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Introduction

The Palabora open pit is scheduled to cease operations in
2002. While the ore body continues below the bottom of the
final pit shell, the stripping ratio precludes further economic
open pit mining. Palabora Mining Company has investigated
various means of continuing copper production, and has
determined that an underground mine is the best solution.
Board approval to commence construction of the mine has
been granted and shaft sinking is underway. First production
is planned for the year 2000 and full production of 30 000 t/d
will be achieved by the end of the year 2002.

Figure 1—A portion of underground reserves at Palabora

Mechanised block caving will be the mining method
employed at Palabora. The cave will be initiated by excavating
a thin horizontal slice known as the undercut. Removal of the
undercut will induce stresses which cause the rockmass
overhead to fracture. Fractured rock will gravitate through
drawbells to drawpoints on the production level, and be
loaded by LHDs for transport to crushers.

Fragmentation Predictions

The fragmentation range resulting from the caving process is
determined by numerous factors, including the strength of
the rockmass. The rockmass strength at Palabora lies in the
upper limits of present caving experience and mathematical
models have predicted that coarse fragmentation will be
experienced. These models were confirmed by site visits to
other block caving operations. The mine design has been

tailored to the expected coarse fragmentation and includes
6m3 LHDs and 1700 mm x 2300 mm jaw crushers.
Nonetheless, a percentage of caved material is expected to be
larger than the 2m3 that can be handled by this equipment. 

Another model used output from the fragmentation model
to determine the frequency of occurrence and the location of
oversize material. The output of this model, which was
validated using a 1:50 scale model of a drawbell, indicated
the majority of oversize will gravitate to the footwall of the
drawpoint, where it can be drilled and charged with conven-
tional equipment. Some of the oversize will form blockages
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Figure 2—The cave will be initiated by an undercut 

Figure 3—The undercut will induce stresses which cause the rockmass
to fragment



The Palabora high reach rig

within the drawbell, termed hang ups. The majority of hang
ups will occur within the lower half of the 16 m high
drawbell, where it will be possible to access them with
conventional secondary drilling jumbos and explosives
charger. A small percentage of the total number of hang ups
are predicted to form blockages at more than 9 m above the
drawpoint footwall. These high hang ups will be beyond the
reach of existing secondary drilling and blasting equipment.

Figure 5—High hang ups will occur over 9 m above the drawpoint footwall

Methods of Clearing High Hang Ups

While high hang ups are not unheard of at other operations,
historically they have not occurred at a frequency which
would justify development of specialised equipment or
methods. At some operations, high hang ups are brought
down, using lay-on bombs, to a level where they can be
accessed with conventional equipment. In other instances,
the hang up is accessed by erecting scaffolding in the drawbell.
Both bombing and the use of scaffolding are slow and costly.
The former method has the added disadvantage of potentially
inflicting damage to the drawpoint brow while the latter
places personnel working off the scaffolding at risk. For these
reasons, the existing methods of clearing high hang ups were
not considered to be viable at Palabora.

The method proposed for clearing high hang ups at
Palabora is to use a custom-designed rig capable of remotely
drilling, charging and priming holes at heights of up to 16 m.
As such a rig is not yet in existence, a prototype was

developed to confirm the viability of this method. Design of
the prototype rig was based on a trackless hang up drill rig
operated at Premier Diamond Mine and manufactured by
Atlas Copco. The Premier rig has a reach of 7.5 m above the
drawpoint footwall. It is used to drill several holes of 36 mm
diameter which are subsequently charged manually. The drill
is pneumatically powered and has an on-board compressor. 

The Palabora rig will require extended reach, to allow for
drilling at up to 16 m above the floor of the drawpoint. It was
envisioned that locating a hole at such a height for purposes
of charging, either manually or with another unit, would be
difficult. The prototype concept consequently included an on-
board charging device. 

Development of a Prototype

Atlas Copco were selected to assemble a prototype rig
designed according to the above criteria. In order to reduce
development time and costs, the prototype was constructed
using existing rather than custom designed and fabricated
components. As no jumbo with the required 16 m reach
currently exists, a crane was used as carrier.

Figure 6—General arrangement of crane-mounted prototype rig

The feed beam from a roof bolting unit was attached to
the crane boom. On the beam was mounted a rock drill,
charging nozzle and indexing device. The indexing device
used a pivot to deflect the drill steel once it had been
retracted and placed the charging nozzle exactly in line with
the hole. Through this nozzle was pushed the charging tube.
This tube served two purposes:

➤ It placed a pentolite booster and nonel shock tube into
the blast hole.

➤ ANFO explosive was blown through it and into the
blast hole using a pneumatically powered system.

A camera and monitor allowed for remote operations to
take place. The hydraulic power pack of a separate drill rig
was used to power the drilling process and an electrical
generator supplied the drill rig.

First Stage Prototype Trials 

In order to test that the prototype was able to work at heights
of up to 16 m, a quarry with a highwall with the requisite
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Figure 4—Ore will be extracted from drawpoints by 6m3 LHDs



height was selected as the first test site. Trials were conducted
at Alpha Stone—Eikenhof Quarry during August 1995.
Blasting of the high wall would negatively affect slope
stability and was consequently prohibited by quarry manage-
ment. Fertiliser prills and a wooden dowel were used in place
of ANFO and a pentolite booster, while the nonel shock tube
was desensitised.

