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SECTION ONE

INTRODUCTION

The Mt Bischoff Project describes the exploration and
development by the Mt Bischoff Joint Venture, comprising
Metals Exploration Ltd, Comstaff Pty Ltd/Preussag Aust
Pty Ltd, for the establishment of mining and treatment
operations at Mt Bischoff, near Waratah in north-west
Tasmania.

The occurrence of tin in the Mt Bischoff area was
discovered in December, 1871, by James Smith. Mining and
processing operations commenced in 1873 with sluices and
hand jigs producing saleable tin concentrates.
Ini tially, the operation was worked as an alluvial mine
with underground prospecting commencing in 1897. Mining
and processing continued by private companies until 1929
with the Mt Bischoff Tin Mining Company Registered being
the most significant producer.

From 1929 to 1942, the area was mined by tributors, with
the Mt Bischoff Tin Mining Company Registered providing
the processing facilities on a rental/payment basis. The
Company ceased operations in 1942 with the Commonwealth
Government acquiring the mine and plant. The Government
worked the area until their withdrawal in 1947. The area
has been worked on a small scale from 1947 to date by a
number of tributors.

The Mt Bischoff tin deposit comprises a patchy and
variable cassiterite mineralisation within a more
widespread but variable (massive to disseminated)
sulphide mineralisation (pyrrhotite and pyrite), which
replaces a Pre-Cambrian dolomite in the zone of its
contacts with underlying Pre-Cambrian siltstone/sandstone
and a transgressive Devonian porphyry dyke set.
Cassiterite mineralisation also occurs in association
wi th disseminated sulphides within the dykes, which are
themselves slightly griesenized. The material replacing
dolomite has been named the Dolomite Sulphide Lode
(D.S.L.) and the sulphide-bearing porphyry simple
Porphyry.

The major tin mineral in the D.S.L. ore is cassiterite
with traces of stannite. This is associated with
sulphide (predominantly pyrrhotite), talc, serpentinite
or quartz/carbonate.

The major tin mineral in the porphyry ore is cassiterite,
with a significant fraction occurring as stannite. These
are associated with quartz, topaz, carbonate, fluorite
and sulphide orebody.



ROAD TO BURNI~

METALS EXPLORATION LIMITED

MT. BISCHOFF JOINT VENTURE

PIT OPTIMISATION STUDY

LOCALITY PLAN

SCALE I; 12000 MAY 1984 DRG. NO. 84 -106

5cm

WARATAH

....······1
~ / f

ORE K :
STOCKPILE ••••••••••

I'

I

I

I

I

I

I

•

I""

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



4

Case 1

EXECUTIVE SUMMARY

SECTION TWO

3.82 x 10 6 tonnes
0.48% Sn
8 years
1:5.9 (ore t:waste t)

3.82 x 10 6 tonnes
0.48% Sn
8 years
1:5.9 (ore t:waste t)

Case 2

Total ore
Combined Head Grade
Life of Mine
Overall Stripping Ratio

Total ore
Combined Head Grade
Life of Mine
Overall Stripping Ratio

Case 3

Mining and stockpiling operations at Waratah
with transport to custom milling at Aberfoyle's
"Cleveland" concentrator. One "pre-production"
year would be followed by an initial annual
production of 150,000 tonnes of D.S.L. ore

Mining and concentrating at waratah with one
"pre-production" year followed by an initial
annual production of 150,000 tonnes of D.S.L.
ore increasing to an ultimate annual production
rate of 400,000 tonnes combined D.S.L. and
Porphyry ore.

Mining and concentrating at Waratah with one
"pre-production" year followed by an initial
annual production of 200,000 tonnes of D.S.L.
ore increasing to an ultimate annual production
rate of 550,000 tonnes combined D.S.L. and
Porphyry ore.

773005

Background

1981 Austin Anderson were commissioned by the·
Joint Venture manager (Metals Exploration Ltd) to
carry out a preliminary engineering study. This
study dealt with three individual mining production
rates, namely:

Numerous engineering studies and mine planning
exercises have been carried out with the intention
of establishing the most cost effective means of
mining and processing the ore from the Mt Bischoff
tin deposit. A brief history of the more recent
studies is as follows:

2.1
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773006

In all cases the mining operations were to be
carried out by J.V. personnel.

examined and a new
following ultimate

0.89 x 10 6 tonnes
0.80% Sn
4 years
1:3.8 (ore t:waste tl

3.564 x 10 6 tonnes
0.73% Sn
10 years
1:5.3

155,000 tonnes per annum
245,000 tonnes per annum

were to be preceded by one
Year 1 would only yield 67%

to allow for a "settling-in"

Total ore
Head Grade
Life of Mine
Overall Stripping Ratio

D.S.L. ore
Porphyry ore

iil 130,000 tonnes of D.S.L. ore to mined,
stockpiled, transported to Cleveland and
fed directly into the concentrator.

As a result of the Austin Anderson study the Joint
Venture decided that a modified Case 3 operations
plan would be the most acceptable. The
modifications to the plan were broadly set as
follows:

bl A complete reassessment of the geological
information and updated drilling results would
be carried out.

il Approximately 270,000 tonnes of Porphyry
ore to be mined per annum, this to be
stockpiled, transported to Cleveland then
fed into a pre-concentrator which would
reject 50% as tailings, the remainder
delivered to the concentrator as an
upgraded flotation feed.

a l D. S . L. ore to be mined in Years 1 and 2 and
from then on blended together with Porphyry
ore, the ultimate tonnage to be made up of -

increasing to an ultimate annual production
rate of 260,000 tonnes of D.S.L. ore only.

When the new ore reserves were
mining design completed the
production rates were set.

Mining operations were to be carried out by J. V.
personnel.

These production rates
"pre-production" year.
of ultimate production
period.

Total ore mined
Combined head grade
Life of Mine
Overall Stripping Ratio
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7'73007

Contractors were to be used in the "pre-production"
year and to assist in waste removal thereafter.

option was
to minimum

an open pit operation
under our supervision

0.238 x 10 6
0.98 %Sn
8 years

When it became obvious that the latter
nonviable the Joint venture resorted
option as follows.

Unfortunately due to tin quotas, low market prices
etc the feasibility study indicated that this option
was not viable at that point in time.

The minimum of infrastructure necessary to support
the operation is planned.

The Process Plant throughput is 34,375 tonnes per
annum and from average head grade of 0.9% tin the
overall plant recovery will be~ to a concentrate
grade of 55% tin. At this tonnage the annual

The mine will be developed as
with the use of contractors
for all the mining activities.

Total Ore
Head Grade
Life of Mine

The 1978 Comstaff Joint Venture - Metals Exploration
Ltd Agreement called for a Decision to Mine to be
made at a minimum rate of 100 tonnes per annum
contained tin. In order to be assured that this
would be possible, the Mt Bischoff Joint Venture
performed several studies incorporating the use of a
small modular plant at waratah and contractor mining
of high grade DSL ore at low stripping ratios. The
first such plan called for mining in the Greisen
face area. The second plan called for mining in the
Pig Flat area, as follows:

The Process Plant will consist mainly of "caravan
mill" components interconnected to build up the mill
with only the concentrate treatment housed in a
fixed structure. The "caravan mill" consists of 5
units, containing all the equipment necessary,
mounted on to mobile trailers for the crushing,
grinding flotation and tabling section of the plant
<refer to appended specifications).

The mining and treatment of Mt Bischoff DSL ore from
the Greisen Face area is feasible at a rate
necessary to produce a minimum of 100 tonnes of
saleable tin into concentrate. The area considered
for mining is planned to provide a minimum of 7
years of high grade DSL ore for processing. The
potential for additional ore in this area and the
"pig flat" area would extend the project life to
beyond 10 years at the planned throughput.

I ~'o
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(Refer to Section 5 for details>

Capital Cost Summary

773008

be

3.60

11. 36
22 .44

37.40

50

214
20

175

S/tonne

145,8

455,8

will

3,733,6

2,673 <

3,312

ASOOO

Unit Operating Costs

Process
Administration and

Infrastructure (including
Head Office input>

Mining (including Secondary
Break>

2.3.1

Installation and Commissioning

Operating costs are expressed in AS per
tonne of process plan feed.

SUB TOTAL

Operating Cost Summary

Housing

Mine - Development (prestripping>
- Equipment (light vehicle>

production of saleable tin will be 138 tonnes in 260
tonnes of concentrate.

