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MACHINE ALIGNMENT

ABSTRACT.

The increased use of single pass
continuous miners in the coal industry
has necessitated a change in the
traditional methods of survey and
alignment.

The theoretical use of automatic
machine alignment has been discussed
in previous papers. This paper
discusses the practical application and
results of two systems, one automatic
and one manual, at two adjacent mines,
namely Cooranbong and Myuna
Collieries.

: The automatic system is the

" ZEDMINER, fitted to a Jeffrey 1036
continuous miner. The manual system
is the use of “gun barrel” sights in
conjunction with a flameproof laser.

INTRODUCTION

Newcom Collieries Pty Limited owns
and operates two mines in New South
Wales on the Newcastle Coalfield,
namely Cooranbong and Myuna
Collieries, and one in the Western
Coallfield, Angus Place Colliery.

Cooranbong Colliery has recently
instituted a manual system of machine
guidance by laser control, using “gun
barrel” sights placed on the machine.

Myuna Colliery has had operating for
over a year the ZEDMINER system of
automatic machine alignment. This
system was discussed at the last
seminar but had not been in production
to give tangible results. Results of the
first year of operation are given in this
paper.

COORANBONG

Cooranbong Colliery is situated at
Dora Creek some 50 kilometres south
of Newcastle and supplies coal to the
Eraring Power Station, which is on the
shores of Lake Macquarie.

Cooranbong commenced in 1980
and has produced a high of 1.5 million
tonnes per annum, but is presently
producing at 1.2 million tonnes per
annum. Some 320 workers are
employed at the mine with a survey
party of four.

The mine’s production has decreased
due to mudstone roof which is not
conducive to the high production
encountered under our solid
conglomerate areas. It is proposed to
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work longwall in the mudstone area. To
increase production the Jeffrey 120H2
wide head miner with bolting rigs
attached was purchased. By increasing
production, gate roads will be
developed more quickly, thus ensuring
the availability of longwall blocks. We
are presently using the 120H2 in
development.

The 120H2 cuts a face section 4.7
metres wide with a working section of
2.5m (at present). Machine alignment is
extremely important for the following
reasons.

1. Width of Longwall Blocks.

It is necessary to keep longwall
blocks at the desired width as problems
are encountered if the designed width
of longwall blocks is “short or long”. If
the wall is too short, chock roof
supports encroach the gate roads and if
the wall is long there is an area that is
not supported by chocks. :

2. To Accommodate Equipment in
Main Gate.

As the width of the main gate is 4.7m
wide there is not much room for error. Our
main gates are designed to
accommodate 1050mm conveyors
which are supported by chains hanging
from roof bolts instailed through W-
straps to the mudstone roof. The
conveyor belt is 1.0m off centre.
Ventilation tubing (600m dia) is also hung
from roof bolts. Longwall operating
equipment will fit next to the conveyor
belt.

On the other side to the conveyors a
width has been designed so an Eimco
or MPV can operate.

W-straps are 4.5m wide and must be
located correctly so there is 100mm
clearance from the end of the strap to
the rib (see Sketch 1).

(continued Page 3)
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President’s Report

Peter Whalan, President

Life on the coalfields has become
more hectic and demanding, and |
find that work has involved me in
many more decision making
processes and though stimulating,
takes up a lot of time.

I had intended to lead our
Committee to meetthe executives of
IEMSA but unfortunately was unable
to do so. | was able to get Leigh
Capon to stand in for me and his
report follows.

Since that meeting, | have
discussed the points that were
raised with members of the
committee and we will be holding
another TeleConference shortly to
finalise our thinking and place our
recommendation before the
members.

Because of printing lead times,
this report must be in the hands of
the editor before the
TeleConference so we will include
the Report on Affiliation/
Amalgamation as a separate
supplement with the next posting of
our Journal.

Best wishes,
Peter Whalan.

REPORT ON AMALGAMATION/
AFFILIATION MEETING WITH THE
1.LE.M.S.A. PREPARED BY

L. B. CAPON.

Members will recali that a committee
was elected at the Annual General
Meeting in Brisbane to discuss
amalgamation/affitiation with LEMSA.
Unfortunately ourpresident was unable
to attend and requested me to
represent him and AILM.S.

.LE.M.S.A. were represented by

P. Monaghan — President

N. Mann — Vice-President

P. Cook — Secretary
H. Kuenen — (W.A)

A. Subritzky — (Qid.)

and AIMS by G. Cooper, R. Harris and

myself.

|.LE.M.S.A. attitude was outlined by
Norm Mann and is summarized as
follows.

Having been through the process of
affiliation and then amalgamation
with TIMES, ASA and IESQ, LEM.SA.
are not in favour of affiliation, but
straight amalgamation.

The identity of A.l.LM.S. would be
retained for at least the next few years
by having the AIMS logo on .E.M.S.A.
letter heads etc.

There is no barrier to individual local
groups being formed and known as
Branches. Branches are at liberty to
hold workshops, conferences, social
activities etc.and are encouraged to do
$0.

.LE.M.S.A. would be happy to devote
pages in their Journal “Surveying
Australia” to the activities of mine
surveyors. It is envisaged that the AIMS
Journal would cease publication but
materiai of a similar nature would be
produced in “Surveying Australia”.

Upon amalgamation existing
financial members of AI.M.S. would be
transferred to LE.M.S.A. with the same
status as they hold in the ALM.S. i.e. a
fellow of AIMS becomes a fellow of
|LEM.SA. etc.

The AIMS constitution was drawn up
by the working party which
recommended the establishment of
AIMS. This constitution was not
prepared with legal guidance and is
open to misinterpretation. The
I.E.M.S.A. Constitution has similar
ideals but was drawn up with legal
advice. AIMS members transferring to
.E.M.S.A. would be bound by their
constitution.

.E.M.S.A. suggest that amalgamation
take place on 1.1.89 or 1.1.90.

Financially AIMS would be required
to contribute to I.LE.M.S.A. contingency
fund the sum of $10 per member. At
present the Federal body of LE.M.S.A.
has annual fees at:
$45 fellows and members
$40 associates and affiliates
$25 students
and each state adds to thisits own fees
to fund state branch activities.

My personal view is that AIMS
amalgamate with LEM.S.A. as of 1.1.90
under the general conditions as
outlined above. | personally firmly
believe that such an amalgamation will
be beneficial to all surveyors including
mine surveyors.

Finally, | express appreciation to the
.LE.M.S.A. executive for the friendly and
courteous manner in which the
discussions were held. | don’t consider
that amalgamation will in anyway
downgrade mine surveyors.

L. B. CAPON.

Secretary’s
Report

Hugh Taylor Secretary.

The specific objectives of the
Australian Institute of Mine Surveyors
are one aspect of our Institute that has
received considerable attention from
surveyors involved in all areas of the
discipline. Those studying the
organisation of surveying institutions
(and other institutions) are continually
providing critical analysis of the
numerous organisations that exist. The
basic assumptions underlying our
Institute are that of specific
nomenclature, registration and
regulation.

Once again the subject of
affiliation/amalgamation has become
the topic of discussion and a Commitiee
has been appointed to report on this
matter. | will be taking partin a
Teleconference to discuss and
formulate the results of this
Committee’s Meeting with LE.M.S.A. We
will produce a statement on this matter
which will be sent out with the next
mailing of our Journal.

Personally, | am against
amalgamation and | will be interested to
see the results of the Pollwhichisbeing
taken of members.

Another issue that has come to my
attention is that of Professional Liability
and those members who are working as
private surveyors or consultants orwho-
are simply doing an odd job now and
again will be interested in the Editor's
Column on this topic.

Best wishes,
Hugh Taylor.
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3. Inconvenience of Correcting Off
Centre Drivage.

With a wide head miner, if you drive off
centre, you do not just “get back” on
centre. The operator must retreat to the
position where he deviated from centre
and strip the rib, which means wider
places, more roof support, no
advancement.

As the places must be driven on
centre a solution was required that was
simple and effective. The laserhasbeen
used at Cooranbong for some years
with much success, but previously the
accuracy for hanging conveyor belts
with predetermined bolts was not
required. Firstly a W-strap had to be
designed so that the holes would
accommodate bolts to hang the
structure, as well as effectively support
the roof for working sections from 2.2
metres to 2.8 metres. It was resclved that
the conveyor belt would hang 1.000
metres off the centre of the heading
(see Figure 1).

With the laser set up 1.0 metre off
centre on the driver's side looking
inbye, the laser beam goes straight over
the top of the driver's cabin. A steel
target was placed on the head of the
Jeffrey 120H2, just behind the picks,
which was painted with luminous paint.
A small rifle target was placed on the
driver's console in front of the miner
driver. Both of these targets were
placed 1.0 metre off the centre line of
the machine (see Sketch 3).

When the driver lifts the head of the
miner, he must align the laser with the
target on the head of the miner, which
will automatically give him his rib lines
as the head of the miner is fixed at 4.7
metres. The driver then lines his
console target with the target on the
head of the minerand the laserbeam on
the face, and this will give correct
machine alignment to advance theface.