These trials revealed that deflection of the feed beam
between the drilling and charging processes would occur.
Once the drill steel was removed from a completed hole, the
feed beam would slip so that it was impossible to line up the
charging nozzle with the hole. Another problem was that
blow back of the fertiliser prills was experienced.

Modifications were made to the rig at site in order to
overcome all of the above-mentioned problems. A view of the
prototype working at the quarry is presented here. The
prototype was able to successfully complete the programme
laid out, namely to:

➤ drill a hole at 16 m above the footwall,
➤ charge the 16 m high drill hole with prills,
➤ insert a dowel (primer), spider and nonel into the 16 m

high hole,
➤ retract the prototype boom without dislodging the

spider/primer or damaging the nonel.

Modifications to Prototype Design

Modifications were made to the prototype based on lessons
learned during the quarry trials. In order to ensure feed beam
stability, a lightweight secondary drill was used to drill a
stinger hole prior to the drilling of the main blast hole. The
steel from this secondary drill would be left in the hole for
the duration of the drilling and charging. The drill steel
would therefore pin the feed beam to the drilling surface and,
coupled with the butting force provided by the boom, prevent
displacement from occurring. 

To overcome the problems inherent with prill explosives,
it was decided to use an emulsion. The advantages with
using this type of explosive included:

➤ Blow back would not occur.
➤ There would be no need to leave a stand-off distance

relative to the primer in the blast hole.

➤ Emulsion would keep the primer in place in an up-hole,
obviating the need for a spider.

➤ Emulsion is not classified as an explosive until it is
both sensitised and allowed to expand beyond critical
diameter. While the design incorporated sensitising of
the emulsion at the base of the charging tube, the tube
diameter of 25 mm would be below the critical diameter
and the emulsion would consequently not become
explosive until delivery in the blast hole. As a result, it
would not be necessary to flush the charging hose
following the completion of charging.

The Inspectorate supported the high reach concept as it
had the potential to be inherently more safe than other
methods of clearing high hang ups. Permission was then
granted for a thirty shot trial in order to test the concept
underground.

Underground Prototype Trials

Components which had been mounted on the crane for the
earlier trials were modified as described in the section above.
The Premier high reach drill rig was used as carrier.

The Palabora high reach rig
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Figure 7—Feed beam for prototype rig Figure 8—Prototype in action at Alpha Stone—Eikenhof Quarry

Figure 9—Secondary drill mounted on feed beam



The Palabora high reach rig

Assembly of the prototype rig took place in the underground
workshops at Premier during December 1995. 

Testing of the high reach concept on drawpoint hang ups
commenced in January 1996. The hang ups were inspected
prior to drilling and the ideal spot was marked with paint.
Both paint ball guns (as used in war games) and aerosol
cans were tested for painting the hang up, with the aerosol
cans proving to be more effective. 

The concept of the secondary drill worked well and there
was no problem with deflection of the feed beam between the
drilling and charging processes. It was possible to line up the
charging nozzle with the blast hole. 

The procedure followed can be summarised:

1. The rig was spotted onto the desired location for
drilling.

2. The feed beam was butted to the drilling location and
the secondary drill used to pin the beam. 

3. The blast hole was drilled.
4. The drill steel was removed from the blast hole.
5. The charging nozzle was indexed to the blast hole. The

charging tube was extended to the charging nozzle and
the hose pusher meter was zeroed.

6. The charging tube was retracted in order to allow
placement of a pentolite booster, attached to a nonel, to
be inserted in the breech of the guide tube.

7. The charging tube was used to push the booster and
nonel to the toe of the blast hole. The hose pusher
meter was used to confirm that the charging tube had
reached the toe of the hole.

8. Emulsion was pumped through the charging tube into

the blast hole. The hose pusher was calibrated to
retract the charging tube at the same rate the blast hole
was filled with emulsion.

9. When charging of the blast hole was completed, the
boom was retracted. The nonel was played out through
the charging nozzle and retrieved from the floor of the
drawpoint with a ‘shepherd’s crook’.

The charged holes were successfully blasted at the end of
shift, clearing the hang up.

Conclusion

The high strength rockmass at Palabora will result in a
percentage of the caved material being oversize. Some of this
oversize is predicted to form hang ups within the drawbells
at heights exceeding 9 m above the drawpoint footwall.
While high hang ups are not unheard of at other operations,
historically they have not occurred at a frequency which
would justify development of specialised equipment or
methods. Palabora believe these hang ups will be most
effectively cleared using a custom-designed rig which will
allow for a blasthole to be drilled, charged and primed from a
single set-up.

To test the concept, a prototype high reach rig was
developed and tested at both a quarry and an underground
mine. The outcome of the trials confirmed the high reach
prototype concept to be a safe and practical method of
clearing high hang ups. This concept has consequently been
included in the Palabora mine design and the equipment fleet
will include high reach rigs.
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This book draws on the expertise and experience of more
than 60 leading industry professionals, government
departments and agencies, and academics. It presents a
wide-ranging set of case studies, and is written in a style
accessible to non-technical readers.

The book has been developed by the Australian
Minerals and Energy Environment Foundation (AMEEF) in
recognition of the need for a comprehensive reference on the
practices being developed and implemented in Australia.

AMEEF drew on its wide contacts in industry and the result
reflects the diversity of the industry and of the challenges
posed by widely varying mining and rehabilitation projects.