The total capital for the project
AS3,733,600 as summarized in Section 2.2.

The development programme indicates a 6 month period
for mine and plant development prior to commencing
production.

Engineering (5% of sub total less
Prestripping>

Contingency (15% of sub total less
Prestripping>

The above costs are expressed in terms of third
quarter 1988 cost.

Process Plant and Infrastructure

The operating cost at the average throughput of
34,375 tpa will be S37.40 per tonne.

2.2

2.3
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2.4 Manpower Summary

(Refer Section 6 for Details)

Area Staff Award TOTAL

Administration 1 1
Mining Supervision 1 3 4
Process Plant 3 9 12
Maintenance ---.l ---.l

d, 15 20 >

2.5 Realisation Costs

8

773009

Payment will be made for 96.7% of the
contained tin.

/

84,534
221,802

80,437
66,516

294,115

1347,405

A$165 per tonne
of Concentrate

A$185 per tonne • '}
of Concentrate

TOTAL

Revenue

Concentrates will be shipped from Waratah
to Penang for smelting.

Annualized Operating Cost

Labour
Plant Reagents and Consumables
Power HEC
Other
Contractors Charges

Smelting Cost
(based on an
exchange rate
of A$ x 2.08 = $m)

Transport Cost
Waratah to Penang

Transport and Smelting2.5.1

2.5.2

2.3.2

I
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2.6 Production S~ry

Period Tonnes Grade Recovery Contained
Milled % Sn % Tin tonnes

0-6 mths Construction/commissioning
6-12 mths 17,188 0.9 45 70
Year 2 34,375 0.9 45 140
Year 3 34,375 0.9 45 140
Year 4 34,375 0.9 45 140
Year 5 34,375 0~9 45 140
Year 6 34,375 0.9 45 140
Year 7 34,375 0.9 45 140
Year 8 10,975 0.9 45 --.!i

TOTAL 234,412 956

2.7 Financial Evaluation

The financial evaluation of the operation was
carried out and the following results were achieved:

NPV at 15%
(000'5)

Base Case 3,326
(refer Figure 2.7.1 for
Cash Flow Summary)

10% change in Capital increase 3,699
decrease 2,953

10% change in Revenue increase 2,797
decrease 3,856

10% change in Op Cost increase 3,789
decrease 2,863

Base Case parameters were:

Tin Price AS/t
Exchange Rate (SM:SAl
Payable Tin in Concentrate (%l
Tin in Concentrate (%l
Tin Recovering into Concentrate (%l
Freight Plant-Smelter (SA/tonne of

concl
Smelter Charges (SA/tonne of concl
Depreciation
Royalties

Resale Value of Assets Plant

Housing

5
2.08:1

96.7
55
45

165
185
Life of mine

* The lesser of
2.5% of sales
receipts or 5% of
net operating
profit.

25% of Direct
Capital Cost

25% of Direct
Capital Cost
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"ount 8i shoff

Production and Cash Flow Projrctions
8asr Casr

Production 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 Total
---------------------------------------------------------------------_.---------------------------------_ .. _-

Orr "ined t '000 17 34 34 34 34 34 34 11 232
Hrad Bradr 1 tin 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 7.2
Tin Production 67 134 134 134 134 134 134 45 916
Tin Pricr @31/5/88 .A10851

Rrvrnur 727 1,454 1,454 1,454 1,454 1,454 1,454 488 9,39

Op. Costs A.37.40/t lillrd 635 1,272 1,272 1,272 1,272 1,272 1,272 411 8,678
Con. handling .350/t conc 44 88 88 88 88 88 88 29 601
Slih Royal ty 2- 4 3 3 3 3 3 1 (\) (9) 11
Capital Drvrlopl!nt (234) 0
hx Payablr 36 36 36 36 36 36 IS 194 425

Oprrating Surplus (234) 46 90 55 55 55 55 55 11 (14) (185) 224

Capital-Trrat/Housing (2,898) 72S 12,173)
-Eng./Contin. (602)

Cash Flows (3,734) 46 90 55 55 55 55 55 11 711 (185) 949

Discount Factor @151 I. 0000 0.8696 0.7561 0.6575 0.5718 0.4972 0.4323 0.3759 0.3269 0.2843 0.2472

Nrt Cash Fl ows 13,734) 40 68 36 32 27 24 21 4 202 (46)

NP Y 3,3261 '1
'1
e,;)
0
!-'
!-'
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Ore Reserves

SECTION THREE

orethe

59,242
20,124
36,603
43,505

2,033
69,944

231,451

Tonnes x Grade

recovery of

time of one 8 hour shift
5 days per week, 50 weeks

1. 49
0.51
0.83
0.97
0.33
1.12

Grade (% Sn)

Operating
per day,
per year.

90% mining
reserve .

3.

i)

Diluted Mining Reserves

General

The Geological reserve has been modified
to give a Mineable Ore Reserve using:

OPERATING DESCRIPTION

773012

The mine plan developed for this study
outlines an open pit to extract the ore
reserves detailed in Section 3.1. The
extraction rate of 34,375 tpa was based on
the following parameters.

1. Minimum of 100 tonnes of contained
tin at the specified mill recovery
rates and calculated mine head grade.

2. 20% oversize material ex the primary
feed grizzley, which is to be
stockpiled for secondary breaking.

3.2. 1

Section Tonnes

Mining

940 39,760
39,460

960 44,100
980 44,850

6,160
1000 62,450

TOTAL 236,780

3.2.2

The Ore Reserves used in this study are from the
Greisen Face are above the 620 m level of the total
Mt Bischoff DSL Reserves. Based on the December,
1981 Ore Reserve calculations, which were revised in
April 1983 by Douglas McKenna & Partners. The ore
selected contains a total 236,780 tonnes at an
average grade of 0.98% tin. The table below
outlines these reserves.

3.2

3.1

I
I
I
I
I
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3.2.3

3.2.4

773013
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ii) 10% dilution at a nominal grade of
0.1% Sn.

he KLneable Ore ReBerve is 234,412 tonne.
at an average grade of 0.90% ~

Production Schedule

The production plan was based on average
annual production rate of 34,375 tonnes at
a grade of 0.90% tin. This rate gives a
mine life of 6.8 years.

Mining Plan

An overall pit plan was developed (refer
attached Drawing) giving a total volume of
material to be mined.

BANK CUBIC METRES

ORE

WASTE

TOTAL

67,651

193,761

261,412

The average stripping ratio is 2.33:1
(waste:ore:tonnes).

The pit design was based on:

i) wall angle of 45 degrees overall.

ii ) bench height of
temporary ramps
various heights
configuration.

10 metres
and benches

dependent on

with
at

one

Pre-production stripping will be carried
out above the 650 m level, resulting in an
average waste:ore ratio (tonnes) of 1.42:1
for the production period.

Access to the ore body will be via the
"pig flat" area at the 930 m level with
immediate ore production from existing
exposed faces. The majority of the ore
above this level will be blasted and dozed
over this face for loading at the 930 m
level.

Ore will be loaded by Front End Loader and
transported to 200 tonne coarse ore bin
off highway haul track.



Metallurgy

The flowsheet shown in Sk3 was developed from the
current knowledge of the DSL ore and the requirement

12

Method ii):

service the operation
a minimum of onsite

mining and prestripping
supervision of contractors

Contracted
with owner
activities.

The costs used in this study, were based
on the parameters developed from Method il
with quoted rates from a Tasmanian
earthmoving/mining contractor.

Due to the small annual tonnage, equipment
size was kept to a minimum and the use of
secondhand equipment was envisaged.

iil

A contracted prestripping and mining
operation is proposed to include the
supply of all labour, equipment and
materials necessary for the operation.
The control of the contractor will be
carried out by a mining supervisor to
ensure satisfactory mining performance.

bl the effective use of equipment on a
capacity time basis.

a l the support staff and equipment that
was necessary.

Method i):

Mining Method

773014

il Owner purchase, operation and
maintenance of equipment for the
mining phase with contracted
prestripping.

An Ore stockpile capacity of 1 weeks live
capacity at average mill throughput will
be maintained to augment feed to coarse
ore bins as required. Waste disposal will
be via a haul road to an area west of the
Pit.

The contractor will
from Burnie with
personnel.

