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CONCLUSIONS.
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The exploration expenditure to date on E.L.'s 1835, 1896
and 1937 has largely been misspent, as few conclusive

results were obtained.

While there is good scope for offshore alluvial tin concent-
rations off the North Australian .coastline, the areas
subject to these exploration licences are probably not
the best areas. Too little high energy sediment accumulation
is present in the upper reaches of Darwin and Bynoe Harbours.
There remains some untested potential in the seaward portions
of these licences however.

This 1is not to say that somec concentrations of tin do
not occur in the upper reaches of both harbours:— it merely
means that they are unlikely to be economic for off-shore

mining.

The areas of most potential 1lie further off-shore, in
Beagle Gulf. There 1is gecod evidence that both Darwin and
Bynoe Harbours represent the drowned headwaters of Pleistocene
river valleys, and that such valleys cut through the capping
Mesozoic sediments and Tertiary laterites to expose the
underlying Protervzoic bedrocks which contain both cassit-
erite/tantalite bearing pegmatites and apparently suitable
concentrations of tin (estimated at about 5 ppm) in the
enclosing sediments and associated late-orogenic granitoids.
Thus both a potential concentration mechanism and source
would appear to exist in the area. '

The methods of exploration for such deposits will need
to be scientific and systematic. Areas of alluvium must
first be defined and then sampled. Techniques are available
for this, and have been in use in similar situations in
South-East Asia for many years. It would be foolish not
to take advantage of such past experience when testing
these areas. The recommended procedure will involve shallow

seismic surveys to define the channels and sediment profile




Fl

sampling along traverses across the channels. Positioning
would be controlled by land-based radio beacons. There seems
to be no real alternative to this procedure. Thus, there
would appear to be little point inpersevering with the construct-
ion of a survey boat and sub-bottom drill until more is known
of off-shore conditions. The initial sampling work - should

be undertaken by contractors experienced in this field.

6. Because of an apparent lack of suitable source rocks and
a greater amount of post-Pleistocene sedimentation in
the Shoal Bay area, I conclude that there is little point

in retaining E.L. 1937, and suggest it be surrendered.

7. E.L.'s 1895 and 1896 should be reduced in area after discuss-
ions with D.M.E. staff on low water mark, in line with
the thinking embodied in this report and should be tested

as part of the broader survey.

8. Substantial additional off-shore areas in the Beagle Gulf

should be secured.

9. The costs of this programme will be notified separately
once more detailed discussions with potential contractors

have been concluded.



INTRODUCTION.

I have been engaged by Mr. P. Vaggelas, one of the principals
of the Exploration Licence Holders, Diagram Pty. Ltd., to
prepare an annual report on Exploration Licences 1895, 1896
and.1937, and to recommend a programme for further exploration.
This presented some difficulties, since 1little field work
had been undertaken during the current term of the licence
due to the fact that attempts were being made to rectify
technical difficulties which resulted in the abandonment

of the field programme during the 1980 season.

This seems to be an opportune time to review the whole concept

of offshore exploration in the Darwin region, and the way
in which it has been apprcached to date. This has resulted
in a number of rather major recommendations which, if adopted
will result in some change of emphasis in future exploration
efforts.

LOCATION.

All areas are located offshore:

* E.L. 1895 covers the upper reaches of Darwin Harbour (East
Arm, Middle Arm and West Arm).

* E.L. 1896 covers Bynoe Harbour.

* E.L. 1937 covers Hope Inlet at the wmouth of the Howard
River,

All are located within & few tens of Kilometres radius of
Darwin, though access is best by sea and of course virtually
all exploration would have to be ship-borne. All areas are
accessible from Darwin Harbour within a few hours by motor
launch. Tne shallowness of some of the areas restricts the

type of vessel which can gain access to parts of the licences.



TENURE.

The Western Boundary of E.L. 1895 and the Northern Boundary
of E.L. 1896 are Mining Reserves and the contiguous boundary
with the exploration licences is defined as the low water
mark. Other boundaries to the licence are defined as: either
the high water mark, or geographic co-ordinates. The definition
of these is fairly well established. In the case of the low
water mark, however, there is a scarcity of available information
in some areas.