For further information please contact: 
Steven Münchenberg, Executive Officer, 
Australian Minerals and Energy Environment Foundation,
9th Floor, 128 Exhibition Street, Melbourne, Victoria 3000,
Australia or on e-mail: ameef@amira.com.au or 
facsimile: 61 3 9679 9900. ◆

Environmental Management in the Australian Minerals and 
Energy Industries—Principles and Practices

David Mulligan (ed.) 808pp 230 x 150 mm hardcover. Illustrated with colour plates.
ISBN 0 86840 383 0. A$69.95

A blueprint for the development and implementation of best environmental practice
in the Australian minerals and energy industries
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Dr Johan de Villiers has been
appointed Senior Director:
Scientific Research and
Services at Mintek.

Dr de Villiers was
previously Director of the
Mineralogy and Process
Chemistry Division, having
been appointed to that
position in 1992.

Johan joined Mintek in 1972 as a group leader in the
research group for Applied Mineralogy at RAU. His
subsequent appointments were Principal Scientist, Chief
Scientist, and Mintek Research Professor (RAU).

Johan obtained a PhD degree in Geology at the
University of Illinois in 1969. He is a member of various
local and overseas scientific societies and commissions, and
is a past chairman of the Executive Committee of the
Mineralogical Association of South Africa.

Of his new position, Johan says that he will be directing
a strong focus on the stimulation of long-range research
leading to new break-through technologies, in keeping with
Mintek’s primary strategic objective, i.e. ‘to develop and
provide internationally competitive and innovative mineral
and metal process technology, equipment, specifications,
designs, and control and optimization systems in a cost-
effective manner’. As a member of Mintek’s executive
management team, Johan will have the responsibility to
ensure that at least 10% of Mintek’s budget is dedicated to
support long-term research, taking cognizance of interna-
tional trends and the needs of the local minerals industry
and our local resource base.

In his new position, Johan will be responsible for the
Mineralogy and Process Chemistry and the Analytical
Science Divisions and will report to Vice President, 
Mr Henry James. ◆

MINTEK—New senior director appointed*

Science quiz celebrates
10th year*

Mintek has produced a special periodic table to celebrate
the 10th anniversary of its popular schools’ science quiz,
Minquiz, to meet what appears to be an insatiable
demand for periodic tables in South African schools. This
data-rich, two-colour document is in A2 format, and an
A3 version will also be available.

Minquiz, which is an important element in Mintek’s
strategy to promote careers in science and technology at
high-school level, has grown from a quiz for local
schools in Johannesburg’s northern suburbs in 1988, to
a nation-wide event, with teams representing the nine
provinces of South Africa.

Not only do the participating schools get positive
publicity, Mintek bursaries for studies in minerals-related
topics at South African universities are awarded as
prizes.

Preliminary quizzes will be held at various venues
throughout the country on 5 March, with the final quiz
taking place at Mintek on 2 and 3 April, 1997.

For more information please contact the co-ordinator, 
Dr Glyn Moore, on (011) 709-4271. ◆

Mintek awards top bursar*
University of Natal student, Quinn Reynolds, was Mintek’s
top bursar in 1996.

Quinn, who studied Chemical Engineering, achieved
an average of 85% during his three years of study.

Jeffrey, top MAP scholar*
Jeffrey Mavhungu achieved an A for maths and a B for
science in the 1996 matric examinations. Jeffrey will be
proceeding to university to study extractive metallurgy
on a Mintek bursary.

Mintek’s MAP class, which is run in-house to upgrade
the maths and science matric marks of disadvantaged
students, achieved a 100 per cent success rate in the
Independent Examination Board (IEB) exams. Out of 
a class of 12, five have received bursaries for studies 
at universities and three have received technikon
bursaries.

* Issued by: Mintek, Private Bag X3015, Randburg,
2125.

◆
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Two chemical engineering students in the School of Process
and Materials Engineering at the University of the
Witwatersrand left South Africa in December 1996 to take
up an invitation by Professor Scott Fogler of the University
of Michigan in the USA to work with him on research
projects for two months.

Fourth-year students Mamomgae Mahlare and Thando
Mabandla are likely to be involved in Professor Fogler’s
research into chemical reactions in porous media.

The invitation extends from a special programme
implemented by Professor Fogler aimed at providing encour-
agement to black engineering students in South Africa by
broadening their experience. Thando and Mamomgae will
work with undergraduate and postgraduate engineering
students at the University of Michigan and both will have
opportunities to travel while in the USA. Their expenses will
be paid by Professor Fogler.

Professor Fogler is well known for his interest and
research into engineering education and has written
textbooks for undergraduates that are used worldwide.

He initiated the programme for Wits students after a
visit to the university in 1995, when he was impressed by
the standards and by the expertise and dedication of the
staff in helping students from disadvantaged backgrounds
to strengthen shaky academic foundations and meet the
challenge of tertiary education.

Charles Shilowa of Tzaneen was the first student
selected for Dr Fogler’s programme. He had not travelled
overseas prior to his visit to the USA in December 1995 and
said on his return that the experience of working in a new
country and university had been exciting and a time of
personal growth.

He has gained confidence in his ability both as an
engineer and to mix and work with people from many
different backgrounds. Charles also impressed the people he

worked with and produced research which is now forming
the basis of further studies.

The two students selected for the 1996/97 programme
come from small towns at opposite ends of South Africa.
Mamomgae Mahlare was raised in Jane Furse in the
Northern Province, where she obtained a B-aggregate in her
matric exams at St Mark’s college. She studied medicine for
a year but then changed to chemical engineering in a quest
for more creativity and variety. She became the first black
woman to graduate in chemical engineering at Wits
University in December 1996.