Two methods of operation were considered:

'rhe small tonnage to be produced resulted
in a high cost per tonne due to:

3.2.5

3.3

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



13

of simplicity of operation. The following
parameters were the basis for process development.

The plant was developed to take advantage
of equipment available, in "caravan mill"
components, consisting of all the
necessary equipment for the relevant
section mount on mobile units suitable for
towing by road to site, to reduce
transport and set up costs and have
maximum resale value. The crushing,
grinding, flotation and rougher tables are
in modular form with cleaner tables,
concentrate treatment and bagging housed
in a fixed bUilding.

23%
23%

9%
45%

12 mins
15 mins

Sulphur to
one cleaner

Feed 40% tin by weight
Recovery 95% to final
concentrate grade of 55%
tin.

Weight split
+ 100 micron
75-100 micron
38-100 micron

38 micron

45%

Residence
Time Rougher
Cleaner

Weight Split
Sulphide Cone. 45%
Sulphide Tail 55%

0.9 Tin, 18% Sulphur
80% passing 160 microns
12 kwh/tonne

Recovery 90%
35% a grade of
stage

General3.4.1

Overall Recovery of
Tin into Concentrate-

Process Plant

Concentrate dressing-

Gravity Section Feed-

Sulphide Circuit

Feed Grade
Grind Product Size
Ball Mill Work Index-

3.4

I
I
I
I
I
I
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Operation Schedule

773016

The plant was designed to operate to the
following parameters.

1 shift/day ) for 5
) days/wk

3 shifts/day) and 50
) wks/yr

6.75 tonnes per hour
85%

Other:

Process Description

Feed rate:
Plant Availability:
Operating Times:

Concentrate
Treatment:

Run of Mine ore will be dumped onto a
grizzly over a 200 tonne capacity coarse
ore bin. The oversize being stockpiled
for secondary breaking for new feed. The
coarse ore will be feed via apron feeder
and conveyor to a double deck screen
closing the crushing circuit. The
crushing circuit will consist of a 2415
single toggle jaw crusher and a 560 rom
standard cone crusher. The crusher
product will be 100% minus 6 rom.

The concentrate will be batched via a
single stage sulphide flotation and a
screw dewatering feeder to a kieve for
final upgrading. The kieved product will
be bagged and weighed ready for shipment.

Classification of the gravity feed will be
via a desliming cyclone, hydrosizer and
cyclone to produce 3 product streams for
gravity concentration will be by 3 rougher
tables and 3 cleaner tables. The gravity
concentrate is screened and stored in an
agitated storage tank for the day shift
concentrate treatment.

The tailings will be disposed of in 3
separate area:

The crusher product will be fed via a 12
tonne surge bin and conveyors to a 60
degree DSM screen, with a screen aperture
of 300 micron, closing the 1.8 m diameter
x 2.4 m long ball mill. Ball mill drive
will be 100 kw wound rotor induction
motor. The Ball Mill product will be
pumped to a conditioner and two stages of
flotation to remover the sulphides.

3.4.3

3.4.2

I
I
I
I
I
I
I
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3.5 Infrastructure

Plant and Mine

The infrastructure associated with the
plant and mine will be:

unit
available
Manager,
and Mine

The concentrate
treatment building
will have sufficient
space for reagent and
spare parts storage.

Transportable unit to
cater for the planned
workforce. No
provision has been
made for the
contractors personnel .

A bUilding will be
provided for the
cleaner tables,
concentrate treatment
and bagging. The
building will be steel
frame and clad with a
concrete floor and
overhead monorail beam
for concentrate and
Kieve handling.

Each of the mobile
units will have a semi
enclosed structure
built over them after
positioning.

Transportable
with space
for Site
Plant Foreman
Foremen.

flotation tailing will be
the final tailings disposal

15

Sulphide
pumped to
area.

Administration
Office

b) The gravity tailing will be thickened
and pumped to a separate tailings dam
to enable the tailings to be
available for future treatment.

c) The Kieve tailing will be stockpiled
in an area adjacent to the plant for
future treatment.

a)

Change Rooms

Plant BUildings-

3.5.1

I
l~

I
'''Y

,,:
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Site Works

Services

Process Plant

be provided to
associated with

773018

Power Power will be taken
from the existing HEC
grid within Waratah
town.

Water Supply - Water will be pumped
from the Waratah River
above the falls via a
pipeline to a fresh
water storage tank in
the plant area.

The process plant will operate
continuously for 5 days per week for 50
weeks of the year. Concentrate treatment
and bagging will be carried out in batch
operation on day shift only .

Four light vehicles will
cater for the activities
the operation.

Housing

The open pit mine will be operated by a
Contractor under the supervision of the
Mine Foreman. The Contractor will be
responsible for all phases of the mining
operation including the stockpile
maintenance, grizzly clearing and
secondary breaking. The mine will operate
I shift per day, 5 days per week for 50
weeks of the year.

Light Vehicles

Provision of three 3 BR houses for the
senior operations and a single mens
quarters capable of accommodating 10
people, wi 11 be made on land wi thin the
existing Waratah town area.

The area for the stockpile and process
plant will be cleared and graded for
adequate drainage and optimum equipment
location.

3.6.2

3.5.4

3.6.1

3.5.3

3.5.2

3.6 Operating

I \,
.y

I
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The Single Mens quarters will
on a fully serviced basis
working days and on a casual
for the weekend days.

Housing

CONSUMPTION
kg/tonne

be operated
for the 5
meal basis

1.0
1.0
0.1
0.2
0.5
0.03
0.02

and reagent
tph throughput

be carried out on
necessary during the

consumable
the 6.75

17

The expected
consumptions at
rate will be:

Maintenance will
Saturdays and as
operating period.

Balls
Sulphuric Acid
Copper Sulphate
Xanthate
Talc Depressant
Frother (MIBC)
Hocculant

3.6.3

I
I
(,.,.
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An Environmental Impact Statement (EIS) will have to

773020

There are no foreseeable problems associated
obtaining the required approvals within
development programme envisaged.

I
I
I
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SECTION FOUR

ENVIRONMENT

be prepared for presentation to the
Government prior to proceeding with the
The existing data base is sufficient to
preparation of the EIS.

Tasmanian
operation.
allow the

with
the
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SECTION FIVE

COST DATA

773021
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DETAILED CAPITAL/OPERATING COST
ESTIMATE SHEET

MT BISCHOFF
PROJECT

Mill and Mill Infrastructure

76480
6367

35019
75800
20000

20000

36000

102000
45000

213666

233666

256000
324000
372000
539000
369000
207000

87000
60000

192000
84000

TOTAL

TOTAL

2673000

150000
25000

175000

8.00
0.30
1.10
1. 00

20000

50000

UNIT
PRICE

UNIT
PRICE

1

1

NO OF
UNITS

NO OF
UNITS

9560
21224
31836
75800

ea

UNIT

ea

met.
BCM
BCM
BCM
Unit

UNIT

TOTAL

TOTAL PRE-STRIP

TOTAL MINE

Utility

Prestipping - Contractor

Vehicles

Housing

DESCRIPTION

DESCRIPTION

Houses 3BR Complete
SMQ 10 Man Capacity

Coarse Ore Bin
Crushing Section
Grinding Section
Flotation Section
Gravity Section
Concentrate Treatment
Tailings Disposal
Power Supply
Water Supply
Concentrate Buildings
Unit Covering and

Change Room
Vehicles and Equipment
Site Preparation &

Miscellaneous

Drilling
Blasting - AMPO

- SLURRY
Haul to Dump
Stockpile Area Formation

I
I
1
I
II
I
I
I
II
I
I,
I
1
I
I
I
I
I
I
I

•



Summary

Mine Pre-strip 214000 214000
Mine Equipment 20000 500 1500 21500
Mi 11 and Mi 11

Infrastructure 2673000 134000 421000 3228000
Housing 175000 8750 26250 21000
Installation and

Commissioning 50000 2500 7000 59500

TOTAL 3132000 145750 455750 3733500

CONTINGENCY % = 15
ENGINEERING % = 5

773023

DETAILED CAPITAL/OPERATING COST

21

TOTALCONTINGENCY
$

ENGINEERING
$

ESTIMATE SHEET
MOUNT BISCHOFF

PROJECT

DIRECT
$

DESCRIPTION

I
I
""'
I
I
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I
I
I
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I
I
I
I
I
I
I
I
I
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I
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* Shall be in charge of operation during afternoon and
night shifts.