Support Rules at Cooranbong state
that the maximum distance between
straps is 1.5 metres and the maximum
distance from the last strap to the face
is 6 metres. Because of the position of
the bolting rigs on the shovel, 3 metres
of advance is cut then two (2) straps are
erected.

If the place has been driven correctly,
there should notbe many problems with
erecting the W-strap. The second bolt
hole on th right is aligned with the laser
line and this bolt is then installed
through the strap. Three more boits are
then installed with the middie hole to
be bolted by wombats on a later shift. As
the W-strap is designed to cater for the
hanging of the conveyor, bolts are in the
correct position to suit.

The Jeffrey 120H2 has a sight (piece
of metal) welded to the boom and the
boom’s base plate so that when those
“sights” coincide, the end of the boom is
one metre off the centre line of the
machine. The driver, once he has lined
up his head target, checks behind him,
and if the laser beam is above the end of
the boom, then his machineisin correct
alignment. Thus the W-straps are at
right angles to the direction of advance.

Some operators use this additional
system while other drivers, after
experience, can well enough align the
machine with the two sights in front.

To avoid any confusion with too many
survey pins, we only put in laser pins.
We do not talk centre lines in this
section, it is laser lines and they are the
only pins that go in.

The aim of the exercise was to have
very accurate on centre drivage and the
results have been extremely
satisfactory. A survey carried out to see
how well the places were driven shows
promising results. This survey shows
the deviation of the “laser bolt” to the
laser line and was carried out in the
initial stages of the exercise. The survey
shows that there was a tendency to
creep across (100-150mm) when
approaching the breakaway, which has
been corrected in current drivage.

SURVEY SHOWING DEVIATION
FROM LASER LINE.

Three seams, namely, in order of
increasing depth, the Wallarah (70m),
the Great Northern (110m) and the
Fassifern (120m), are being extracted
beneath the tidal waters of Lake
Macquarie where workings are limited
to a minimum of 40m solid rock cover.
Approximately 75% of the total holding
is under tidal waters.

JEFFREY 1036 HP/RB SINGLE
PASS CONTINUOUS MINER.
The Jeffrey 1036 is an American
designed single pass continuous
mining machine purchased and
modified by Newcom Collieries Pty
Limited for three main reasons:—

I
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The survey was carried out over 200
metres of drivage and shows that 38%
of the laser bolts were installed on
centre. There was 73% of bolts installed
less than 50mm off the laserline. As the
W-straps are installed generally at 1.5
metre centres, not every set of bolts is
used for belt support. For those bolts
not correctly on centre, a plate can be
used to hang the chain on line. These
results are very encouraging for initial
work.

Also, because of improved
“awareness to centre” by personnel in
this section, there has been extra
benefits as these personnel moved to
other production panels.

ZEDMINER AT MYUNA

Myuna Colliery is located in the
Northern Coalfield of NSW on the
western edge of Lake Macquarie. The
colliery is owned and operated by
Newcom Collieries Pty Limited, a
subsidiary of the Electricity
Commission of NSW.

The colliery was developed fro the
purpose of supplying steaming coal for
the nearby Eraring Power Station.

W. 3TRAP DESIGN

1. To attempt to satisfy the need to
drive stable, narrow roadways to
expedite longwall development
headings.

2. To produce high tonnages from
the first workings required to be
driven when constraints preciude
longwall mining.

3. To create a working environment in
which workmen are not subjected to
the unknowns of unsupported roof.
The 1036 operates in conjunction

with two Joy 155SC shuttle cars of

pproximately 10 tonne capacity, which
feed onto a 42" conveyor system.

Machine specifications are shown in
Appendix 1.

GEOLOGY

The Fassifern Seam inthe area of 740
Panel is approximately 6.8m thick
consisting of shale and claystone
bands interspersed with coal. The seam
is worked in the upper half where ash
levels are more acceptable. The typical
working height is 3.0m. There are two
major claystone bands near the roof
about 0.1m thick which have served as
roof horizons in different areas,
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SURVEYING STOPES and STOCKPILES

John Makki

Introduction

This paper deals with the DIOR 3002
reflector free Distomat and its use at
Mount Isa Mines Limited operations in
the surveying of stopes and stockpiles.
Included is a brief summary of our
earlier methods of surveying in these
areas.

The Wild T 1000 is a new generation
electronic Theodolite which can be
used alone as a conventional
Theodolite or combined with Wild
Distomats and GRE3 Data Terminal to
form a fully Electronic Total Station.

The DIOR 3002 is a version of the DI
3000 and was developed for the use of
measuring without reflectors.
Distances of up to 250 metres can be
measured without a reflector, although
range and accuracy depend on surface
texture, ambient brightness and the
angle of the target relative to the
measuring beam.

The configuration, we use at Mount
Isa, for field work, computation of
resultsandfinal plot canbe seenbelow.

Wild T 1000

Electronic Theodo!ite DIOR 3002 Di stomat

BRE 3 Dnltl Terminal

Ericsson P.C. with Nllld Geocomp Inatatled

BMC Printer

HP 7473A Plotter (A3)

Stope Surveys

Several methods of stope surveying
have been tried over the years with
varying degrees of success.

Method 1.

A Survey party was locatedinas many
accesses as possible and when ready,
the Senior or Lead party would
illuminate the stope wall with a spot
light, endeavouring to locate a point by
describing it to the other parties by
either shouting or two way radio.

As the point would often look different
from another direction, this proved
difficult and would take some
considerable time to survey one point.
At least three intersections were
required and even then some of these
were discarded, as the difference that a
more positive method of identifying
points would have to be found.

Method 2

This method was basically the same
as method 1 except that a strong light
was shone through the telescope of the
Theodolite to project a circle of light
onto the stope wall. This was successful
overshort distancesbutasthe distance
became longer, it proved almost
impossible to locate the circle of light.

Methods 3 & 4

This involved the use of alaserspot to
identify the point on the Stope wall
which was intersected by as many
parties as possible. The results
obtained were good and the number of
survey parties wascut down tothe point
where the survey was done from one
access at a time, with two Theodolites
set up side by side as far apart as
possible, with the Laser unit between

them. This meant that all personnel
involved could talk freely to each other
with only one booker being required,
who could pick up any reading errors
which would be corrected at the time.

Method 5

This involved the use of an AGA 700
Laser Geodimeter which showed good
results measuring off reflective painton
the stope walls. The problem in this
method was to get the paint onto the
stope walls at the points required. This
was done by firing capsules filled with
the paint across the stope using a
catapult While this was successfulover
short distances, it was difficult to hit
targets over longer distances. To get
around this, a crossbow with sponge
tipped arrows dipped in the paint was
used. This method gave good results
providing conditions were ideal. i.e. the
stope was free from dust and mist
caused by the filling operations

Methods 6 & 7

This invoived the use of aWild GLO 2
Laser attached to a T16 Theodolite as
the lead instrument and a conventional
Theodolite set up alongside it, to
intersect the Laser spot.

Upon the purchase of a second GLO

. 2 Laser, they were bothused set upside

by side, with the point being located by
the intersection of the two laser points.

Method 8

This is the current method in use and
involves the use of the DIOR 3002
Distomat. Accesses are normally
picked where it is possible to see all of
the stope from top to bottom, or where
this is not possible in an area giving
maximum coverage. The DIOR 3002
and T 100 Theodolite with GRE 3 Data
Recorder, are set up with the Laser
attachment. By using a strong light
(stope light), major features are located
and the Laser spot is then aligned onto
these features and picked up with all
data being stored on the GRE 3. From
this location a second station is located
on the other side of the stope, to be
used to survey the opposite and
adjacent walls unreachable from the
first station.All datais then down loaded
into a Personal Computer. XY, Z co-
ordinates are calculated and plotted on
each sub level horizon by a survey
program, written by our own survey
staff.

This method has resulted in a
considerable saving in dollars as less
accessesare requiredtobe preparedat
a cost of approximately $3000 per
access.

As th internal batteries are not
sufficient to power the Laser for any
length of time, we use a portable
rechargeable 12V NICAD battery which
gives up to eight hours operation.

The DIOR 3002 attached tothe T
1000 Theodolite is capable of
measuring vertically up or down, so the
only limiting factor in steep
measurements is the position of the
brow or stope edge. This is taken into
consideration when choosing from
which sites to start the survey.

STOCKPILE SURVEYS.

The three main methods used for the
pick-up of stockpiles at Mount Isa are:

1. Stadia Surveys.

2. E.D.M. Surveys using conventional
equipment.

3. E.D.M.Surveysusing WildT100 and
DIOR 3002 Reflectorless Distomat.

1. Stadia Surveys.

This method while simple in
operation, normally involved the use of
three people in a party. One observer,
one booker, and one staff man. On
occasions when large stockpiles or
several stockpiles were required on a
single day, two or more parties were
used depending on available staff.

In an attempt to speed up operations,
the operator would read the distance on
the staff and then place the mid hair on
the nearest metre (usually 2) and not
read or book the top and bottom mid
hair. this would result in an occasional
misreading of a distance with no check,
however they normally become obvious
during plotting and were either redone
inthe field, ordiscarded altogether. The
reduction of the field work was done
using a circular concise Stadia Slide
Rule, which, after some practice, proved
to be simple and quite fast.