Thando Mabandla comes from the Eastern Cape and
completed his schooling at Holy Cross High School in
Umtata. His proficiency in public speaking will stand him in
good stead in Michigan. He is a founder member of a local
quartet and enjoys ballroom and Latin American dancing as
a competitive hobby.

On their return both will commence two year contracts
with the companies which have sponsored their studies at
Wits, Mamomgae at Sappi and Thando at Iscor. ◆

Exciting opportunity for Wits engineering students*

An opportunity of a lifetime for Wits University students
(from left) Thando Mabandla, Mamomgae Mahlare and

Charles Shilowa

The University of the Witwaters-
rand’s School of Mechanical
Engineering has once again
teamed up with industry to
reward it top final-year students.
Representatives from industry
were invited recently to judge
oral presentations and posters
by students illustrating their
work in mechanical, industrial
and aeronautical engineering. Cliff Eagar, past president of
the South African Institution of Mechanical Engineering
(centre), announced the winners in mechanical engineering,
Wain Chaplin (right), who won both the presentation and
poster categories, and Thiru Pillay (left), runner-up in the
presentation category. Wain impressed the judges with the
quality of his presentation on the design of a braking

system for underground locomo-
tives. The project involved a study
of the braking requirements and
of ergonomic aspects of the
controls and resulted in the
design of a system that can be
retro-fitted to existing locomo-
tives. Runner-up Thiru Pillay
used a cold accelerated erosion
rig to test the relative lives of air

heater packs. He compared results obtained in practice on a
modified air heater pack with results obtained from the rig
with a view to using test data for life prediction of power
station air heater packs.

* Issued by: Lynne Hancock Communications, P.O. Box 180
Witkoppen, 2068.

◆

Safety brake for underground locomotive impresses judges*
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The University of the Witwatersrand Faculty of Engineering
has honoured Telkom SA Limited with its prestigious 
G.R. Bozzoli Award.

The G.R. Bozzoli award is presented from time to time to
an individual or organisation for dedicated service to
engineering education at Wits University and Telkom is the
first recipient in two years.

Accepting the award on behalf of Telkom SA, managing
director and CEO Dr Brian Clark said today’s world was
dependent on technology and people with the right
competencies not only to manage the emergent technologies
but also to employ them in innovative and ultimately
profitable ways to meet the increasing demands and
expectations of the market place.

‘At Telkom we view the market as going beyond South
Africa. We see Telkom acting as an information and
telecommunication’s ‘hub’ for the whole of sub-Saharan
Africa. Over the past two years we have been initiating an
approach to managing technology and R&D initiatives
which will produce the products and services Telkom will
need to deliver this vision. It is the achievement of all the
contributors to that process that we are recognising and
celebrating this evening.’

He said Telkom was currently funding 280 bursary
students, 56 sponsored postgraduate students and six full-
time postgraduate students. ‘We are increasing our
commitment to full-time research students and in 1997 will
increase our complement from 6 to 43, at which time
Telkom will be one of the biggest sponsors of postgraduate
research in South Africa.’

Dr Clark said the creation of the information society
globally and specifically in South Africa offered enormous
challenges but could deliver immeasurable benefits.
‘However, we can only capitalise on the opportunities if we
have the products and services required by our customers.
And our research must be such as to keep us one step ahead
of that demand.’

Professor Jan Reynders, dean of the Engineering
Faculty, said the Faculty wished to recognise Telkom’s
achievement in telecommunications network design and

operation and, in particular, the farsighted approach to
development of technological capability through co-
operation with universities.

He added that Telkom could be credited with several
world firsts in technology deployment, including the first
EWSD digital exchange to go into public operation and the
longest Synchronous Digital Hierarchy transmission link.

‘Telkom has recognised the important role of univer-
sities in providing high level human resources to the
industry. Since the early 1980s, research in telecommuni-
cations has been supported in our Electrical Engineering
Department. Many of the higher degree graduates from that
period now hold significant positions in the telecommuni-
cations industry and in Telkom.’

Prof Reynders said students were not just sponsored by
Telkom. ‘Rather, their research is carried out in the context
of a warm partnership.’

The G.R. Bozzoli Award is named after Prof Guerino
Renzo Bozzoli, a highly respected past head of Electrical
Engineering, dean of the Faculty and vice-chancellor of the
University of the Witwatersrand. ◆

Wits Engineering honours Telkom*

Pictured with the G.R. Bozzoli Award are (from left):
Professor Jan Reynders, dean of the Engineering Faculty at

Wits University; Dr Brian Clark, CEO of Telkom SA;
Professor Guerino Bozzoli; and Professor Robert Charlton

vice-chancellor of Wits University

Professor Geoff Blight, Professor of Civil Engineering at the
University of the Witwatersrand, delivered the opening
paper at the annual international Conference on Mine Waste
and Tailings at Colorado State University, Fort Collins, USA,
early this year.

Professor Blight, who is world renowned for his expertise
in waste management and geotechnical engineering,
addressed delegates on the causes and consequences of the
Merriespruit tailings dam failure in the Free State. The
invitation to deliver the opening address at the 1997
conference, attended by some 400 experts from around the
world, was a great compliment to him and to Wits University.

A Wits Civil Engineer colleague, Professor Andy Fourie,
delivered a paper entitled ‘Predicting the Rainfall Induced
Instabilities of Tailings Dam Slopes’ at the conference.

According to Professor Fourie, South Africa was
represented by six delegates at the three-and-a-half day
event. He and Professor Blight were, however, the only
representatives of the local academic community.