Summary

STAFF AWARD TOTAL

Administration 1 1
Mining 1 3 4
Process Plant 3 9 12
Maintenance ---.l ---.l

~ 15 20

Site Manager

I
q;"'-'

,I
,

I:
I
I,
I
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SECTION SIX

MANNING

6.1 Project Manning Disposition

Head Office
Professional Input

1 Plant Superintendent

1 Clerk/Typist
1 Purchasing Officer/Stores

Controller
3 Crushing and Grinding Operators*
3 Flotation and Gravity Operators
1 Concentrate Treatment Operator
2 General Hands

2 Fitters/Boilermakers
1 Fitters Assistant

"" ,..., '"' 0 2· 4I , ;)

Part-time Typist/
Clerk

1 Mine Superintendent

1 Clerk
2 General Hands
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SECTION SEVEN

DRAWINGS

773025



MININIUM PRODUCTION
MINE AREA LAYOUT

5kdd, 2

773026

,
, I
\I
)-/1
{- /
~ /

\

FEET

TCIlI''''9. Da.., 2
(,••:';l ta;I'~,)

20

VI.NTURE

CASE.
JOINT

INTEI2VAL

'.

CONTOUIl.

al.CHOFF

"

. Tail;"9"=' Do.,...... I
(sulphide. TQ;II"., )

---?
_1'

,-'yr'

1011:

'-~_'~ '------"'_·-:.-;-;;c-~~

- -~"

14600

Scm

---7/

SCALE
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MINIMUM PRODUCTION CASE
FLOWSHEET FOR MT. BISCHOFF DSL ORE

SK 3
FEB, 82

773027

IGRAVITY TAILING I

ILOW GRADE STOCKPILE I

ISULPHIDE TAILING I

r day

COARSE ORE
BIN

6.75 tph

ICRUS~ING I
ISURGi BIN I
IGRIiDING I

ISULPHIDE SCAVENGER I-
;-----..

IKlEVE :

1. 24 tonnes pe

BAGGING AND
WEIGHING

o/s

SULPHIDE
FLOTATION

•ICLASSIFICATION:

• ••• ••• ••
I TABLING I
I I

~
..BATCH

RECYCLE

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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773028I f\.r.v
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I Caravan Mill,
: a mobile plant
I· fromSala
I
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I
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have been made on \'arious ""quests
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THE SALA CARAVAN MILL

.' .' ,.
Recently minor modifications
from custOmers,

' •• J.

For most applicJ.tions, a comblnation of ibose two units will be 'needed
to give the best metallurgic"l resu!t".

To further enh"nc"" tre adaptability o[ the ')IILA CARAVAN MILL two
gravimetri~ irall"r u ni ts have been de""lnp"d. Avai lahle IS e'i ther
a concentrating, table unit or _ sp,,'a! conc.c"ltrat.on unit. '

Drawing'148 930 shows the C.';RAVAN MILL arranged for
separation: '

In those application wher'e it selective f1o,t"tion process is cO!'1templated :,
a second ilo;.da!:lon unit mij,f;t be il1chJc1~~d. Please ~ee the enclosed speci~

fication for this alternotive,

,,' .

The origbal m':'bile ore dressing plant, wellkrio;"n~inder the name'
SALA CARAVAl\ MILL. consisted of a ·j-lraile!' unit with a nominal
capacity of 100 TM/24 heurs. It was demgned for flotatiol: of one
single concentrate. This CARAVP,N MILL design has now:'"en on
our product line since 1'170,

The t,,1'o {actors that determine the capacity of the unit are the size
of the grinding mill al,d !ilC energy input .-" the grinding milL Slight
modifications to ihe SAL" CAf~A'lf'N MILL has a::uwed the total capa­
city to be raieeci up to 200 TM/24 hOllr". The capacity will, howevel'.
vary depending on suci1[:.r:;;p.=-;:tie;;,,"grindaLdity c·f the ore and "

, other characterIstics. Thi3 has bet"l1 ac.:on,plished by stal:l!ardizing
"on a (J 1800 x 2400 ,mm grind.ng ,,-.ill ;:liJwp.red by a 110 k\\ eiectrlc,

drive motor. The si~e "f the rower' gen"'I·~.tf,1r hal') <'onsequ'.'ntly also'
been increased, Where electrIC powe.' is available locally the power
generator m"y bi.' excluded, Flect,.k 'cont"ol cubicles will ,'emain on
each of the (>thf'r trailers,

, Drawing 146 971 shows the CARAVAN haLL ar,·ar.ged for a single product
floatation. "

." Also the flowsh ..et for the crushing UniL hJ.s been ;nodified to accomodate
. the inc"t'ased capadty. The or" tee,-;, IS first "l1<Jwed to pass over a
t~.'o-decked screp-n. The +25 nun malef'ia:~· is taken tv the Jaw crusher.
MaterlJ.l I, .. 25 111m is ted to 'he cone er< "her 2nd the -6 mm material

;... is tak~n direct! \' to the grindi ng noi II.

. ",;'

• ," I

'The concentrating table unit is equipp'''' w:tha tripple deck concentrating
',.; table of Deister-Concellco deSign with outlets fOl' tailings. middlings and

concentrate.

\'
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FlOWSfiEETS
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rRUSHING UNIT

~on MIll GRINUIN~ GNIT

Fl.OTATI O~: UN IT

CONCErnRATlNC TABLE UNIT

SPIRAL CONCENTRATION UNIT

COMMON FOR EACH PLANT

I'ISCElLNIFOlJS

l'EIGHT AND AXLE PllESSURE

2

3

4

5

7

8

9

"10

11
773032
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All eOtJlpment cor. he operated from a cflntral ;:J.iJnel I:"':

8 hox containir.g C:O;1;2,:tors, trar,sfonnf~tS, ru.<:es, indicat­
ing [amps alld ~ush huttons This hox IS ~eadily C01\­
ncr.ten to the eiectric power station trcllie,'

,W

.'

•----"" .~

Overall length 7.0 rTI (23 ft)
Over;:'!11 heigh! 3.6 m {12 ft)
We'ght 14.8 MT

\!.~o_

The crushing If;:II\~r CClrrles CI two-stage crushing unit

\"iltll () rrrnli'HY Jaw cr;'isher tyre SveClala R -1025·F.O with

feed opening 400x?50 mm (1l1'xl0"), max. fp.(?cl size
200 nLnl (3") and J CZ1I1.:lCity of <Jb()IJt 7 MT/h when crush­
ed tc -2,1) mm (,")

The ore from ti'e primary crusher is fed via a rueber pan
belt conveyor !o a 22" hydror.one crushN with a capa­
cITy of obout --; f\H/h Clt a discharge of _1:\ mm (3/16").

Grinding unit

Crushing unit

I

I
I

I
I
I
I

I
I

I

I
I

3

Ove,',,11 length 8 a m (264 ft)
Overall he'ght 3.4 m 111.2 It)
Weight 16.7 MT

773037

FeedlilCl the cyclone IS clone by an S~JV·::60 vertir:AI PUr:i;.J

(3") All electl"ic EC1U1l'ment i3 -.Irrange~ 111 tho same Wfl~,J

as for the crushing unit

This grrndinq and CltlSslfication unit consisting of a ba!1
mlil dia 1500x2000 mm Ipngth (5 ft x 6 ~!2 ftl, overflow
type. with 75 hp motor .Jnd a hydraulic COllpiing. Charge
welqht 6 MT of sl~ei balls.

For classificiJtion a G" hydrocyclone type Krebs D6B is
installed.

I

•

I:r!
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IS'A,L,Al'':l

.'- 1-- 'L
I Item Number

I
120 1

I
122 1

Vibratinf'; sr:reen fc'r scr~~nin~ Qf'f fin~s hc>lm..r 6 rr..m.
~Iotc.r" Hi. Double a,ed's siz" ROD:z 2000 Inl'l.

Chassis consisting [-;f fl"3me, w:i~el 'mit.s :"!.nd. llnder-car..­
riage. I11Cl. mQunt~1;:2 suppGrt legs.

l- III L- ..I I I-II- .,j/6/J.,-
-------,-.

\ 061'; '.
I
r­
i-.-------J

J .__ ._- ----- --- _._--

CARt.1iAU Mli.i... .