After plotting, Cross Sections through
the stockpile were drawn up and areas
of such determined by the use of a
Planimeter and the volume calculated
using Simpson’s Rule. At times we
found it handy to have the Chainman
involved with the plotting as having
walked over the stockpile, he would
have a more clear picture of such
(especially if very uneven, i.e. numerous
edges and toes).

Another method of Stadia Surveys
was the use of a Ewing Stadi-altimeter
(fig. 1). which gives correction to stope
distance giving horizontal distance and
vertical component in the field.

Forthose who are not aware of whata
Ewing Stadi-altimeter is, itisa rectangle
box like structure mounted on one of
the Theodolite uprights. Inside the box
is a cylindrical scale unit consisting of
two sets of curves representing
difference in level and correction to
slope distance. The Stadialimeter is set
to zero and after the stadia intercept is
read, the cylinder is rotated until the
curve equalto S x 100 is in coincidence
with the reader index. The difference in
level is then read directly off the
external scale. The correction to slope
distance is read directly from the
second set of curves.

The plotting and calculations of
results is done as described previously.

2. E.D.M. Surveys with
conventional equipment.

This was done by using any E.D.M.
equipment with the point being picked
up located by using a range pole with a
reflector mounted on top. The results
are then computed using a radial type
pick up program. However, we still had
to plot them and calculate volumes by
hand as described in method 1. This
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method is, however, quicker than Stadia
Surveys in the fact that the distance
does not have to be read off the staff
and the horizontal and vertical angles
could normally be read while the
distance is being measured. A booker
while not essential was still handy in this
method,

3. E.D.M. Surveys using the
Reflectoriess Distomat (fig. 2).

The surveying of stockpiles using the
reflectorless distomat is exactly the
same as conventional E.D.M. surveys
with one main difference being that
inaccessible points can be directly
located rather than by offset or
intersection e.g. the edge of vertical
faces where inthe pasttheywere offset.
Also in our case the Zinc Concentrate
stockpiles are done while the plant is
still producing and the cone formed
below the conveyordischarge pointcan
be surveyed by measuring directly to
the surface, rather than by intersection
as before.

Measuring to the surface of
stockpiles however, depends on the
reflectivity of the material being
surveyed. In our case we have four main
stockpiles, Coal, Coke, Flux and Zinc.
Experience has shown that the
following range of reflector-free
measurements can be taken.

Coke and Coal — difficulty measuring
after about 35-40 metres
Flux — Upto 150 m
Zinc — Up to 150 metres

An added problem with the DIOR
3002 is that it measures to most
surfaces. If the stockpile located is



around infrastructure such as
conveyors and buildings, care has to be
taken that the distomat is pointed
directly at the reflector so as to avoid
any erroneous measurements. (fig. 3).
To alleviate this problem, we made up a
reflector board approximately 0.3m
square, covered with reflective tape.
measurements of up to 450 metres can
be taken toit. While not perfect, it does
result in fewer erroneous
measurements, although experience
has shown that at times measuring
through vegetation can give wrong
measurements.

| might add here that the prototype
shown to us had a switch for reflector
and reflector free measuring, while the
actual model available does not.

By incorporating a data recorder (in
our case a Wild GRE3), considerable
time has been saved by alleviating the
need to book any results and if
available, two Chainmencanbe usedto
show points, thus speeding up the
operation considerably.

Back in theoffice the results are
downloaded into a Personal Computer
and the volume is calculated using
Wild's Geocomp software. Depending
on the eveness of the stockpile and
speed of the computer in calculating
the volume, a normal survey with
between 100 and 200 points can
usually be accomplished, from set up to
volume calculations, in approximately
three hours.

Other uses.

As can be appreciated there are
numerous areas of surveying that a
reflector free Distomat can be used.
Several areas that we have used the
DIOR 3002 are as follows: 1. We
have several areas in our barracks
complex where the barracks have been
removed and a beautification program
is underway to turn them into parkland.
A request was made to us to locate
existing features such as trees, light
poles, fire hydrants, channel and toplan
future planting of trees and so forth.

By selecting a suitable point it is
possible to measure directly to most of
these features without the need for
them to be shown toyou with a reflector.
Once again care has to be taken that
the Distomat is measuring to the point
required.

2. Anotherrequest was tocontouran
area around a Fill Pass so that fans
could be installed in it, turning it into a
Ventillation Raise. The area had a cone
like excavation approximately 40
metresroundatthe top, 15 metresdeep
and 10 metres round atthe bottom, with
the old Fill Pass angling off from the
bottom. By picking strategic points
around the rim, it was possible to survey
points around the cone and 50 metres
down into the Pass, by measuring
directly to the surface.

This particular exercise brought to
light another area to be aware of. It is
very easy and fast to point the Distomat
and press a button to record
that Data. In this particular case, 476
points from four sets ups were taken in
two hours. The subsequent plot showed
a definite case of overkill.
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+40°= 41,799
+45= 45.303
+50= 49,835
+55= 55.882

3. Occasionally we getmisfiresinthe
face of our Kennedy Silstone Open Cut.
With the DIOR 3002 it is possible to
measure directly to them. We have also
used the distomat to pick up the edges
and toes of Open Cuts by measuring
directly to them, however, this is not a
real time saver as distance normally
wins out and it is still necessary to have
someone show you most points.

As can be appreciated, the
reflectorless Distomat can be used for
the location of most remote objects
(depending on reflectability and
distance). It can also be a considerable
time saver even with accessible points.
As mentioned previously, however, |
cannot stress how important it is to be
careful with interference to the
measuring beam from other objects in
the vicinity of the point being surveyed.

One field test carried out to test the
accuracy of the DIOR 3002 was the
following, in which a vertical steel

SLOPE DISTANCE

CORRECTION HORIZONTAL

DISTANCE
Q0,000 31.950
-0.008 31,950
-0.015 31,950
-0.023 31,953
-0.032 31.964
-0.041 31.957
-0.030 J1.964
-0.061 31.976
-0.073 31.964
-0.087 31.97%
-Q.104 31.966
-0.124 31.981

column was selected and various
distances were measured to it at
different heights. The horizontal
distance to the column being 31.950
metres.

The correction is one that has to be
applied in reflector-free distance
measurement in that allslope distances
measured must be corrected to
account for the distance between the
DIOR 3002 and Theodolite.

Correction = b tanx

Where b - 0.087 between DIOR
3002 and T 1000
x = Vertical angle
Horizontal distance - cos x(SD - b tan
x)

A similar correction has to be applied
to the height difference as well.

Vertical component- Sin x(SD-btan

X) + b/cos X
See (fig. 4). for explanation of
corrections.



DIOR 3002 -~ HORIZONTAL

Conclusion

| have given an overall history of
the surveying of stopes, stockpiles
etc. at Mount Isa and | feel sure that
you as practising Surveyors, will be
able to think up many more uses for
the reflectorless Distomat in your
own field. | might add that the Wiid
DIOR 3002 is only one of several
reflectorless Distomats on the
market and that the IBED measuring
head as used by Geo Fennel, has a
claimed range of up to 1000 metres
on the surface and about half that
distance in the underground
situation.

Perhaps further research by Wild
will increase the range of the DIOR
3002 and make it suitable for the
surveys of coal.
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depending on conditions. More
recently the top of the upper band is
worked to as roof level, leaving up to
0.3m of coal in the roof.

There is approximately 14m of
“Awaba Tuff’ interburden between the
Great Northernfloorand Fassifern roof.
This strata is essentially claystone with
some shale and sandstone bands. 740
Panelistone works generally to the rise
with maximum grades of about 5%.

MINING SEQUENCE AND
VENTILATION.

The sequence of mining shown in
Figure 3 has proved to be the most
successful for three main reasons.

1. Less flitting of machine, thereby
increasing time spent on
production.

2. The inherent difficulties of
breaking away a machine like the
1036 is conducive to reducing the
number of breakaways. This
sequence only involves two
breakaways.

3. In the early stages, cut-throughs
were driven row by row, but severe
roof pressures caused a
deterioration of the roof soon after
it was driven. With this sequence
any roof deterioration is generally

limited to the inbye cut-through
(Sequence 8) which takes
pressure off the following
Sequence No 9. Roof
deterioration is therefore limited
to every second row.

Ventilation of the panel is by a
75kW Eagle and Globe axial flow
auxiliary fan, capable of 14.7m3 on
opencircuit. Ducting is locally
manufactured from galvanised iron in
1.5m lengths and is 620mm diameter.

SURVEY CONTROL

Survey control is based on a plunge
line on the centreline of 2 Heading.
During the drivage of Sequence No 9,
while there is no machinery and work
can be carried out uninterrupted, the
plungeline is extended 60m to the face
cut-through. The face cut-through is
then squared away, by theodolite, by
installing centre pins in each heading.

Line pinsinbye of the centre pins are
then installed by hanging reflective
sighters in the outbye centre pins and
lining in by eye.

Eye-sights are also installed for each
breakaway when required.