Professor John Nelson, head of the geotechnical
programme at Colorado State University, chaired the
conference. He has accepted an invitation to present a
keynote paper at the Conference on Mine and Industrial
Waste in Midrand in June this year. The South African
Institute of Civil Engineers and the South African Institute
of Mining and Metallurgy are the organisers of this event.

* Issued by: Lynne Hancock Communications, P.O. Box 180
Witkoppen, 2068.

◆

Opening paper by Wits expert at world mine waste conference*
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The University of the Witwatersrand’s Department of
Electrical Engineering continues to maintain strong interna-
tional links in order to keep its finger on the pulse of world
developments in electrical and electronic engineering.

In 1996 staff and postgraduate students of the
Department’s control, software, power engineering and
communications research groups attended about three
international conferences every month—a few locally, most
abroad. Members of the Department were invited to present
papers at most of these conferences on the strength of their
expertise in various areas of electrical engineering.

Representatives of the Control Group attended
International Federation of Automatic Control (IFAC)
meetings in Beijing and Toulouse. Conferences were also
attended on topics as diverse as computers in bio-medicine
(Southampton), non-linear control (Sydney), and automation
in mining (Pretoria).

Among conferences attended by the Software Group
were the International World Energy Conference in Toronto,
the Institute of Electrical and Electronic Engineers’ (IEEE)
Power Engineering Society Transmission and Distribution
Conference in Los Angeles and the SA Institute of Computer
Scientists’ Conference in Durban.

The Software Group also attended international meetings
on software process improvement in Paris, Prague and
Mexico and organised an international software quality
management conference in Johannesburg during 1996.

On the Power Engineering front, international events
attended have included:

➤ CIGRE’s annual conference in Paris
➤ the Electromagnetic Compatibility Conference in Rome
➤ the International Conference on Lightning Protection

in Florence
➤ the Electrical Machines and Drives Conference

(ELROMA ’96) in Bombay

➤ Speedam ’96 in Capri
➤ Miningtech in Pretoria
➤ the IEEE’s Industry Applications Society (IAS) and

Computer Aided Control Systems Design (CACSD)
conferences in San Diego, California, and Detroit,
Michigan, respectively

➤ the International World Energy System Conference in
Toronto

➤ the IEEE’s Power Engineering Society Transmission
and Distribution Conference in Los Angeles, California.

Finally, the Communications Group had its own set of
events to attend. These included the Congress of the Interna-
tional Federation of Information Processing in Yorkshire, the
International Spread Spectrum Conference in Munich, the
International Conference (Communications) in Vancouver, and
the International Conference on Image Recognition in Chicago.

Wits University’s Communications Group also presented
11 papers out of a total of 70 at the Teletraffic Conference in
Durban last year.

The IEEE’s 1996 Africon Congress in Stellenbosch was
attended by representatives of all the research groups. The
Department of Electrical Engineering also hosted the annual
SA Universities, Power Engineering Conference in
Johannesburg.

According to head of department Professor Charles
Landy, the cost of this extensive overseas travel is borne
mainly by collaborative partners in local industry. Continued
overseas travel and on-going contact with experts are crucial
to ensure that the Department’s teaching and research
capabilities, both at undergraduate and postgraduate level,
remain up there with the best.

‘If we cut off our international links, we limit our
expertise and our ability to compete,’ he says. Meanwhile
1997 is starting well with several overseas visits already
under way or in the planning stages. ◆

Wits electrical engineering keeps in touch with world trends*

The University of the Wit-
watersrand has turned out
another winner in the form
of electrical engineering
graduate Jacob Bortnik, 22.

Jacob was awarded the
Chamber of Mines, gold
medal recently at the
faculty’s annual graduation
ceremony for achieving the
highest marks and deliver-
ing the best performance
throughout all disciplines
in the Engineering Faculty

during 1996. In addition to the medal, he also received a
R20 000 scholarship which he hopes to use towards
studying for his Ph.D. at the Massachusetts Institute of
Technology (MIT) in the United States later this year.

At present Jacob is working as a professional assistant
in the Department of Electrical Engineering at Wits while

studying for his M.Sc. His particular interest is electromag-
netics and while at Wits he is doing research for Eskom into
transmission and multi-phase systems.

Jacob is the son of Vladimir and Judith Bortnik, both
working for Iscor as civil engineers. The Bortniks fled
Russia in 1974 and settled in Israel before moving to South
Africa when Jacob was 10 years old. He matriculated with
straight A’s from Gauteng’s Wendywood High School in
1992 and started his engineering degree course at Wits the
following year. 

Jacob is full of praise for his Wits degree. ‘It’s an
excellent degree, very broad based, and its structure makes
it easy to switch fields. It’s a bit like Oxford University in
that respect, it gives you a taste of everything and allows
you to make an informed choice when ultimately deciding
which direction you want to take,’ he says.

* Issued by: Lynne Hancock Communications, P.O. Box 180
Witkoppen, 2068.

◆

Wits engineering graduate set to make it to the top*
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Growing concern about the standards of available courses
dealing with continuing electrical engineering education has
prompted The South African Institute of Electrical Engineers
(SAIEE) to introduce a course endorsement scheme.

‘In order to compete internationally it is essential that
our engineers and technicians are at the forefront of techno-
logy so that their products and services can compete with
the best in the market,’ says John Gosling, chairman of the
maintenance of standards task group at the SAIEE.