Feedini~ 5tation c("';:lsi:"Jtinf-; of fe'en hOppel" F:ld reci­
pro~~tins feeder. C~ 1:op 0f t~e feeJ h0PP~I' i~ a
scn::-en l.O prevenl.., tcc \:;g l,ln:rls t,.') he fed to the ,iaw
crus"her. Incl. motor 1,1 kW anJ. cable i:\11" Lonnp.ction
to tile. contactor C-I:birlt':' on the c:"u5hi.ni~ tor.:lilt:r.

EouipmeI"!t

Belt ~onveyor. Belt w-;',i-ch 500 lr.m, lenr;:th 16 m, inc!.
feedir..c: chute Rnd (iisct'~lrr;e chut.e. Incl. r~otGr JI,O kW
and cable fGr ro~nection to th2 contnctor (~ul1icle on
the cr'Jshin~ trailer.

(rushing u'li t .

-----

1

1127

125I
I
I
I
I

128

129

130

134

1

1

1

1

Supporting frame :::.nd trouc;h i.'r-::' fines frnm sr:reen.

Feed hopper for crushers.

Jaw crusl:,=r, fee(! op,:"nin[ r.-.iil. 500 x 2(.0 ~Tt, incl. motor
42,5 kW and V-rope trdl~]missicn.

Seconrtary crusher, 22" ~Qne crusher. Incl. motor 21 kW,
V-rope transmission nnri oil circulation Llnit.

I
I
I
I
I
I

138

140

150

160

1

1

1

1

1 set

Trough l)~Jow crusher oUl:le~:.

Belt conveyer. Belt '~;ijth )00 nm, length 11 !no Incl.
feed clPl.Le and -tcan::: fer chut.e bt::t·..le2n this conveyor anj
the arc feeding conv(~yor. f... .lS0 incl. motor 2,2 kW and
cable !'cr connection 1-,0 the C'ontacLc..r ,:,~!r·iclc 0:1 the
crushing trailer.

Belt c01"/eyor. Bel.t wiJt.h 500 Ir. " length 8 m. Incl.
feeding chute and motor 2,2 kW ,ith eable f'cy( cor.n~cti('Jn

to ccrltactol' Cllbi~le Gn crushi~g ~railel'.

Contactor cuticle cantninin? contact6rs, control voltag~

transfor!:Ler, fuses, '[-ush lint-ton:, 3.!1ci indi.C'-1..ti~g lCl.J'1ps.
Incl. plu~-in socket f~r c::tel"rnJ_ p~wer G!JPF~ly nn~

811Xili:1ry dri°o'es. Total ir;:;t:1..llf-'~ pc.·.'er c&. ;i~, ;-;.1../.

3!1iJ.re p.9.rt~ acco't'd:iTl(~ to SCTH'l."!·,",te .:'ist.

I
·1
I
-.-- .'

773038
--;- T"""" ­. , .:;
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3

32975
43116
32972- 1,

42538-1
42538-_~

44030-5
1>996c-c
4:i0056-15
112L:5
42.135
32963

V-belt pulley Dd=257
V-bf'lt pulley Dd=18',
Distance tube
Vasher for compression
spring
Compression sprin8
Cross support
Screw
V-rope !3-97
Screen cloth, upper neck
Screen cloth, lower deck
Tens i on lJar

Vibrating screen FV-0820-?2

1
1
2
8

8
16
8
4
3
3
6

~~ ...... r\.L"lL r tIn lu

SA,3-A 06/74
CRUSHING UlH'l'-, I

!ALA ' SWEDEN I
, (2\ '

Qtv. Des cri 'O"L. i on Detail No. I
Ja.. crusher AR60'1

,,
3 Ja.. plate, fixed 2l7nl-l ;

3 Jaw plate, moveable 217912-1
2 Toggle plate 28389-C
1 Hod 42723l-A
1 Fixing bar 34303-A
1 Filling bar 323289-1
4 Screw 323290~A

1 Fixing plate upper 323957-A
1 Fixing plate lo..er 323965-A
3 Cheek plate, left, upper 32395,3-1
6 Cheek plate, left, lower 3239',,3-2
3 Cheek plate, right, upper 323962-1 .
6 Cheek plate, right, lower 323962-2
12 Screw for cheek plate
4 Adjustment screw 422974-1
4 Spherical washe!' 416510-1
1 Spring 223205-22

Cone crusher 22"

1 Seal 21 11501-1
8 Spring 44056-2
8 Spring sleeve 440~6-1

1 Eccentric bushing, outer 31DP')-1
1 Eccentric bushinG, lI:ner 317386-1
3 Top shell 2321CJ-l
3 Bot,tom shell 2 218-A

I
I,
I
I
I
I
I
I
I
I
I
I
,~

I
I
I
I
I
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SA-LA . S'A.-EDEN

Descri.ntion

Electric Spares

CARAVAN MILL - SFAHE PARTS

CRUSHING UNIT

Detail no.

06/74

2 (;:»

I
I
I
I
I
I
I
I

1 slipring un it for J a"
crusher motor

1 Ditto for cone crusher
rrLotor

1 Carbon brush set
jaw crusher motor

1 Ditto for cone ~rusher

motor
1 Contactor coil i~or DEG

160
1 Ditto for DEG 80
1 set Contact fingers for

DEG 160
1 set Ditto for DEG 30
1 set Resistor spiral for jaw

crusher start~r

1 set Ditto for cone crusher
startc~

1 Oil pump motor
1 MotOl" cirquit breaker

DEG 20
1 set Fuses

Bel t conveyors

4139112

l,159212

5309560-/,
5309559-A

I
I'

I
I

40 m Conveyor belt, width 500 m~n

5 set Carrying rollers
4 set Return rolJers
1 Gear bnx :rv 52
1 V-belt transr.lission
12 set V-belts
2 Be.Lt scraper
20 m Rubber rim for belt sides

Reciprocating feeder

I
I
I
I
•

1 set
1
3 set

Bearings
Eccentric drive
V-belts

773040
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06/74

773041

Crushing Wlits

CARAVAN MILL

0092

-1<:;8928

~ , . ".1
S4lA . SWEDEN

I
.~~

I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
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SALA . SWEDEN

CARAVAN lULL
06/74

TECHNICAL SPECIFICATION

Rod mill grinding unit

T

Belt conveyor. Belt width 500 mm, length 10 m incl.
feeding chute and discharge chute. Also incl. motor
2,2 kW and cable for connection to contactor cubicle on
grinding trailer.

I
I
I

Item

200

205

Number

1

1

Eauipment

Surge bin, volume
for connection to

4 3.
m "'1 th

contactor
vibrating fc~der incl. cable
cubicle on r:rinding traile~·.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

208

250

253

254

255

260

270

280

1

1

1

1

I

1

1 set

1

Chassis consisting of frame, ·"heel uni '.Co and under-car­
r1age. Incl. mountable support legs.

Rod mill size ~ 1800 x 2400 mm inside ""pll, with rubber
shell lining and steel head lining, excl. rod charge.
Motor 110 kW and transmission.

Rod mill inlet chute.

Outlet trough.

Vertical pump, type SPV-260, incl. 7,5 kH notor.

Contactor cubicle containing contactors, control volta"e
transformer, fuses, push bUt~0~3 and indicating lamps.
Incl. plug-in socket for external po",~r supply and
auxiliary drives. Total installed po",er ca ] 25 kW.

Spare parts according to separate list.

Separate
Screening unit consisting of 1 single drum trommel screen
with screen openings 3 run, 1 double drum trommel screen
with double cloth for separation at 0,2 mm, t",o only
swnp plUnp~, type VASA GS 2" '.lith sumps, launder for
+3 IJ'Jn rnated al to rod mi11 iT' let, s tee1 f1'2.1JIe ",ark ",i th
internal pipe lines and electrical equipmenc. Plug-in
socket for external po",er supply. The screening unit
",ill be delivered separate to be place I C103" to the
rod mill grinding unit for operation. r~ota} installed
po",er ca 10 kW.

773042



SAL,A CARAVAN MILL - SPARE P,1.I1'l'S 06/74 I--. _. - .. - -. . ---~

- C?)