Under normal conditions, the laser is
situated at the face cut-through in 2
Heading and fired across the cut-
through, through the centre pins and
reflected up the headings by using a
standard “Laser Alignment” roof
mounted penta-prism and a second
prism for breakaways (see Figure 3).
Setting up of laser and prisms is
normally carried out by the Section
Deputy.

“ZEMINER” GUIDANCE SYSTEM

The Zedminer System currently being
used in 740 Panel of the Fassifern
Seam is a project to develop a
computerised laser guidance system
for use on single pass continuous
miners. The aim is to provide improved
gate roads for longwall development
and pillar extraction for the benefit of
the coal industry in general.
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The Zedminer System, developed by
Zed Instruments of London, is currently
being used on fixed centreline
roadheaders in other parts of the world
for stone drivages to cut smooth,
precise profiles with a high level of
automation. Owing to its modular
design, various levels of automation
can be achieved simply by the selection
of the appropriate options. The
equipment, both in concept and
construction is extremely robust in
order to operate trouble free in the
harsh physical and human conditions of
a mining environment.

The project is funded by a NERDDC
(National Energy Research
Development and Demonstration
Commission) research grant to
Newcom. The grant is valued at
$570,000 to be spread over four years.

Newcom’s contribution to the project
includes the use of the Jeffrey 1036,

FIG. 4

Myuna personnel and additional money
where required. ACIRL are also
involved in the project by assisting in
management and reporting.

The amount of drivage carried out by
the 1036 miner since its introduction in
mid June 1986, using normal laser
control and then in conjunction with the
Zedminer System, is shown in Figure 4.
The Zedminer System began operation
on 27th April, 1987.

Principle Objectives of Project.

1. Provide a visual display unit which
shows the position of the continuous
miner relative to centreline and
seam horizon.

2. Provide modification for coping with
seam undulations.

3. Provide modifications which will
provide feedback system including
track control and automatic steering
and profile control.



Major Stages

1. Purchase modified Zedminer
System.

2. Fit this system to Jeffrey 1036
continuous miner.

3. Initial underground trials.
4. Modify and adapt system.

5. Develop method for seam roll
compensation.

6. Trial this method.
7. Modify and adapt system.
8. Report on developed system.

Principle of Operation.

The principle of operation of the
system is very straightforward as
indicated in Figure 5.

A conventional laser provides a
datum beam, its position being fixed on
the centreline of the heading.

The laser is a 2mW helium-neon
“Lodestar” unit supplied by Laser
Alignment Company and modified for
110 volt operation. The mounting
system is a standard “Laser Alignment”
bracket modified slightly, which
attaches to any 25mm roofbolt. The
beam is reflected through 90 degrees
for breakaways using a prism mounted
on a bracket which also attaches to a
suitable roofbolt.

All roofbolts are installed by machine
mounted “SIG” bolting rigs. 1.8m (6’)
roofbolts are installed in W-straps
spaced at 1.5m intervals.

The laser is installed on centreline
because the closest roofbolt to
centreline is 0.75m, an extension arm
was manufactured at the colliery to give
the horizontal component of the
mounting bracket more reach. A
detachable extension piece was
manufactured for the vertical
component and is used where the roof
rolls or where vent tubing blocks laser
beam path.

Mounted on the mineris a target unit
of unique design that interrupts the
path of the laser beam. the target unit
contains the necessary optical and
electronic equipment to determine the
position of the laser beam on the target
face and transmit this data to an on-
board computer.

The target unit also houses two
gravity inclinometers to measure the
altitude of the roadheader with respect
to “fall” and the desired grade, although
these functions have not been utilised
at this stage. The target can be raised or
lowered by a hydraulic ram (see Figure
6), operated from the driver's
compartment, to interrupt the laser
beam.

The position of the target unit relative
to the boom “lift” axis is fed into the
computer thereby, via the target unit,
relating the laser beam to the boom. If
the machine deviates from its path
along the tunnel axis, the position of the
laser beam on the target face will
change, hence the target unit will send
an updated laser position to the
computer. Later, this will also apply to
inclinometer measurements.

Situated in the driver's compartment
is aConsole Unit from which the system
is driven. The Console Unit can display
the required information regarding
mode of operation, boom and cutter
measurements relative to design, laser
position, status information and fault

SCHEMATIC
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conditions. The only main tunction used
at this stage is distance between
cutting head and designribline,i.e.2.5m
each side of centreline.

The system is controlled by the on-
board computer mounted in the
Engineers Unit. The Engineers Unitalso
has within it a set of thumbwheels
whereby the necessary external
parameters such as target position and
profile size are input.

Advantages

1. Flexibility of system.

2. Continuous digital display of cutter
position.

3. Laser beam does not need to
penetrate dust at face to give a
reference point.

4. New parameters can be entered
easily to suit different machinery or
requirements.

5. No programming or special skills are
required.

6. Provision in system for connection
to hydraulics for complete
automation of miner functions.

7. Robustconstruction of components.

Disadvantages.

1. Possible malfunction of complex
equipment working in a difficult
environment.

2. When cutting in a heading which has
crossfall, the miner may have to slew
across at an angle in order to
maintain the cutting head on centre,
thus causing the laser beam to miss
the target, interrupting the readout.

3. Target unit obstructs miner driver's
view of offside drill rig and corner of
cutting head.

4. Rolling of seam may cause laser
beam to run off target unit.

5. Single pass miner is difficult to get
back on centre once it deviates.
Consequently, iaser beam may miss
target unit.

6. Where auxiliary fan ventilation is

used, careful positioning of laser unit
and reflectors is necessary to avoid
obstruction by vent tubing, i.e.
especially in intersections.

Results

The 1036 has driven approximately
2500 metres of roadway, of which about
1000 metres have been sampled. The
results are tabulated below.

CONCLUSION

The manual system and electronic
system of guidance give similar results
for accuracy.

The efficiency of each system is
directly proportional to the success of

. selling the system to the operators.

A useful innovation from the
Zedminer exercise is the development
of a fibre optic laser. A “Laser
Electronics FL5” laser has been
modified to take 100 metres of fibre
optic cable to a focussing head that
weighs just 2 kg. The system is detailed
in Figure 7.
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This allows the laser to stay in the rib
and the focussing head mounted onthe
centreline. The head can be moved up
to 100 metres away from the laser tube.
The advantages are obvious. the fibre
optic is joined in 50 metre lengths so
that if damaged a new section can be
added.



SPECIFICATIONS — JEFFREY 1036
HP/RB CONTINUOUS MINER.

HEIGHT
BasiC..............ooiat. 1.140mm
Minimum Tram.............. 1.270mm
Over Rear Conveyor ........ 2.230mm
LENGTH
Overall........................ 11.12m
Bumperto Face............... 8.30m
WIDTH
Chassis ........................2.74m
CrawlerCLtoCL............... 2.50m
CrawlerPad................... 475mm
CONVEYOR
Width......................... 762mm
Depth........cooeviivi .. 203mm
Overhang ...................... 2.80m
Chain Speed ................. 2.16m/s
GROUND CLEARANCE
TIP SPEED.......... 2.63. 3.09 m/s
TRAM SPEED
Sump (adjustable)....... 0t0 0.08 m/s
Intermediate................. 0.15 m/s
_HighSpeed................ 0.335 m/s

WEIGHT (less drill rigs)..... 57,000kg

Width.................... 4.2m to 5.0m
Range................... 1.6mto 3.7m
Speed.............. 519FPM 609FPM
Auger Diameter............... 838mm
HORSEPOWER

Total ... 456kW
Number of Motors................... 6
2 Auger Motors ............ 150kW ea
2 Traction Motors............ 26kW ea
1PumpMotors................. 52kwW

1 GatheringHead& Conveyor. ... 52kW
HYDRAULIC PRESSURE — 124,10KPa

AUGER HEAD — High horsepower
planetary gear drive.

CONTROL — Manual or Radio Remote

ROOFBOLTER DETAIL

TRS Cylinders — 1 per side

Drill Rigs — 1 per side
Drill rigs are mounted inside chassis
line for protection and to provide in
and out tilt from vertical.

Drill Centre from Face — 3.0m

The permission of Newcom Collieries
Pty Limited to publish this paper is
gratefully acknowledged. The views

expressed are those of the authors and ‘

should not be implied to be those of
Newcom Collieries Pty. Limited.

Richard Hirel Cambage (1859-1928)
Chief Mining Surveyor
New South Wales from 1902-1916 and
then Under Secretary until 1924.

From “Surveying the Hunter”

Cephas Norman Scott and Survey Party, Manning River, 1912.
From “Surveying the Hunter” Editor John Fryer.
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Evaluation Of Computer Software

Stephen R Hughes

This paper looks at the task of
evaluating survey software forasmallto
medium sized survey practice.

The reason | am limiting the scope of
my paper to this size practiceis that the
hardware requirements and operating
procedures of a larger firm can vary
considerably.

It is more likely that you would have
one or two permanent computer
operators running possibly more
sophisticated programmes which may
have been specially written for the
company. This would also be the likely
occurance if the larger firm specialised
in one particular area of surveying.

