def,>end u.pon 
the distribution of tin in the stone. If i;; is found 
un development that fair sized blocks of Ground of good 
average payable e;rade can be made avuila>.:lle the rill 
system of stoping could with advantage be instituted. 

The v, .. rious lodes being Gteeply inclined with the 
added advantage of the one beine fairly hard, cost of 
handling will be comparatively a.leap. Good material in 
the shape of easy working granite at the surface is 
available for filling ground as it is worked out. A 
minimum quantity of timber will be necessary for mining 
purposes. These advantages in addition being able to 
exploit the lodes to considerable depths ~~low the 
surface by tunnel workings give an added value to the mine. 



Ore treatment 

The ore of this mine ,o,here disassociated with 
pyrites is very favourable for milling. Separation 
of the tin oxide froIT. the crushed ore can be effected 
by the use of the simplest forms of concentration. 

In the order of imj,ortance the first question 
to be decided is the degree of fineness to which the 
ore should be crushed to obtain the best results in the 
way of percentage recovery of tin. In some of the 
lodes the tin oxide occurs more or less irregularly 
distributed through the stone in form of comparatively 
large sized crystals whilst in others it is preuent 
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in vein like form comprised of very fine particles of 
oxide. In the same lode it is not uncommon to find both 
fine and COClrse particles of tin. 

The obvious r,rocedure when designing a scheme 
for treatmel.t of t:le ::;tone would be to recover as high 
a percentage "'s >,ossibie of' the tin with due reg,u-d to 
the avoidance of sliming, thus minimising loss in 
tailings. With that objective it is recoIn.lnended that 
course crushing with the use of jiGS for the separation 
of the tin be adopted. Coarse crushing implies 
reducinc the stone to a size that.:ili detach the 
greater quantity of' the coarse palGicles of tin from it. 

The most suitable size of <.;creen to use on tne 
crushing ILacLine will best be determined in actual 
millinG ,cfork. rrovlsion sho.ld then be made for fine 
e;rindinc and the "second::;" "roduct 0.( the jigs, 
cl::,scoification and coneentratlon on reciprocat~llb tables. 

In any sct-leme of operation.: -totr",," t the are of 
a mine of till.; descri ,Jti0Yi; consid(;ring that the lodes 
c.nd veins are so far as is knuwn of cooparatively High 
grad(;l; it wO..ild be advisable to COIrllllenCe with a moderately 
smoil plant Vlith vrovision to add to it if desired at 
.my future till.e. 'rho safest proc"dure WOuld be to erect 
a pilot j~lant designed to tre:lt 50 tons £ler day of 24 urs. 
A rew f.lOntlls trial run with a vlant of that capacity 
would enable Guffici",nt data to be gathered to decide 
the question as to whether additions or a second unit 
would be jus~iried. 

In the record of production referred to 
in Mr. Reid's Report (2u ; 11; 25) he states that 
a bulk Gam,!Jle of IJU tons of the surface stone represunted 
iI, forkirigs fror.; sluicing operations, treated in plant 
in an adJacent lease returned I ton 16 cwt. of tin ore 
equivalent to 1.8% recovery of oxide. Assuming that 
the stone on treatment returned 1% oxide, treating 50 
tons daily would give an output of 10 cwt. daily or 
3 tons weekly, whic:. on the present market "rice for 
tin would realise an apIJroximate net value - i.5uu. 

The estimated cost of treatment ~ncluding ore 
breaking, ~ne development and milling including office 
charges, maintenance and depreoiation snould not 
exceed 15/- per ton. This would leave ~l estimated margin 
of profits equal to £275 weekly. 

There is now a wide choice of crushing :r.achinery 
to choose fI-om; Gravity Stamp batteries for large 
capacity plants are practically obsolete. On a small 
mine where the initial capital outl~ is to some extent 
experimental, the matter of deciding on the type of plant 
will no doubt be governed by the que~tion of cost. 
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There are many disused stamp batteries available at 
very low cost which Vlould serve a useful purpose 
on crushing stone at this mine. There is also the 
question of transport to be considered that is if a 
stamp battery could be secured in the district, the 
cost of erection of plant would be reduced. 

An imvroved type of Chilian Mill for ore 
orushing has recently come into favour. The mills 
can be set to reduce the stone to any desired size, 
following a preliminary crushing in a rock breaker. 

~articulars as to capacity, cost etc. can be 
obtained from Messrs. Anderson & Co. Engineers, Richmond, 
Victoria. For the v._,riou:..; units of piant t.ho l'oHowing 
are reccI;lJ:,ended;-

POVier 

(1) Gyratory or jaw crusher rock breaker wi tl, 
a capacity 7 tons per huur to reduce 
stone from 6 in. dia to pass through Ii ring. 

(2) 10 Head stamp bat"ory (1000 Stamps) or 
alternately C"ilian lall with a capacity to 
reduce rock of It inches dia. to 6 mesh 
or finer at the I'ate of 3 tons per hour. 

(3) lme 5 ft. dia. l!'orwar1 and .Jovm Grinding 
J. an. 

(4) l'luneer jigs of capacity to deal with 
"ilantity of stone pro;;ol;>ed to crush per hour. 

(5) GlassHiers 
(0) Curvilineer Cuncentrc:LinC; :rableD (4) 

For the must available form of power a crude 
oil burnulb engine of Diesel tYl'e is recommended. One 
of 50 D.ll.P. would be cal'uble 01' YiOr;c';'IlfC; plant as 
above desoribed. 

If it is found that the jJreuence of iyri tes 
in the ore is adversely effectinG the quality of the 
till cul,ccmtrat-as recovered provision should be mude for 
further dressing treatment either by oil J.'lotation or 
calcinatiun and re-concentration of the calcines. 
The cost oJ.' a flotation unit capable oJ.' dealing with 
30 cwt. of eoncentrc"tes daily is al~proximately £150 for 
a calcininc; .plant of similar capaoi ty ·the cost \'iould 
be at a minimum .£lOO(). 

If the concentrate can be suecessf'ully treated 
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by flotation nu further dressing of the tin is neoessary. 
In the cuae of calcination re-grindinG and re-conoentration 
of the calcines Il.u"t be carried out with un unavoidable 
loss of tin. 

In makinG the above reconJr:endations as to plant 
it is understood that the lessees are satisfied they 
have a sufficient quantity of payable grade ore to 
justify the eX;lendi ture in plant. li'rom a brief inspection 
of the lode outcrops and of the fact that tney have been 
explored tu sO::.e ex Lent by tun; el Ylo.rkings with 
sati:>faotory re:c;ul ts the impreCision wUJ.ned by the l"iri ter 
is that the .,.ropcrty if equi,ped with an efficient 
plant and economical management shows every prospect 
of developing to a well payable loo.e mining venture. 
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Milling l'lant Site 

The most suitable position for treatment 
plant is in the valley o£ the Britrulnia Creek which 
slopes mirectly from the hill in which the lodes aL'e 
situated. The ore from the existing tunnel or from 
any lower levels that may subsequently be opened up 
oould be conveyed to the plant by sell'-acting ground 
tramway. In selecting a site at a low level at a 
convenient position in respect to the mine Vlould nave 
an added advruitage with regard to water supply for 
dressinC pur~oses. 

;iater Supply 

j;'rom General observations and informatiol, 
obtained the quantity available would be quite 
sufficient I'01' dressing pur oses in the mill. 

Mines Department, 
Hobart. 

21st December, 1927. 

J. B. Scott. 
STATE MINING l!:lJGI.NE.t::R. 
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