!ALA . SWEDEN GRINDING UNIT

~ Descri TItian Detail No. I
Rod Mill @ 1800 x 2400

. -
1 Dri.ve pinion I

5 V-ring for feed i
!

trunnion I

5 Trammel screen cloth I

I1 Rubber shell lining I1 M"anganese steel head
liner I

1 set Lifter bars for shell I
1 Feed trunnion liner I

1 Feed spout elbow
I
I

- I,

Punm SPv-260

Vihracing Feeder for Item 200

Iq.
~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

2
4
2
1 set

Electric

1

1
1
1
1 set

1 set
1

1

1 set

1

Pump housing, Ni-hard
Impeller, rri-hard
Inlet, Ni-hard
V-ropes

snares

Slipring unit for
motor MARF 27
Carhon brush set
Contactor coil DEG 315
Contactor coil nEG 315
Contact fingers for
DEG 315
Resistor spiral PEG-IGO
Motor for ASSA lubri­
cator
Moto~ cirquit brake
DEG-20
Fuses

Vibrator unit

55489-A
21435-C
70258-A

4371017-1\

43910873415
411J9212
4129112

5309561-A
543011

4325193

.,:; .". ··... 1

773043



Sumn pUffin VASA GS 2"

Electric spares

1 6p-motor, 1,5 kW, disp.
217

I 4p-inotor, 2,2 kW, riisp.
214B

1 set Fuses
1 Motor cirqui t breaker DEG

20

Trommel Screen

06/14

773044

TF6z SKY

SKF SN 520
SKF l220K
SKF H220
SKY FS 370
BIG' FRB 18/180
SAU TV-52

101340-1'1
1l00'i9-tH
138603-1'1

Detail No.

SCREENING UNIT

C~R~VAN MILL - SP~RE P~RTS

Screen cloth 3 mm
apertures
Screen cloth 1 mm
apertures
Screen cloth 0,2 mm
apertures
Carrying roller
Complete dri"e end bearing

bearing housing
bearing
clamping sleeve
felt sealing
retaining ring

Complete speed reducer

Pump housing, Ili-hard
Impeller, Ni-hard
Inlet, ~Ji -hard
Pipe elbow

Description

SALA . SWEDEN

3

3

10

4
1

4
8
4
4

1

I 0;)
~

I
I
I
I
I
I
I

.'
• I

I

I
I

I

•
I
I
I
I

•
I
I
I
•
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&,A-",4 CARAVAN MILL 06/74
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SA-LA. . SWEDEN Screening unit
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I
I
I
I
I
I
I
I
I

Crushing unit
rr~e crusilii1q tr(l,iet ,~,i(n(?S ;) !Vo)(l-stilge crush1rg U11,t
\vlth J primo.ry Jaw uushp( ty;w 3vcc;;:IJ R 4025-~O Wlt~·

feed UPwling 400;o;25n n'nl (~G 'xIC""'}, rn<1x. feF'rl Slzt'

200 i("\ln Uf') and;) C,Ij1:1CltV ~\; ".bout 7 MTih 'Nhen crusl'·
eo 10 ·'?S nlm (1 ")

&

411 eq\..l\O;ll~n; can ;'['- CDeratp(1 f,;Jrn :. (p.r!~~,d panel In

a bOA c,",~t,]ir\lr,C1 C(''l:('\'2.tors t~('n5flJl mp"-~ :'.Jses, ':"ICJIr:.dt­

In;:J Ic"rmns ar:rj DI:Sq :)lItt,,'lS This h'J" r-eadlly COol­

,"er::ted t:l t:le ei0e:t(,C power sL't:on ',,-,::e(

The ore from !),p prlnl:lry crusher is fer! via a rtJbbE'r pan

I belt conveyor to n.,22'· hydrocrJnE: crusher With I) cap~­

city oT i''ltJout -: ~...n,'h iJt a dlschrlrge of -5 mm (3/1F. ')

O'Jerail length in IT' i23 h)
OVC"rall helgilt lC rl1 (12 ft)
Weight 1j8 Mi

I
I
I
I
I

Mk

1~~i~~~~c~~r~J~oi':'hcatlon IImt consl"in~ of " "II
mili (J1(1 1!iOOx2000 ~nrn iE/1grh (5 ft x 6 1/2 ft), overflow

I
r/PP With 75 hp moler and a hy';,aul,c coupl,n~. Char9.C

'Nelqht 6 MT of Slp.e\ h"l\s

For CI<lSsJflcatlon a Ij" hydrocyclorle type KI-eb~ DGB IS

installed

I
I
•

I:",:>pd,no nl(~ cyc~onp. :5 ():)ne hy 1:"' S;YJ. ~GC '~er"tICc";i r,ull!P

(3") A,il 0.lect-c. cQulpmpnr I,? (i1"iJn,:;eCl In tho;:o 5,""!rne '.vZl/

as tOI til" crus:llflJ lind

Over.]11 il-~nQ'h 80 I1l 1)5,-1 ft)

Over,~ii height 3. : m l112 ft)

\f'JeH)ht \ 6. I ;,"T

,'- .. " ".

3
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SALA . SWEDEN

Ball mill inlet chute.

Outlet trough.

06/74

CARAVAN I~ILL

TECHNICAL SPECIFICATICN

Ball mill Grinding unit

773047

Spare parts according to separate list.

Contactor cubicle containing contactors, control voltage
transformer, fuses, push buttons and 'inrlicating lamps.
Inc!. plug-in socket for external pover supply and
auxiliarj drives. Total installed pover ca 125 kW.

Vertical pump, type SPV-260, incl. 7,5 kW motor and
mechanical variator for manual speed regulation.

Internal pipe system.

Hydrocyclone, type Krebs D6B, incl. hydraulic apex
regulation.

Ball mill size ¢ 1800 x 2400 mm inside shell, vi~h rubber
lining, great discharge type, excl. 9 tons ball charge.
Motor 110 kW and transmission. .

Belt conveyor. Belt vidth 500 mm, length 10 m incl.
feeding chute and discharge chllte. Also inc!. motor
2,2 kW and cable for connection to contactor cubicle on
grinding trailer.

Chassis consisting of frame, vheel units and under-car­
riage. Incl. mountable support legs.

Eguipment

Surge hin, volume 4 m3 vith vil,rating fep,ier inc!. cable
for connection to contactor cubicle on p;rinding trailer.

1 set

1

1

1

1

1

1

Number

1

1

1

1

213

220

230

240

215

218

214

205

200

208

Item

210

I '.0
.~,.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

---.



1 Slipring unit for 431017-A
motor Ml\RF 2'T

1 Carbon brush set 43910573415
1 Contactor coil DEG 315 4189212
1 Contactor coil DEG 315 4129112
1 set Contactor fingers for

DEG 315 5309S61-A
1 set Resistor spiral PBG-100 543011
1 Motor for ASSA lubrica-

tor
1 Motor' cir'lui t braker

DEG-20 4325193
1 set Fuses

Electric snares

773048

55489-A
21435-C
70258-A
CPB'i'S-CG

Detail No.

GRINDING UNIT

~C~AR~AV~AN~~M~I~L~L SPARE PARTS

Drive pinion
V-ring for feed trunnion
Trommel screen cloth
Rubber lining
tifter bars for shell,
head and grate
Feed trunnion liner
Feed spout elbow

Pump housing, Ni-hard
Impeller, Ni-hard
Inlet, Ni-hard
Nut for impeller
V-rcpe

Descrintion

1
1

1
5
5
1 set
1 set

2
4
2
4
1

Pump spv-260

1 set Rubber linings, com­
plete

Hydrocyclcne D6B

Ball Mill ¢ 1800 x 2400

I

t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•
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CARAVAN MILL

Trailer number 2

Grir;ding uni t

,
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PC'rfO'Ol,,"ce cf ["';]Jon Anll Mi II Unit

Page I

The rer1..:,.ons for this are many", but the most importdnt aloe:

For ~ll,)ctic.JI r~asons W2 h(-..ive s~,->:ldJrrlized on Lhe mill dimension
01.8x2.401.

the above
grindability

?OO rriuons)

:;5 rri erons)

W~ ~~2 onl\ qU~i'anteeing

~;pec i ; i cd Cdj)'1C i ty a r ter

:zes are considererl:

.,--,
\i F

I \, l~ 021 r 5 t.;l \ :~ lj ';~ - 2110 f1lesh U flG
0 l'r i '-i2 11

7a~ 2~O mesh (kilO

W == Wi

For all otl1er cc::ndiL;(;ll ....
:n ii' p, l\\o'e r ell: n5 kI•.,' 0 r ·1

test;, ,ll our !,lborator'.'

WI! hCl'.... e al';o d€:;;~lned a \.-.JagoI1 \·,ith bogie permittiny steel linings.