Similarly, the hardware would most
likely be more sophisticated as it would
probably handle a network of terminals
to cater for word processing,
accounting and many other
requirements.

The Basic:

The three main components that
make up the computer system are:—
(i) Hardware
(i) Softward
(i) Support/Service
The components are often referred to
in that order by salespeople etc.
However, one of the most important
things to remember is their priority
when purchasing a system and this
goes in the reverse order—
() Support/Service
(i) Software
(i) Hardware
| cannot stress enough that when
evaluating a system this order of
importance must be remembered.

SUPPORT/SERVICE

One of the first things to assume

" during the course of installing your
new software, and then in the
general day-to-day running of your
system is that you are going to need
to have access to service and advice
from the people who sold you the
package.

No software package is error-free
and of course there is always the
problem of operator error to over-
come along with any breakdowns in
the hardware system which can
occur. Couple this with changing the
set-up modes of auxiliary devices,
attaching plotters and data records
to your system and you are bound to
need a little help at some stage.

Another factor to consider is that
most computer manuals are written
like legal documents in jargon
specifically designed to stump the
fayman and consequently advice
may be required from the “computer
experts”’ at $40.00 per hour or more
to help sort out the problem.

The problem of manual
interpretation is more often
encountered with the operating
system manuals, however, it also

applies to the software application
manuals at times. Computer
programmers sometime tend to get
carried away with the programming
task rather than simply sitting down
and explaining how their system
operates.

From these few points | hope I'm
starting to convince you of the need
to obtain good back-up service.

The ideal situation is to be able to
purchase a software package that is
written in or near your home base.
However, if you live in Cunnamulla
this can become somewhat of a
problem.

Another problem to overcome is
that with so many variables that can
cause an error, the programmers
usually tend to think any errors are
the result of the operator and it is
only as a last resort that they would
consider the possibility that there is
a problem with their programme.

A considerable amount of time
may be saved if you can take your
problem direct to your programmer
and show him what is happening
rather than try to explain it over the
phone. Often before going to your
programmer you need to go through
your dealer. The problem may often
be solved by your dealer if he is
someone who is interested in how
many packages he can sell. An
example of this type of operation is
that run by Applied Micro Systems.

Involved in the running of that
practice are 3 graduate surveyors(one
of whom is a Licensed Surveyor).
Having this expertise behind them
means firstly they can understand
what it is you are trying todo in terms
of solving the problem. Secondly,
they have a bureau type system
which runs all the programmes they
sell so at least they have had
experience in the operating of each
package.

A word of warning, many dealers
tend to give glossy over-views of their
programmes when they demonstrate
their use to prospective buyers.
However, when you request the
demonstration of other areas of the
programme, they tend to fauiter.
This is often the case if they have not
had agood back-ground in surveying
and computers and therefore they
don’t know exactly what it is you are
trying to achieve in terms of a
solution to your problem. If your
dealer can’'t solve the probiem he
must then be able to obtain the
answer quickly from the
programmer.

You must remember that usually
yourtime is limited when you strike a
problem and your job may have to be
finalised by the following day, this is
when good service really counts.

Many programmers will tell you if
you are doing a job for the first time
on new software to do it manually as

you originally had, then re-create it
on the computer to make sure you
achieve the same result. However,
this tends to be somewhat of an
impracticable learning method at
times. It may work fine at first, you do
one or two jobs and they turn out
perfectly, however, when later
attempting a large project lo and
behold, halfway through you strike
something a little out of the ordinary
and run into problems.

Sure, it's good to do one or two
jobs as you originally did, but you
certainly can’t test every facet of the
programme so eventually you have
to rely on the service offered by your
dealer or programmer to enable you
to meet your deadline.

So how do you find out about the
service that is being offered. I'd
suggest you get the names and
addresses of people who have
purchased packages from your
dealer and obtain references via
them. if possible they may even let
you see the system they run
operating in their office, which for
some people to be able to get away
from the pressure of the salesmen
can be very beneficial.

| know my dealer has a
comprehensive list of people who
are only too willing to testify to his
service and he is very eager to give
you this information, | suggest
strongly that you follow this line of
action.

THE SOFTWARE.

Armed with all this information on
service and support we should now look
atthe selection of the software package
from a dealer. Many of the packages
developed for the small to medium
sized practices are of a modular type.

| feel this type of system has many
advantages to offer and it is the type |
recommend. These packages break the
software up into a number of
programme areas which can be
purchased individually to suit the needs
of your practice. Therefore if you deal
mainly in subdivisional calculation
areas you can buy a number of
components of the software to allow
you to adequately cater for all major
aspects of this area without the need to
outlay a large amount of money to
obtain a number of programmes you
may never use.

As your practice expands or needs
arise for alternative software
programmes to provide solution in
other areas, these can easily be added
to the existing programmes.

A number of examples of this type of
software exist, including Survis
Software backed by Sokkisha and
written by Datacom or Westcom
Software.



The use of long, thin wires by Surveyors to measure distances made the technique shown above, circa 1 880, on a base line at

Richmond, New South Wales, outmoded. The Surveyors shown used wooden beams of equal lengths in a leap-frogging
fashion to traverse the base line. Note the portable tent, which kept the beams at a constant temperature so that maximum
accuracy could be achieved, and the large group of surveyors required for this important task.

The next step is to look at how you go
about the task of operating the
programmes. The type of system that
will suit your practice depends on the
way you intend to operate the software.

Let's look at the two extreme ends of
the spectrum. In the mostbasic case we
need a very user-friendly system which
is completely menu driven. This type of
system enables users who have little
training to easily find their way through
the system. A menu may consist of a
series of optionsand the operator's only
choice is to press the number next to
the required option to run part of the
programme.

EXAMPLE
SURVIS wilt prompt you:
There are no jobs defined at present.

Your options are:
1. Start a new job
2. Select an existing job
3. Change the job headings
4. Print job index
9. Exit to main menu processing job

Press “1” to start a new job.
SURVIS will ask for a job identifier

“Enter Job ldentifier (3

alphanumerics):”

Type “GS1” «Return»

Database Editor

View and edit co-ordinates

Add points

Delete points

Copy existing points

Re-classify

Database statistics

List co-ordinates

?7?

Exit to main menu
On completion of a job the data is
usually entered into the computer by
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the person who collected it in the field.
Again the size of the practice usually
prohibits the use of a full time computer
operator. Thus if the operator only uses
the programmes once a week oronce a
fortnight it is not as easy to remember
all the relevant commands and having
these displayed in the menu driven
system therefore saves valuable time.

Alternatively, the type of programmes
dependent upon the use of specific
commands seem to be more suitable to
the single operator type of set up.

In this instance one operator is
usually put through an intensive
programming course then left to
become more familiar with the
operations of the system. The field
surveyors only hand the datato beinput
to the computer operator and then
receive a completed or partially
completed output.

Certainly | believe that job
satisfaction is increased in the first
instance where the field surveyor can
follow a job through from collection of
field data and computer entry to obtain
a finished plot or be it calculation of an
estate to include control points output
of field radiation for pegging and then
finalisation of the RP plans.

However, this as we know, is not
always possible and depends on the
economics of the situation and the way
your practice operates. Having
mentioned the two main methods of
operating the software, the method |
prefer is a combination of the two
methods. This allows the first time user
to find easily his way through the
system, however, once you become
competent with the system you're
operating, this can become a little

tedious. In fact what is happening when
you go through the fully driven menu
system is that you are actually calling
up a programme name via a subroute.
This can often mean pressing 3 or 4
options to obtain the programme you
require and this could be simpilified
once you know exactly where you want
to go. Unfortunately | haven'’t yet
found a programme that operatesin this
manner; however, there are a number of
variations of programmes that come
close toachieving thisresult.  have also
discussed this idea with a few
programmers who acknowledge that it
could certainly be included in future
versions of their software.

Up to this point | really haven’t told
you how to evaluate the software you
intend to purchase. However, all the
points discussed thus far are really part
and parcel of the software evaluation
process. Now here is the bad news, the
only real way to evaluate the software is
to get that ‘hands-on’ experience. This
is again where the modular type of
software package comes into its own.
You may feel that nearly all the
components of the package you are
examining will be required by your
practice. However, | would suggest the
purchase of only a minimal amount of
the software components initially. The
main item we are looking for is the
overall components of the package and
whether they will have the capacity to
ultimately carry out all the necessary
functions your practice may require, i.e.
calculating, contouring, volumes, road
long and cross-sections.

Once you're happy the software can
handle all the general aspects of
programming you require, try a
demonstration of one specific area of



the package i.e. the caiculation module.
Now see if you can obtain an
appreciation for the way the data is
input, manipulated and output. You
should find each section of the package
has its input/output in a similar format
so it should not be necessary to look at
every facet of each component area at
this stage.

Let's look at a basic starter package
which may include a calculation
module, possibly a plotting module and
perhaps a basic set up module to
operate the system.