‘Concern has been expressed about the variable quality
and value for money of courses presented in the market
place. This, together with possible changes in requirements
for professional engineers, prompted us to initiate a pro-
gramme of endorsing courses for continuing electrical
engineering education.’

Requirements are straightforward. On receipt of four sets
each of course notes, presenter’s résumé, course completion
certificates and, if applicable, course attendees’ evaluation
sheets, all under cover of a motivational letter, the SAIEE will

appoint three appropriately qualified independent assessors
to review the course material.

Each course will be evaluated in terms of its objective,
scope, content, presenter, arrangement and cost. On comple-
tion of this process, the course provider will be advised if
the course is endorsed or not, together with comments high-
lighting changes required or issues to be addressed.

The endorsement will be valid for two years on the under-
standing that any changes to the course will also need to be
endorsed. After two years the course would need to be 
re-evaluated.

Where a course is endorsed, the course provider will
receive a ‘stamp of endorsement’ which can be used on
course documentation and advertising.

Further information can be obtained by telephoning the
SAIEE on (011) 487-3003.

* Issued by: Lynne Hancock Communications, P.O. Box 180
Witkoppen, 2068.

◆

SAIEE gives electrical engineering courses ‘stamp of endorsement’*

Minquiz, an important element in Mintek’s strategy to
popularize careers in science and technology among South
Africa’s youth, was held simultaneously at 10 different
venues in each of the nine provinces. The winners of these
events, which represent the cream of South Africa’s
scientific talent at high-school level, will participate in a
national final on 3 April at which the winning school will 
be awarded with bursaries for tertiary studies in minerals-
related subjects, as well as generous cash prizes.

Pictured are (from left): Adrian Sharpe, Alex Kahle,
and Richard Kahle of St Stithians College pose proudly

after winning the Gauteng South regional Minquiz
event held at Mintek on 5 March. * Mintek, Private Bag X3015, Randburg, 2125.

◆

➤

Saints scoop science quiz*

BBRRAANNCCHH  EEVVEENNTTSS

Tuesday, 22 April 1997
General Meeting 

The Way Foward—‘Gencor’s Approach to Business Development’
Guest speaker: D.J.C. Munro, Executive Director, Gencor

Venue: Delta Park Environmental Centre
Time: 17:00 for 17:30

For further information, please contact:
The Secretariat, SAIMM, P.O. Box 61127, MARSHALLTOWN 2107

Tel.: (011) 834-1273/7, Fax: (011) 838-5923 or 833-8156, e-mail: saimm@iafrica.com

JOHANNESBURG BRANCH
Chairman: E.G. de Villiers  Tel: (011) 639-2275 or Fax: (011) 639-2473
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For further information, please contact:
The Secretariat, SAIMM, P.O. Box 61127, MARSHALLTOWN 2107

Tel.: (011) 834-1273/7, Fax: (011) 838-5923 or 833-8156, e-mail: saimm@iafrica.com

MINING
COLLOQUIUM
Underground Lateral Transport
16 April 1997, Mintek Auditorium, Randburg

COLLOQUIUM
Communication Systems and Information Systems for Mining
28 May 1997, Mintek Auditorium, Randburg

COLLOQUIUM
Competencies—Creation, Recognition, Maintenance,
Utilisation
5 June 1997, Mintek Auditorium, Randburg

SCHOOL
Management—A Challenge for Mining Engineers
12 June 1997, Mintek Auditorium, Randburg

COLLOQUIUM
Technology for Rapid Access
30 July 1997, Mintek Auditorium, Randburg

COLLOQUIUM
Experiences with New Mine Legislation
October 1997*, Mintek Auditorium, Randburg

EXTRACTIVE METALLURGY
COLLOQUIUM
Trends in Base Metals Smelting and Refining
24–25 April 1997, Mintek Auditorium, Randburg

COLLOQUIUM
Competencies—Creation, Recognition, Maintenance,
Utilisation
5 June 1997, Mintek Auditorium, Randburg

CONFERENCE
Extractive Metallurgy Africa
24–26 June 1997, Mintek Auditorium, Randburg

METALS TECHNOLOGY

SCHOOL
Pyrometallurgy
20–21 May 1997, Mintek Auditorium, Randburg

COLLOQUIUM
Competencies—Creation, Recognition, Maintenance,
Utilisation
5 June 1997, Mintek Auditorium, Randburg

COLLOQUIUM
Continuous Casting Mould Fluxes
14–16 July 1997, Mintek Auditorium, Randburg

INTERNATIONAL CONFERENCE
Heavy Minerals ’97
20–24 October 1997, Holiday Inn Crowne Plaza, DURBAN

*  Date and venue to be finalised

The South African Institute of Mining and Metallurgy
(SAIMM) is planning a series of symposia on extraction
metallurgy, the first of which Extraction Metallurgy 
Africa ’97 will be held at Mintek on 24–26 June 1997.
Successive events will be held annually at other major
centres, e.g. Durban and Cape Town.

According to the SAIMM, the aim is to provide a regular
forum where the cream of Southern Africa’s work on
extraction metallurgy can be presented, and peers can meet.
The technical programme will cover the full range of
operations, and include speakers from industry, academia
and research bodies.

Southern Africa, being one of the world’s richest reposi-
tories of mineral resources, which have been successfully
exploited for over a hundred years, boasts a veritable

treasure trove of extraction techniques. Increasingly, the
creative spirit of the region’s engineers and metallurgists is
being further challenged, i.e. by the discovery of new low-
grade, complex and unique ores, as well as the need for the
further optimization of South Africa’s fast-dwindling
mineable gold reserves.