The Ini 11 I~lot()i vii! i f'~ll ,'I nldX!:\l\lIn o! 85 I:.\-/ dt 45% ch,)r~~ level
z~d 7.!~.~ rr);fl (75~ uf :~r-,tical speed).

M,)xirnufIl c.:1pdciti:;r: fnr \:ll;:; i::.iL'J'fl: grinding (jl!tics arc then

85/0.1 = IU.S_-'2n..':'e5/~~~ ·illC; 8~."').9 ~ 6.'> ton"cs/h respectively.

Weight of 'I~~ nd 11 l~ss gri,,,jing :'l(>'dia wi 11 permit the use of a
.~-,1:<les vJchjOn \,:itil'"'IUt allY buq:e \'/ithin the international rules
IDr axial dnd \'/her,:;1 pr25Sl!i"L'S.

TIH.: c.Jpa(i(i,~s 11sted apply ·,nder fr.j1owing conditions.

we call rhen c,:1lcuJaL~ l'!ie fc! :owing <;r'('Ct fie ~ncrgy consump-
tion~·.· 'lr.oars.:' 13. kWh/trrwe, 11fine" 17.3 kWh/tonne ....

This is the maXimr.lfll d;,".lII,ptCl Ini II that usually can be transported
on pub: ic reads \\li thout ~peciCJI prccautiorlS.

Tl-,;5 ;5 pro'./idt.'o1 I'ubber 'inj.lI_~ IS iJsed, otherwise the we'!.dht of
l he mil i \'I.' J I I be too hi gil.

I·.r.;ci;-'"" o! r:.I!Cn a i~il1 villi 'n"tc:11 the Cdpac;ty of [he other units
1(\1 medlun, Ilalo \)I',~S and pe(',lt t:le. use 01 a ~lenerator unIt of
,ltJOU( :~OD kVA. '.,.'jdc~. can eli"'" he In;,Jun(ed 011 one wagon.

P. Orp -:::h l1'~ L~..:· 1:-~diIHn ['1,:'0 \..,.i,h a grirl'lr1bility Lorre~ponding

to f3llfi(\'S \..iork lildpy. is k\·}h/tonne.

r. B~ I I I'i I I f e'er' 10 en" '" 00 "" i, P, .... due tl s hou 1d be 100% - 6 O1m

(k u - 3GOC mic,ons).
011

I.

3.

2.

I
1

L--. 7_7_3_0_5_0~
I

I
'1

I
I

I
I
I
I

I
I

I

I
I
I

I

I

•
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I

\.Ji th rc-;.Jev.lnt figures inserted in this (()nnula we get
2 :n.- or 50 mnl bAlls for tile a/jOVe conditions.

Replacer1~nr ball size is rleter;nined by the follmling formula pub­
i shed by Sorod:

\-ih iI e usu.; i I Y the noi I: is J ike I y to deter",; ne the capac i ty of a
C21r-2Van ~',i\l on c;ny pnten'~ial GlJlY, other cor.:ponent units should
oj~o b~ che:ked ~hen ~;vin~ capacity foreCQsts.

0.333° = (F/3S0lo.5

~ote thot lor harder ores capJcity is pro~ortional to (15/Wi)
I lor the same 1rind). Odt this v;i II influence the ball size by
the ratio(S"-·333. Wi above snould be cillculated per tonne.

15

t should be noted that if bigger oalls must be used (ei [her due
tll coarser fee-a sizes or hClrder ores), this will inFluence the

illinq thickness, \;hich Vii II reduce mi II power and thus further
decrCnse f"i II capac i ty.

I
I

I
I
I

I
I
I

I
I
J
I
I
I
I
I 773051
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-
3"5 1 set Spare parts according to separate list.

348 1 Tailings pump spv-260 incl. motor 7,5 kW.

I
I
I
I

I
I

773052
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SillA . SWEDEN

I
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.1
I
I
I
I
I
(I

I
I
I
I
I
I
I
I
I
I
I
I
•

Item

300

302

303
304
305

308

310­
315

317­
320

323
32"
325

327

328

329

330

335

338

340

Number

1

1

3

1

6

4

3

1

1

1

1

1

1

1

CARAVAN MIl!.
06/74

TECHNICAL SPECIFICATION

Flotat ion unit

Equipment

Chassis consisting of frame, wheel units and under-car­
rlage incl. mountable support legs.

3Condi"tioner, type FLB 2,5 m , incl. motor " kW.

Flotation ~achine, type BFP 60-2L, double cell, volume.
2 x 0,62 m , incl. motor Ij kW.

Internal pipe line system.

Vertical sump pump 2", incl. mot.or 1,5 kW.

Pump sump

Flotation machine, type BFP 30-2L, double cell, volume
2 x 0,22 m~, incl. motor 2,2 kW.

3Lime mixer REB 0,7 m , incl. motor 0,75 kW.

Reagent tank divided in 4 cells, each with volume 0,2 m3,

Portable propeller mixer for reagents, motor 0,75 kW.

Reagent distribution system consisting of 1 pump, type
VASA, for lime water distribution, incl. motor 2,2 kW
and 3 only diaphragm pumps for reagent distribution.
Incl. reagent distribution pipe lines.

Frother distributor with 4-8 outlets, incl. motor 0,25 kW.

Air blower for flotation machines, capacity 420 m3/h at
1350 wg, incl. motor 7,5 kW.

Contactor cubicle containing contactors, contTo~ voltage
transformer~ fuses, push buttons and indicating lamps.
Incl. plug-in socket for external power supply and
auxiliary drives. Total installed poyer ca 50 kW.



Chassis consisting of frame, wheel units ~nd under-car­
rlage, incl. mountable support legs.

Vertical pump, type SPV-260, inc!.. motor 5,5 kW.

Conditioner, type FLB 2,5 m3 , incl. motor 4 kW.

I
,~

.. I
I
I
I

SAlA. . SWi:DfN

Item

350

351

352

Number

1

1

1

CARAVAN MILL

TECHNICAL SPECIFICATION

Second flotation unit

Eguinment

06/74

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

353
354
355

358

360­
365

367­
370

373
374
315

388

390

395

3

1

6

3

1

1

1 set

Flotation ~achine, type BFP 60-2L, doublp cell, volume
2 x 0,62 m , incl. motor 4 kW.

Internal pipe line system.

Vertical sump pump 2", inc!.. motor 1,5 kW.

Pump sump

Flotation ~achine, type BFP 30-2L, double cell, volume
2 x 0,22 m , incl. motor 2,2 kl1.

Air blower for flotation machines, capacity 420 m3/h at
1350 rom wg, incl. motor 1,5 kW.

Contactor cubicle containin~ contactors, control voltage
transformer, fuses, push buttons and indicating lamps.
Incl. plug-in socket for external power supply and
auxiliary drives. Total installed power ca 55 kW.

Spare parts according to separate list.

773053



Conditioner

Flotation machine type BFP-30-2L

Flotation machine type BFP-60-2L

Sump pum" 3ALA 2"

1 (2)

0617'·

773054

SPARE PARTS

1386oo-Ml
13860l-Ml
138602-~11

138603-Ml
138604-Ml

12025-M6

58592-Ml

53390-A
5339l-Ml
48617-1

51018-A
52069-A
51017-Ml
UHM 5/8
SKF 6309
SKF KM9
SKF ~rn9

Detail No.

FLOTATION UNIT

CARAVAN MILL

Complete pump incl. motor
Impeller
Pump housing
Inlet cover
Pipe elbow
Strainer

Impeller
V-ropes

Impeller
V-ropes

Wearing disc with guide
segment
Impeller, Ni-hard
Wedse bolt
V-rapes

Wearing disc, Ni-hard
Guide segment, Ni-hard
Impeller, Ni-hard
Cup nut
Roller bearing
Shaft nut
Lock washer
V-rapes

Description

SAl'" . SWEDEN

1
6
1
3
6
2

1
1 set

1
1 set

Reagent mixer

2

2
20
1 set

6
12
6
6
2
2
2
3 sets

SALA- - .. -- - _.~I
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I
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I
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I
I
I
I
I
I
I
I
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1 4p-motor, 2,2 kW, disp.
217

1 4p-motor, 4,0 kW, disp. .
217

1 4p-motor, 1,5 kW, disp.
214B

1 2p-motor, 7,5 kW
5 Motor cirquit breaker

DEG 20
1 set Fuses

- ,

Electric spares

Diaphragm pump for reagents

2 (2)

0617~

773055

SPARE PARTS

7425.0150
7435.0210

101917-Ml
101918-M1
101919-M1
101924-1

Detail No.