The total cost of this type of package
would be approximately $2400. The
purchase of this package will ultimately
include a free lesson to get started.
Again if you have purchased a large
amount ofcomponent modulesitisvery
difficult to take in all the aspects of the
training at the first attempt. However, if
you can concentrate ononly the one or
two areas, you will probable obtain a
reasonable grounding in the basic. This
should then enable you to operate the
system once you have bought extra
modules.

After operating the package for a
number of months your competence
will inevitably increase and you should
be familiar with the way the
programmes are designed to operate. I
you feel you have adequately mastered
the components of the package initially
purchased, you may decide to expand
your programmes to include a number
of additional modules. With a little luck
the original software package chosen
may have been the right one, however
let’s not rush into the purchase of more
components until we have again re-
evaluated the alternative packages.
You certainly will not need to look at all
the different types of software you
initially investigated. However, one or
two systems may need re-evaluation in
light of your newly acquired computer
knowledge.

With this new knowledge of how a
package actually does operate in the
work environment you can more
critically evaluate the software
alternatives. So it is certainly worth a
little more investigation at this stage.

There are a number of other points to
keep in mind in your evaluation. Firstly,
it is often necessary to change your
field method to obtain the best and
most efficient use of your computer
programme. This is often a reluctance of
a surveyor who has long well
established methods. | hasten to add
these changes should notvary radically
from normal field procedure but often
booking methods need revision to suit
computerinput, orthe collection of field
data needs to be in a more systematic
format. It appears in a number of
instances that field time is slightly
increased by computer usage;
however, | can guarantee the time
saved in the office greatly compensates
for this. This increase in field time is
usually only short lived, as once the new
methods become familiar, the entire
process flows very smoothly and
efficiently.

Another alternative to obtaining
software packages in the format
previously mentioned is to have
software written to suit your
requirements. | feel once again that this
type of solution is only viable to a large

practice. It is certainly a very time-
consuming process and unless you
have a sound knowledge of
programming it is not very practical.
Another limiting factor to this type of
system is that the programmer also
requires a good knowledge of
surveying. If these two points are not
satisfied, a large amount of time may be
lost in the programmer's inability to
comprehend exactly what it is that
you're trying to achieve.

Similarly, you probably won't be able
to understand why he can’t arrive atan
acceptable solution to suit your needs
due to problems and complexities of
programming requirements. In one or
two situations | have seen simple
programming requirements take years
to come to fruition due to these and
other factors.

HARDWARE.

The final saga in the computer
process is to choose the computer on
which you will run your software. This is
an area that has changed greatly over
the past few years. These changes have
only simplified the choice of which
machine to purchase. Now-a-days,
most computers are IBM compatible,
which seems to be an essential need
according to most people. | must say
however, | have only once needed this
requirement over four years of
operation, as unfortunately the initial
machine we purchased did not have
this capability. There is, however, a
simple way to alleviate this problem by
taking your data disc to a bureau firm
who run a service changing data from
one format to another for a relatively
small cost. Thus if you do come across
an unusual machine that is particularly
attractive to you, make a point to
enquire as towhether thereis someone
with a facility to change your data over
to other formats.

One of the major advantages of the
IBM compatible computer is that it
allows you access to the vast amounts
of other software which has been
written to suit this type of machine.
Examples of these include word
processing, spreadsheets, data bases

and accounting. Another point to
consider in purchasing your hardware
is its capacity to be expanded at a later
stage. Important points to bear in mind
are expansion of the Random Access
Memory (RAM) area, graphic
capabilities, expansion of hard disc
memory capacity or the addition of a
hard disc tothe machine, if itis originally
a twin floppy drive system.

Ultimately, with the expansion of the
system, it is handy to find out if the
system can be networked. That is, more
than one personal computer system
being linked together and possibly
even allowing the accessing of the one
job by more than one computer
simultaneously. This certainly is a
possibility that presently exists in such
machines as the NEC’s PC’s and would
certainly save the redundancy of
machines at a latter stage.

A PRACTICAL EXAMPLE.

To reinforce many of the points | have
raised above, | would like to mention
how my practical experience with the
service, software and hardware, has
developed.

SURVEYING.

Our company originally selected a
surveying package which enabled the
calculation of subdivisional design
along with the reduction of detail and
plotting capabilities, and to enable
either subdivisional allotment or detail
plans to be plotted. To compliment this
system, we selected a Morrow
Computer which incorporated a single
720 K floppy disc drive with a 10 mega
byte hard disc.

Plotting was carried out on a Houston
DMP 42 plotter — which was one of the
first plotters on the market to use an A1
sheet format across a rolling drum
system. This system adequately met our
initial requirements. However, after
mastering the software to a reasonable
standard, we decided we would like to
expand our software to include either a
road pac or contour pac. A contouring
package was just being developed for
thePC'’s by our original software
supplier and thus we investigated the

Sturt Street, Ballarat. Anthony Trollope's Ballarat “Long Lines of Stately Buildings”.
(Ballaart Municipal Library Collection)



possibilities of adding this to our
existing programmes. It was at this
point that we encountered our first
problem.Inan 8to 12 month period, our
computer had been superseded from
being what was originally described at
the time as the market leader, to being
one of the back markers in the field.

This development was not an
oversight of our supplier, however, a
genuine expansion of the market had
occurred. To complicate this matter the
computer programmer, in keeping up
with the latest advance in the hardware
area, had written the contouring
software to suit these new machines.
The new machines had expandable
RAM and graphic capabilities. These
two points were essential if the
contouring package was to run
efficiently. We thus now faced the
dilemma of whether or not to replace
our existing computer to allow the
purchase of the new software. This
decision was certainly not an easy one
to make, as we considered at the time if
we should reinvest in a new machine
how long would it last before it too
would be superseded.

Fortunately our decision was
eventually aided by finding a new use
for the redundant computer rather than
having to go to the trouble of selling it.

The development of an accounting
package which was reasonably weli
suited to this machine became
available. The accounting package
marketed by Integrity is also a modular
type of package which allows the
purchase of one particular area of
accounting with easy expansion of
other segments at a later date.

As we were now satisfied we could
utilise our original machine we re-
investigated the contouring package
which was being constantly up-dated
since its original development.

We now felt that the contouring
package would help increase the turn-
around time from the field work stage to
the production of the finished product,
and would therefore be very beneficial
to our practice. We also, at this point,

were sufficiently convinced that the
new computer we would be purchasing
would not be drastically outdated in the
immediate future.

The graphic capabilities of the
machine could also be seen as a major
advantage. The advantage from the
graphics however, would only be
greatly utilized if more of the software

would have this feature incorporated in*

its use, and this seems inevitable. One
ofthe moretime consuming areasofthe
computer system is waiting for a large
plot to be finalised, then finding there
may be a number of mistakes in the
initial plot, thus requiring an edited
version of the plot to be regenerated.
The graphic capability enables plots to
be checked on screen prior to plotting
thus eliminating a great deal of wasted
time.

Having purchased the contouring
package which was in the same type of
format as our other software, it required
only minimal time to have this piece of
software running efficiently and
therefore being beneficial to the
practice.

Following on from the purchase of the
contouring package, we invested in a
further module which enables the
reduction and plotting of longitudinal
and cross-sectional information.

The calculation package was
eventually upgraded to include the use
of graphics. This has certainly
increased the life of our plotter, which
we started to feel was a little slow in
comparison to later models. However,
we see no need in the foreseeable
future to have to upgrade it as the use of
the graphic is increasing in all
programme areas to enable a final plot
at the first attempt.

A few other points to consider are:

(1) Will the software be updated free
of charge - and for what period of
time?

(2) Should a maintenance
agreement be entered into to
provide all future software
updates and or servicing of the
hardware etc.?

ACCOUNTING

As | have previously mentioned, the
decision to obtain accounting software
was expediated by our need to try to put
our original computer to a good use.

We had been exploring the possibility
of processing the accounting via a
computer software package and this
opportunity had certainly now
presented itseif. Again we chose a
modular type of software system and
started out with programmes consisting
of Accounts Receivable and Time
Costing. These were eventually
expanded to include the areas of Cash
book and General Ledger.

Itis in the area of accounting where
you are likely to have to depart from
your original method and adapt to the
way the programme is presented.
However again these changes do not
take a great deal of time to master.
Unfortunately there is no package on
the market that suits exactly the needs
of professional service type industries.
However, it is possible to achieve
satisfactory results with the software
that is available. I'm sure that this is an
area in the future that will be expanded
to cater for everyone’s needs.

CONCLUSION

| trust this paper has given you some
useful guidelines for the evaluation
process of choosing your computer
software and system. If you remember
the order of importance of each item in
the order of (1) SERVICE/SUPPORT, (2)
SOFTWARE and (3) HARDWARE you
will certainly start off on the right note in
choosing the right software to suit your
needs.

From this point you have to take the
plunge and purchase a small amount of
software to get that “hands-on”
experience. I'm sure that this initial
outlay, whether or not the software
turns out to be acceptable for your
situation, will be money well spent
enabling you eventually to find the right
programming solution for your needs.

A Surveyor in the field before the widespread use of the horseless carriage (this photograph was taken in 1910).