The Institute sees the sharing of ideas and successes as
essential for the continued vibrancy of the industry, and
plans to use these symposia in order to stimulate cross-
pollination and growth.

More information can be obtained from:
Mrs Elmarie Walker, Conference co-ordinator,

SAIMM, P.O. Box 61127, Marshalltown, 2107.
Tel: (011) 834-1273.

◆

New series of symposia planned
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This could be your 
Professional Directory 
Advertisement

• 85 mm wide x 45 mm deep • R300 per insertion
• R1200 for six insertions paid in advance • Logo can be included

For your bookings contact the Journal Secretary,
The South African Institute of Mining and Metallurgy

13th Floor, Cape Towers, 11–13 MacLaren Street, Johannesburg, 2001.
P.O. Box 61127, Marshalltown, 2107.

Tel: (011) 834-1273/7, Fax: (011) 838-5923, E-mail: saimm@iafrica.com

DEADLINE FOR MAY/JUNE ISSUE: 10 APRIL ’97

Professional Directory

WORLD ENVIRONMENT DAY SYMPOSIUM
THEME: RECYCLING FOR A BETTER LIFE THE FUTURE UNWASTED?

Wednesday, 4 June 1997

13:30

Volkswagen Marketing Conference Centre, Halfway House

Enquiries: Mrs Y. Poole, Symposium Secretary, P.O. Box 90142, BERTSHAM, 2013

Telephone and Fax No. (011) 942-3450
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THE MONOGRAPH SERIES
M1 Lognormal-De Wijsian Geostatistics for Ore Evaluation

(2nd Ed), D.G. Krige — ISBN 0-620-03006-2; 
51pp; 295 x 210mm; Illus; Index; Hard Cover; 1981
Retail R26,22; Member R21,66; Student Member R18,24

M2 An Introduction to Geostatistical Methods of Mineral    
Evaluation (2nd Ed), J-M.M. Rendu — ISBN 0-620-03313-4; 
100pp; 295 x 210mm; Illus; Hard Cover; 1981
Retail R26,22; Member R21,66; Student Member R18,24 

M3 Principles of Flotation, R.P. King (Ed) — ISBN 0-620-05957-5; 
268pp; 247 x 252mm; Illus; Index; Hard Cover; 1982
Retail R54,72; Member R44,46; Student Member R36,48 

M4 Increased Underground Extraction of Coal, C.J. Fauconnier 
& R.W.O. Kersten (Eds) — ISBN 0-620-06028 -X; 
345pp; 247 x 151mm; Illus; Index; Hard Cover; 1982
Retail R54,72; Member R44,46; Student Member R36,48

M5 Rock Mechanics in Mining Practice, S. Budavari (Ed)
ISBN 0-620-06313-0; 282pp; 247 x 151mm; Illus;
Hard Cover; 1983
Retail R54,72; Member R44,46; Student Member R36,48

M6 Assay and Analytical Practice in the South African
Mining Industry, W.C. Lenahan & R. de L. Murray-Smith
ISBN 0-620-09224-6; 640pp; 232 x 152mm; Illus; Index;
Hard Cover; 1986
Retail R117,42; Member R94,62; Student Member R71,82 

M7 The Extractive Metallurgy of Gold in South Africa
G.G. Stanley (Ed) — ISBN 0-620-10109-1; 
2 vols; 1132pp; 232 x 152mm; Illus; Index; Hard Cover; 1987
Retail R250,80; Member R201,78; Student Member R163,02

M8 Mineral and Metal Extraction — An Overview
L.C. Woollacott & R.H. Eric (Eds) — ISBN 1-874832-42-0; 
412pp; 230 x 148mm; Illus; Hard Cover; 1994
Retail R182,40; Member R150,48; Student Member R124,94

THE SYMPOSIUM SERIES
S1 Mathematical Statistics & Computer Applications in Ore

Valuation
382pp; 170 x 245mm; Illus; 1966
Retail R19,38; Member R15,96; Student Member R13,68

S2 Planning Open Pit Mines, P.W.J. van Rensburg (Ed)
388pp; 295 x 210mm; Illus; Hard Cover; 1970
Retail R38,76; Member R31,92; Student Member R26,22

S3 Application of Computer Methods in the Mineral
Industry (Apcom ’72), M.D.G. Salamon & F.H. Lancaster (Eds)
ISBN 0-620-00774-5; 441pp; 295 x 210mm; Illus; Index; 
Hard Cover; 1972
Retail R38,76; Member R31,92; Student Member R26,22

S4 Infacon ’74, H.W. Glen (Ed) — ISBN 0-620-01458-X; 
319pp; 295 x 210mm; Illus; Hard Cover; 1974
Retail R38,76; Member R31,92; Student Member R26,22

S5 Proceedings Twelfth CMMI Congress, 1982, H.W. Glen (Ed)
ISBN 0-620-06173-1; 2 vols; 1025pp; 295 x 210mm; Illus; 
Hard Cover; 1982
Retail R119,70; Member R96,90; Student Member R74,10

S6 Rockbursts and Seismicity in Mines, N.C. Gay & 
E.H. Wainwright (Eds) — ISBN 0-620-06708-X; 
363pp; 295 x 210mm; Illus; Index; Hard Cover; 1984
Retail R88,92; Member R71,82; Student Member R58,14