CARAVAN MILL

FLOTATION UNIT

Complete pump

Pump housing
Impeller
Wear disc
Shaft sleeve

1 set V-ropes
1 Fe.n ',.;heel
1 set Fan parts
1 Ii ter Seal compound

Description

SAlA . 5WEDEN

Air b10ver Bahco type FKC 015-347

1

1
1
1
1

Lime Water Pump VASA 161-1

I
I~~

~'

I
I
I
I
I
I·
I
I
I ,

I

I
I
I
I
I
I
I
I
I-.
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773056
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CARAVAN MILL

Flotation unit5.lLA . SWiEDfN

11<8790
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SAIU . SWEDEN

Number

CARAVAN MILL

TECHNIC~L SPECIFICATION

Concentratine; table uni t

Equipment

06/74

400

402

405

410

418
419
420

425

430

435

1

1

1

1

3

1

1

1 set

Chassis consisting. of frame, wheel units "nd under-car"­
riage, incl. mountable support legs.

Frame work for suspension of the concentrating table.

Pulp distributor with 3 outlets.

Trippel deck concentrating table incl. product launders
with outlets for tailings, middlings and concentrate.
Complete with motor 2,2 kW and V-rope drive.

Sump pump, type VASA GS 2", incl. motor 2,2 kW.

Internal pipe line system.

Contactor cubicle containing contactors, control volt~e
transformer, fuses, push buttons and indicating lamps.
Incl. plug-in socket for external power supply and
auxiliary drives. Total installed power ca 15 kW.

Spare parts according to separate list.

- ..

773057



3 Ball and socket bearing SKF GE60ES
drive end

3 Ball and socket bearing SKF GE25ES
concentrate end

1 set V-ropes

SAlA . SWEDF.H

I Electric Snares
I

06/74

773058

Detail No.

101840-Ml
1l0059-Ml
138603-Ml

CARAVAN MILL - SPARE PARTS

CONCENTRATING TABLE UNIT

Pump housing, Ni-hard
Impeller, Ni-hard
Inlet, Ni-hard
Pipe elbow

Motor, 2,2 kW, disp. 214B
Fuses
Motor circuit breaker
DEG 20

Description

Concentrating Table

Sump Pump VASA GS 2"

1
1 set
1

6
12
6
6
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06/74

773059
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Shaking table unit
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SAlA . SWEDEN

CARAVAll MILL

TECHNICAL SPECIFICATION

Spiral concentration unit

06/74
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Item

450

455

460­
463

464­
467

i 469

470

473

475

478

480

490

495

Number

1

1

12

4

4

1

6

1

1

1

2

1

1 set

Equipment

Chassis consisting of frame, wheel units ~nd under-car­
rlage, incl. mountable support legs.

Pulp distributor with 12 outlet.s.

Primary spirals. 5-turns spirals arran~pct in two groups,
each consistirg of 6 spirals.

Pump sump

SImp pump, type VASA GS 2", incl. motor :',2 kW.

Secondary pulp distributor with 6 outlet".

Secondary spirals. 5-turns spirals arran~erl in one group
of 6 spirals.

Internal pipe line system. ,
Steady head tank for process water. Volum" 0,8 m •.

Supportlng frame work for pulp dlstrlbutors and water
tank.

Concentrating table size 0,6 x 1,2 m. Incl. common frame
work for both tables arraneed on rubber dumpers, product
launders and motors 0,18 kW.

Contactor cubicle containing r~ntactors, control voltage
transformer, fuses, push buttons and indicating lamps,
incl. plug-in socket for external power supply and
auxiliary drives. Total installed power ca 15 kW.

Spare parts according to separate list.

773060



1 4p-motor, 2,2 kW, disp.
2l4B

1 Motor, 0,18 kW, disp. 217
1 set Fuses
1 Motor circuit breaker

DEG 20 -

Electric Spares

Concentrating Table 0,6 x 1,2

Pump housing, Ni-hard
Impeller, Ni-hard
Inlet, Ni-hard
Pip!! elbow

06/74

773061

l01840-Ml
1l0059-Ml
138603-Ml

Detail No.

CARAVAN MILL - SPARE PARTS

SPIRAL CONC~ITRATING UNIT

V-ropes

Description

SALA . SWEDEN

Sump Pumn VASA GS 2"

8
16
8
8

1 set

SALA
~'.

I
I
I

•
I

•(
I

•
I

•
I
I·
I
I
I
I
I
I
I



06/74

773062

.

llDIt

----.. :- ...... _-. --- .. - .....---. - _.- .~.... -.- .....- --;.~.,..

CARAVAN MILL

Spiral concentration unit
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SALA . SWEDEN

I
Item Number

800 1

I 810 1

I .

I
820 2

825 4

I 830 1 set

~ 835 1 set;

I'
I
I
I
I
I·
I
I
I
I
I
I
I

•

06/74
TECHNICAL SPECIFICATION

Common for one plant

Equipment

3 .
Water tank. volume 7 m , complete wlth water pumP. type
STD-33 incl. motor 2,2 kW. cirquit braker and min. lev~!

switch.
Plastic hall, dimension 17.5 m x 35 m, with 1 conveyor
opening and 1 transport door. Incl. complete hot air
unit with a capacity of glving a temperature differencp
between inside and outside the hall of I,n centigrades •.

Hydraulic jack, lifting capacity 20 tons.

Flood light, each 2 x 1000 W, on tripod stands.

Tools for assembling and service of the plant.

Polythylene tubes for interconnection b~tween trailers.

773063
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BALlA, CARAVAN MILL - SPARE PARTS 06/74

- COMMON FOR ONE PLANT
SALA . SWEDEN , ,..,\

BSL.:.. Description Detail No.

Trailers

1 Wheel complete with tyre 3.2610/14H
2 Spring set 3.2220/380
4 Spring cramp 3.2277
2 Radial bar 3.2277
6 BU5hing 1003860
8 Nut M20H
1 Bearing 990.41035
1 Bearing 990.41045
1 Hub 210.21113
1 Brake drum 210.21114
2 Seal 210.20665 .
10 Wheel bolt
100 Rivet for brake lining 210.07729
2 spring 210.06611
4 sets Bushing for wheel
1 Brake arm 150.10765
4 Brake lining 210.10751
4 Brake lining 210.10752
2 Lamp 311.166.001
2 Lamp K 20/6
1 Electric transfer box 227 4

1 Brake valve 471. OIl. 510
1 Brake valve 473.502.000
2 ~Iernbrane 423.027.900
1 set Bolts, nuts, washers, I

cables, cable shoes i
.

Water pump STD-335

1 Impeller 134414-1
1 Shaft bushing 134h21-Ml I
Electric spares

I

20 Bulbs for floodlights
1000 W

-

75 m Electric cable 4 x 2,5 ROOT
20 m Electric cable 4 x 70 ROOT
20 m Electric cuble 4 x 50 RDOT -
20 m Electric cable 4 x 25 RDOT
20 m Electric cable 4 x 10 RDOT

i
I

-
773064
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8A:I... CARAVAN MILL - SPARE PARTS 06/74
I

~.LA - ~WIDIN
COMMON FOR ONE PLANT 2 (2) i

\

~ Description Detail No.
i

Electric Spares

2 sets Fuses comprising
£, x SLA 80
12 x SLA 160
24 x SLA 200
12 x SLA 250
6 x SLA 315
20 x DSR 563
20 x TDNR 525 -
50 x DNR 525
10 x TONR 520
100 x DIIR 516
100 x DNR 510
70 x DNR 506

30 Fuse cap DNH. II
10 Fuse cap DNH. III
20 pilot lamp BA9S neon
5 Plug inset 200A
5 Outlet inset 200A
5 Plug inset 63A
5 Outlet inset 63 A
10 Cable plug lOA, 3p

.
Miscellaneous ,

50 m Polyethylene tube r/J 50
20 m Plastic pipe for reagents

. .

-

773065



10171

STM-2-269

Al-l]4496

M 112
M 160 ehl.lTICllarkilh,Log
H 180

1)352 for Hill
gO for MIEiO"lBO

773066
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