From “Surveying the Hunter” Editor, John Fryer



THE MANAGER'S PERSPECTIVE OF MINE SURVEYING

ABSTRACT

The paper represents a few personal
thoughts, based on the author's
experience, on the role of the Surveyor
inthe Mining Industry. It touches on the
wayinwhichthe education/training and
experience of the Surveyor qualifies
him/her to contribute more than the
‘primary role’ as indicated by the
legislation, that of measuring and
recording.

The roles and duties, as identified by
others, are discussed and some
thoughts presented on the other
contributions the Surveyor can make to
ensure the on-going commercial
success of mining ventures.

The author concludes that the
Surveyor has a great deal more to offer.

Introduction and Background.

The basic background of many (older)
Mining Engineers and Mining
Managers in the past lay in Surveying.
Inthe lastcentury and during the earlier
part of this century the Chief Surveyor
was frequently the only technically
qualified person serving on an
underground mine staff. It was
considered absolutely necessary for
safety reasons as well as for efficiency
of production that plans of underground
workings were accurate and up-to-date.
The Chief Surveyor was recognised as
an essential and eminent person,
someone more important than an
Underground Manager who frequently
lacked any formal training. It is
noteworthy that it is only a couple of
years ago, when they ‘modernised’ the
appearance, that my company ceased
to list the Chief Surveyor amongst the
senior company officers in the Annual
Report — since then only Corporate
Management (status of General
Manager) warrant a special mention!

The Chief Surveyor was the ‘Resident
Specialist on the mine. His breadth of
training and experience made him an
invaluable member of the management
team. Unfortunately, times are
changing, or have indeed changed
already. The position of the Surveyor
was gradually usurped by the Mining
Engineer who had a similar wide

background knowledge, as well as
possibly having risen through the ranks
of surveying. The Surveyor became
progressively pushed into the role of a
service to the other departments with a
prime responsibility revolving around
measurement and recording. This is, in
my view, a waste of an asset.

A successful Mine Surveyor should
also be blessed with good
communication skills, since this is also
part of his education.Inwhichcase heis
well qualified to be the educated eyes
and ears of the Manager as well as his
translator if required. He is not there
just to measure and record! | do not
deny that this is an important, though
frequently menial component of the job
and an essential element of his
statutory responsibilities. But he should
be looking for ways and means to
institute procedures to facilitate the
work and put more responsibility onto
the junior mining supervisors, or even
the workforce, rather than becoming
bogged down in ‘wet-nursing’ them. In
this.way he can become what | believe
he should be — an important and
integral member of the Management
Team.

At the comparable occasion to this
last year in the Hunter Valley, Peter
Eason read a paper on the “Role of the
Coal Mine Surveyor”. In this he stated:

“l personally believe that the
Surveyor has more to offer. In many
cases the Surveyor's expertise is
under-utilised .. .”

In this | obviously agree with him!
Fortunately maybe the wheel is turning
full circle. Progressively with further
specialisation the Mining Engineer
receives less and less training in the
discipline of Surveying and the
integrating capabilities of the Mine
Surveyor become potentially more
necessary and desirable. Personally |
believe that | have been fortunate in
that much of my study was in the ‘Old
School both at Technical College and
at University. Most Mining Engineering
graduates now receive only a cursory
acquaintance with surveying which
puts an added onus on the Mine
Surveyor that probably goes beyond
the duties and responsibilities defined
by the legislation. This paper
represents some of my personal
thoughts refined over several years of
contempiation of the development of
the Mining Industry both from the point
of view of the practitioner and also of
the educator.

Education and Training.

In addition to a knowledge and
expertise in surveying techniques and
procedures, the education of the
Surveyor, whether Mining or
Engineering, contains many crucialand
useful elements to the mining
operation. These include:

The importance of precision and
accuracy, and an understanding of
the relevance of errors;

An ability to quantify (reserves,
production, quality etc);

An understanding of plans and
sections; and

An ability to visualise in 3-D.

Let us first look at the educational
background to see how well qualified
the Surveyor should be to contribute.
Here | call on my previous experience
and knowledge (memory) of the WASM
and TAFE Courses. Peter referred to
suggested priorities in education/
training and stated:

“If the mine surveying fraternity feel
that there is a need to raise their
status | would like to see the coal
mine surveyor's education
incorporated into a restructured and
more effective university surveying
degree.”

| was pleased, during my time in
Kalgoorlie, to have been involved with
the Technical Education Division and
W.ALT, in the development of the
Degree Courses in Mining Engineering
and, at the same time the
redevelopment of the Surveying
Course structure. The objectives of the
latter exercise included the creation of
integrated/parallel Courses that were
designed to enable young people to
progress through the various levels and
natures of employment according to
their capabilities, motivation and the
availability of employment. The
outcome was an option in the Associate
Diploma in Mine Surveying that had a
commonality of Units with the Mining
Engineering Degree Courses
equivalent to in excess of a whole
Semester of study. This covered
subjects in the basic sciences and
maths and computing, engineering
drawing, english, and introductory Units
in surveying, mining and mineral
technology, geology and mineralogy. In
addition | would estimate that a further
Semester of equivalents (exceptions)
would be negotiable. Since that time a
Degree Course has been developed
(BAppSc Mining & Engineering
Surveying) that extends the
comparability of fields of study further
into engineering, management and
project work, which | believe
incorporates a significant element of
mine design. Unfortunately | am not
aware of any similar developments at
Degree level at this time.

The Associate Diploma course
obviously puts the ‘Technician’
Surveyor in a very strong position in
terms of understanding what the Mining
Engineer is all about. | believe that the
comparabie TAFE Diploma Courses do
likewise. The graduate Surveyor is
equally well gualified to contribute to the
Mine Management Team.
Unfortunately the Mining Engineer is
not so fortunate. He has become even
more the ‘Jack of all Trades’ and only
receives three or four Semester Units of
instruction in Surveying subjects!
Furthermore, lamentably he now no
longer receives what | believe is a very
necessary grounding in the discipline
that Surveying provides in the
importance of precision, accuracy and
clarity of presentation of information. It
is therefore necessary for someone
else to make good this inadequacy.



LETTERS TO THE EDITOR

Editor GRAHAM COOPER.

Several people have sent me notes or
phoned me about Affiliation/
Amalgamation, Registration as
Engineering Surveyors and
Professional Liability. The general
trend of conversation has been “ifl,asa
Mine Surveyor, were to become
registered as an Engineering Surveyor,
how do | stand with respect to
Protessional Liability. | think that the
realisation of Professional Liability has
effectively stopped many members
from accepting jobs and extending our
areas of employment. At my own
particular job most professionals will
not accept consultancy work because
of the consequences of Professionai
Liability. Other Tertiary Instituteshavea

buffer organisation wuch as
Technisearch, Q-Net, Unisearch
between the professional and industry
but not so with our members who wish
to work as consultants etc.

The problem is quite difficult. All
human beings make mistakes no matter
how hard they try, and as all
professional people are human they too
make mistakes. So Professional
Negligence is not necessarily criminai
or unethical activity. Itis an inescapable
fact of professional life as is the fact that
it is a function of the law to provide
compensation for the client who has
suffered as a result of professional
incompetence.

But the real tragedy to meis that no
matter how good a surveyor we are, and
even if we do not make mistakes, that is
we are not professionally negligent in
the layman’s definition of the term we
still may be legally professionally
negligent.

There are many areas of surveying in
which we operate where success
cannot be guaranteed, e.g.:

Calculating volumes of stockpiles.

Determining ore reserves from drill

hole data.

Calculating long drill hole break

throughs.

Preparing contour maps.

Stating movement when deformation
studies are controlled by
photogrammetry.

Making sub strata assumptions for
road works from Auger holes.
Rainfall and run off and stream
discharge computations.

There are two branches of law directly
relevant to professional liability. The

Law of Contract and the Law of Tort.
When a professional man blunders he
may be in breach of any contract which
he may have made with his client,and in
addition he committing the offence of
negligence.

The actual questions for us as
surveyors are:—
(1) What kind of a mistake and how
serious must it be before we will be held
liable for breach of contract or
negligence?
(2)How does the court decide on the
amount of damages to be awarded?
(3) Can we insure against such actions?

It is a pity but claims for a few
thousand dollars will invariably end as
much greater amounts when the legal
costs for solicitors to prepare evidence
and barristers for cross examination are
added.

The general answer to Question (1) is
that a professional “should have the
skills of the average professional that
we encounter. He need not possess the
highest expert skills”. But the Court
ultimately decides what is “ordinary” —
not the professional surveyors.

Question 3 is a rather doubtful area.
There is some reason to suppose that it
may be lawful to have a modest level of
insurance cover (having regard to the
size and nature of the work) and then
include a “limited liability disclaimer” in
the initial contract.

The questions on Professional
Liability are of great interest to
members and | would welcome any
letters on this subject.

Best wishes,
Graham.

QUEENSLAND MINE SURVEYORS
VIEWS REQUESTED

The Institute has been requested by
the Mines Department for its views on
allowing Mines to produce their own
Statutory Mine Plan forms in place of
the present system of the department
supplying them at cost.