S7 The Planning and Operation of Open Pit and Strip Mines, 
J.P. Deetlefs (Ed) — ISBN 0-620-08606-8; 
508pp; 295 x 210mm; Illus; Hard Cover; 1986
Retail R119,70; Member R96,90; Student Member R74,10

S8 Gold 100
Volume 1 — Gold Mining Technology, H. Wagner (Ed)
ISBN 0-620-09775-2; 420pp; 295 x 210mm; Illus; Hard Cover; 1986
Retail R85,50; Member R68,40; Student Member R57,00

Volume 2 — Extractive Metallurgy of Gold, (out of print)

Volume 3 — Industrial Uses of Gold, G. Gaffner (Ed) 
ISBN 0-620-09777-9; 112pp; 295 x 210mm; Illus; Hard Cover; 1986
Retail R39,90; Member R34,20; Student Member R28,50 

S9 APCOM ’87

Volume 1 — Mining, L. Wade, R.W.O. Kersten & 
J.R. Cutland (Eds) — ISBN 0-620-11300-6; 
414pp; 297 x 210mm; Illus; Hard Cover; 1987
Retail R102,60; Member R83,22; Student Member R68,40 

Volume 2 — Metallurgy, R.P. King & I.J. Barker (Eds)
ISBN 0-620-11301-4; 341pp; 297 x 210mm; Illus; Hard Cover; 1987
Retail R91,20; Member R74,10; Student Member R60,42

Volume 3 — Geostatistics, I.C. Lemmer, H. Schaum & 
F.A.G.M. Camisani-Calzolari (Eds) — ISBN 0-620-11302-2; 
363pp; 297 x 210mm; Illus; Hard Cover; 1987 
Retail R96,90; Member R78,66; Student Member R63,84 

APCOM ’87 Set 
ISBN 0-620-11299-9; 3 vols; 1118pp; 295 x 210mm; Illus;
Hard Cover; 1987
Retail R265,50; Member R207,48; Student Member R168,72

S10 International Deep Mining Conference (IDMC) Set
ISBN 1-874832-04-8; 2 vols; 1443pp; 300 x 215mm; Illus; 
Hard Cover; 1990
Retail R433,20; Member R347,70; Student Member R279,30

S11 INFACON 6 (Incorporating INCSAC 1)
ISBN 1-874832-15-3; 2 vols; 556pp; Illus; Hard Cover; 1992
Retail R461,70; Member R369,36; Student Member R302,10

S12 MASSMIN 92 (out of print)
ISBN 1-874832-18-8; 485pp; 300 x 212mm; Hard Cover; 1992
Retail R342,00; Member R285,00; Student Member R218,88

S13 MINEFILL 93
ISBN 1-874832-24-2; 408pp; 305 x 215mm; Illus; Hard Cover; 1993
Retail R342,00; Member R285,00; Student Member R218,00

S14 XVth CMMI Congress Publications
Volume 1 — Mining
ISBN 1-874832-35-8; 370pp; 294 x 207mm; Illus; Soft Cover; 1994 
Retail R114,00; Member R91,20; Student Member R68,40 

Volume 2 — Metals Technology and Extractive Metallurgy
ISBN 1-874832-39-0; 458pp; 290 x 207mm; Illus; Soft Cover; 1994
Retail R114,00; Member R91,20; Student Member R68,40 

S15 SURFACE MINING 1996
ISBN 1-874832-60-9; 356pp; 297 x 210mm; Illus; Soft Cover; 1996
Retail R114,00; Member R91,20; Student Member R68,40

S16 HIDDEN WEALTH 
ISBN 1-874832-61-7; 186pp; 297 x 210mm; Illus; Soft Cover; 1996
Retail R114,00; Member R91,20; Student Member R68,40

THE SPECIAL PUBLICATIONS SERIES
SP1 Underground Transport Symposium, R.C.R. Edgar (Ed) 

ISBN 0-620-09341-2; 304pp; 232 x 151mm; Illus; Hard Cover; 1986
Retail R79,80; Member R68,40; Student Member R57,00

SP2 Backfill in South African Mines
ISBN 0-620-117885-5; 630pp; 232 x 152mm; Illus;Hard Cover; 1988
Retail R148,20; Member R119,70; Student Member R96,90

SP3 Treatment and Re-Use of Water in the Mineral Industry
ISBN 0-620-13559-X; 144pp; Hard Cover; Illus; 1989
Retail R94,62; Member R79,80; Student Member R64,98

SP4 COREX Symposium 1990
ISBN 1-874832-06-4; 104pp; 236 x 157mm; Illus; Hard Cover; 1991
Retail R77,52; Member R62,70; Student Member R51,30

SP5 Measurement, Control, and Optimization in Mineral 
Processing
ISBN 1-874832-27-7; 408pp; 225 x 153mm; Illus; Soft Cover; 1994
Retail R185,25; Member R148,20; Student Member R118,56

SP6 Handbook on Hard-rock Strata Control
ISBN 1-874832-45-5; 152pp; 240 x 170mm; Illus; Hard Cover; 1995
Retail R125,00; Member R100,00; Student Member R80,00

JOURNAL SUPPLEMENT
J1 The Metals and Minerals Industry in South Africa

ISBN 0-620-13849-1; 168 pp; Hard Cover; 1989; Illus; Index 
Retail R119,70; Member R96,90; Student Member R74,10

NOTE: ALL PRICES INCLUDE VAT Contact: SAIMM, P.O. Box 61127, Marshalltown 2107 Tel: (011) 834-1273/7 Fax: (011) 838-5923

SAIMM PUBLICATIONS