Historically, the system was
introduced during the early 70’s when,
as an Australian first, the Department
changed all mine plans to the AMG. At
that time the only places that were
capable of producing an accurate grid
in large qualities were the Main Roads
Department and Prolith Lithographics.
The then Chief Draftsman, Don Sinclair,
devised a set of symbols (after
discussion with most Mine Surveyors)
and as these differed from the setin the
Coal Mining Act, he had the new
symbols printed on the side of the plan
form, and as aresult, the new plan forms
had to be a photographic reproduction.
This makes for difficult drafting as the
photographic surface does not take
drafting ink easily. The cost of these
sheets is approximately $50.

The Department realises that times
have changed. The new code of
symbols is nowincorporatedin the Coal
Mining Act. Computer drafting facilities
at most mines are capable of high

accuracy grids.

| would therefor be interested in each
Mine or Mine Surveyor's views and if
they are in favour of producing their
own sheets, the specifications that
would be required.

My own views are that
Mine-produced sheets should be
allowed and conditions should be as
follows:—

(1) Stable drafting film - 5 micron
thickness Matt surface.

(2) Grid accuracy to be 0.1%

(8) Same size sheet and same title

block size as before.

(4) Special symbols for any particular
Mine to be shown in space above
title block.

(5) The list of symbols is to be deleted.

Could your views on this be sent to
HUGH TAYLOR, SECRETARY, AIMS
c/- RHONDDA COLLIERY PTY. LTD,,
P.O. Box 109, Ipswich, Q. 4305.

| would like to point out that this
facility of the Department requesting
our Institute’s views remains only if we
represent Mine Surveyors alone and
are not influenced by members of an
Institute who are not Mine Surveyors.

Joe Blakey,
Queensland Division President.

OPINIONS OF QUEENSLAND
MEMBERS SOUGHT

Dear Joe,

| refer to our discussion with regard to
the intent of the Standards Association
of Australia towards the development of
a standard of geological and mine plan
symbols. As | would have said Mr. Ken
Wood of Mount Isa Limited is the
Working Group Convenor.

At the request of Mr. Wood |
discussed the proposal with the Chief
Inspector of Coal Mines, New South
Wales and we are jointly of the view that
any standard would have to be
accepted by the mining authorities of all
states if it is to have any real impact.
Towards this end it is intended that the
matter to be discussed at the Chief
Inspectors of Mines Conference which
is scheduled for later this year.

There is no doubt that mine surveyors
can make avery real contribution toany
debate regarding a national standard
and it would seem wise for the
Australian Institute of Mine Surveyors
toconsiderthe matter.| am sure that Mr.
Wood would appreciate your views
which can be related directly to him or
through me if you so choose.

| will leave it to you and your Institute
to react to this matter as you see fit.

Your faithfully,
G. E. Hardie,
Chief Inspector of Coal Mines.



Role and Duties.

The recently published “Australian
Coal Mining Practice” (AusiMM, 1988)
states that the role of the Surveyor was
established in the need for control. This
need was evident in three areas:

1. Commercial and legal — where the
need was related to the issues of
ownership, titles and leases, surface
rights, service easements, transport
corridors etc.

2. Operational — where the need was
the accurate location of deposits
and workings; and

3. Safety — where the need related to
the accurate location of potential
hazards, both natural and man-
made, and their relationship to the
workings.

The obvious requirement, in the
Author's view, was for accurate
surveying and it is evident that there is
considerable overlap between the
areas. | would not wish to minimise the
importance of this formal role in the
industry. On surface the work could be
seen to be similar to plane surveying,
with similar equipment, techniques and
methods. It is underground that the
special expertise and attributes of the
‘good’ Mine Surveyor must come to the
fore. The problems and difficulties
associated with workingin poor lighting
conditions, in difficult ambient
conditions and often constricted
spaces should not be dismissed lightly.
Invariably he has to contend with
conflicting activities and/or traffic. His
activities must not interfere with
operations any more than can possiby
be avoided, yet he must not rush and
risk mistakes. A higher degree of
accuracy is invariably required,
comparable within some crucial surface
surveys. But errors can at best mean
loss of time and additional cost and
effort. Frequentiy they will lead to loss
of production, delayed installations and
planning problems, andinevitably there
are safety implications in one form or
another. Even the mundane task of
measuring and recording progress can
have drastic implications in respect of
the operations commercial viability as it
affects(atleastindirectly) areas such as
safety, productivity, planning and
resource estimation and hence
profitability.

The formal duties of a Surveyor
(primary role) are generally covered by
legislation, the details of which tend to
be fairly comparable/overlapping
between the different States and
between minerals and coal. The Act and
Regulations define the gualifications
and eligibilities of the Surveyor as well
as hisdutiesandresponsibilities. These
largely revolve around the drawing up
and keeping of plans and the drawing of
the attention of the Manager/
notification of potential hazards and
specific situations. The plans specified
tend to include: Working Plans, Record
Tracing, L ease Boundary/Surface Plan,
Ventilation and Services Plans. In
addition there is usually a provision for
special plans and (maybe) Cross
Sections.

C. G. Frush, in the SME Mining
Engineering Handbook (AIME, 1973}
was more specific in describing the
functions undertaken by the Mine
Surnveyor:

“1. Provide a network of points of
known position.

2. Obtain required data for maps
and sections;

3. Provide position and direction
control for operational guidance;
4. Measure progress of work;

5. Measure movement of rock
masses;

6. Miscellaneous surveys.”

In my view this attempt misses the
point by notrecognising theimportance
of the potential contribution of the
Surveyor in all aspects of the mining
operation from initial investigation,
through exploration and acquisition,
development and extraction to
rehabilitation. The essence lies in the
plans referred to in the legislation that
are aimed at:

Maximum safety;

Maximum recovery of the resource;
Minimum costs/maximum
productivity; and

Minimum environmental damage.

Not only are these objectives
potentially mutually contradictory, but
they also provide considerably greater
scope for the Surveyor to contribute to
the commercial venture than the
narrow interpretation that could be
piaced on his duties by the legislation.

Contribution.

The other contribution that | believe
the Surveyor can and should be making
to the mining operations are based on
his experience and education/training.
He is, in essence, a trained observer
and one who is also trained to pay
attention to detail. The very breadth of
his education/training should lead to a
better overall understanding of the total
system — comparable to the best
Mining Engineers!? As such he can
contribute in an integrating capacity.
The importance of his position in the
area of communication should not be
underestimated, but more of that
shortly. As a professional/para-
professional member of the
management team | would expect
voluntary involvement and input from
him. He should be anticipating
problems andinteractions of conflicting
activities not just waiting forrequestsor
instructions to carry out the routine
duties. Thus he should be making input
to the planning/design process, not
merely acting as a ‘Super-
Draughtsman’.

In small mines, or larger mines with
limited staff numbers and expertise, |
would expect an involvement of the
Surveyor in such aspects as geology,
sampling and quality control,
ventilation, safety, rehabilitation and
pollution control. | see nothing wrong in
the Surveyor actually filling these roles
where there is no available ‘specialist’
providing it does not detract from his
ability to carry out his ‘primary role’ as
defined previously.

There is certainly a need for the
contribution of his ability to quantify, not
just to keep the ‘Manager honest but
also to keep his feet on the ground and
to make better informed decisions! |
must here deplore the loss of what
appears to be a dying art — that of
making quick, rough but accurate
estimates to enable better ‘back of the
envelope’ assessments of projects/
proposals. When time is the essence
the ability to carry out simple ‘surveys’

using simple instruments to facilitate
early informed decisions rather than
knee-jerk reactions to gut feelings is
invaluable. We don’t always need EDM,
computers and so forth!

Finally a word on communications.
This is an area where | must confess to
something of a phobia and that comes
back very much to the‘primary role’. The
presentation of information in a clear,
ambiguous manner is crucial to good
communications. If a picture can speak
a thousand words then a good plan
must be capable of tomes! It may be
stating the obvious, but the fact that it
so readily comes to mind must indicate
that | believe it is a problem that needs
addressing. Please forgive me if you
feel | am stating the obvious, but it is a
cry from the heart of an end-user.

In my view the standard of
presentation of the final plan is almost
as important as the survey and
calculations that have gone into its
preparation. If it is unclear or confusing
it is not only useless, it could be
positively dangerous! The ‘reader must
firstly know what he/she is looking at;
hence the importance of the Title Block
(What/Where/What for/When/By
whom). Then there is the paramount —
Scale and North indication! Important
information, whether it is on property
ownership, elevation, quality, location,
or what ever, should be clearly shown
and obvious without being cluttered
and confusing. Symbols, shading,
hatching of differentiated lines used to
distinguish between elements of the
plan must be clearly identified and
unambiguous. Cross-referencing to
otherrelevant plansis often very useful,
and of course standardisation of scales
is always a help.

Conclusion.

In summary, | believe that | have
substantiated my expressed
agreement with Peter Eason’s
sentiments. The Surveyor has a great
deal more to offer than the routine
carrying out of his ‘primary role'. If the
mining operations are to continue as
successful, viable commercial
activities, particularly at the present
time coal mining operations, then his
contribution is needed.

Dr. B. White.
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