In the case of E.L. 1895 (Port Darwin) the most reliable
official information seems to be that contained on charts
published by the Hydrographic Service, R.A.N.. Charts AUS
27 (1:75000) and AUS 28 (1:25000) refer. However these
do mnot give coverage in the wupper reaches of the Harbour
and the best available information I could Ilocate was to
be found in "Surveys of tidal river systems in the Northern
Territory of Australia and their crocodile populations-Monograph
17-Darwin and Bynoe Harbours and their tidal waterways" by
Messel et, al. (Pergamon Press (Australia) Pty. Ltd. Sydney)
1981. This contains 1:50000 scale plans which depict the
low water mark determined from aerial photographs taken at
low -water and from field surveys. This appears to be the
best available information on the low water position in the
upper reaches of the Harbour and has been used on our plans
where R.A.N. hydrographic data is not available. This has
resulted in some very substantial changes to the area of
the exploration licence to that depicted on Department of
Mines and Energy Tenure Maps.The Messel data is in generally
good agreement with the R.A.N. data, and unless there is
some other legal definition of 1low water mark to the one
employed by these bodies, it would appear that the area of
this exploration 1licence (Fig 1) is substantially larger
than was previously believed, and should include some areas
of enhanced potential for sub-bottom concentrations of alluvial
minerals such as West Arm. ‘

A new plan of E.L. 1896 (Bynoe Harbour) has also been prepared




at a scale of 1:25000 (Fig 2). The only published hydrographic
chart of this area appears to be the 1:300 000 Charles Point
to Pelican Islet chart (AUS 316) of the Hydrographic Service,
R.A.N. The data from this chart were enlarged to 1:25000
scale but clearly this is inferior information, because of
the small scale, to that presented at 1:50000 scale by Messel
et, al, (1981) and gathered in the same manner as described
above. We have wused the Messel et. al. (1981) Data on Fig
2. The differences with the official tenure maps are not
so large in this area bhecause of a generally sharper falloff

on the sea floor.

Obviously ir both these areas, discussions will have to be
held with Department of Mines and Energy to resolve the question
of areas that may be retained now that halving of the Exploration

Licence is necessary.




Previous Work.

a. pre 1980.
Prior to the work by Diagram, two significant attempts
have been made to evaluate the offshore alluvial tin potential
in the areas the subject of these Exploration Licences.
The most serious of these was the off-shore sampling programme
conducted in 1937 on behalf of Anglo-Malayan Development
Limited by T.J.B. Domnelly. This covered the upper reaches
of both West Arm and Bynoe Harbour, using pontoon-mounted
boring equipment. The results seem to indicate quite conclus-
ively that neither sufficient alluvial accumulations or
sufficient grades exist to warrant serious testing in
the upper reaches of either harbour. This 1is apparently
confirmed by the work of Williams and. Layton in the late
'60's. They dived to the bottom of West Arm and observed
that coarse sediment accumulation was minimal, though
the grades they obtained were slightly more encouragiﬁg

than the earlier Anglo-Malayan results.

Other studies relate to sediment accumulations on-shore
and these generally show that, while interesting though
not spectacular grades can be obtained in gravels, the
channels in which these have accumulated are really quite
small, and hardly sufficient to justify fhe outlay needed
for a large-~scdle dredging operation.

b. 1980 - Diagram Pty. Ltd.
The fieldwork to date performed by Diagram Pty. Ltd. is
described in the '"Annual report to Department of Mines
and Energy - Northern Territory of Australia for Exploration
Licences 1896, 1895 and 1937" by D.R. Kershaw.

All fieldwork reported was on E.L. 1896. No results are
available from the other areas. This records available
drilling results. It would appear that the Kershaw report
merely formalizes the work of others as there is little
in-depth discussion of the reasons for the apparent failure

of the drilling technique and the lack of a proper record



for the majority of drillholes and samples. Water depth
and sample depth are recorded for wvirtually all samples,
but lithologies encountered and the reason for the abandonment
of the hole are recorded for only about half the samples,
while assay results are available for only about 30 of
the 88 holes.

It is not difficult to imagine that a vreverse circulation
submarine drilling technique might result in a large handling
problem because of excessive water flows. It is more difficult
to understand why there are no sample results for most
of the programme. It would appear that these samples are
no longer available. If this is the case, the sampling
programme is to be regarded as at best inconclusive, and
I find it difficult to add any meaningful conclusions

to those drawn by Kershaw.

A comparison between the results of the hydrographic survey
and the water depths encountered in the drilling programme
indicate that there is poor definition of the bottom topog-
raphy in either survey. Even if the sample data referred
to above were available it would be difficult to interpret
the information in any systematic fashion since there
would appear tc be a large random element in drill site
location procedure: sample sites on section lines across
the harbour would have allowed more to be extracted from
the data.

There are 1little data available in the deeper parts of
the channel, especially further out into the harbour.
It is here that one might imagine that reasonable developments
of gravels might be present if these are related to the
present tidal and hydrographic regime. This potential
remains largely untested by the work to date. The conclusions
drawn by Kershaw and the earlier workers that insufficient
concentrations in terms of wvolume and grade are present
in the upper reaches of Bynoe Harbour appear justified,
and it is hard to recommend that further work be undertaken
in this area, despite the shortcomings of the work.
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c. Post 1980. _
As a result of the poor performance of the drilling
equipment and vessel, the vessel was disposed of locally
and plans were implemented for the construction of
a new integrated vessel and drilling equipment. This
work has been in progress throughout the 1981 season,

and as a result no field activity occurred.

Photographs of construction progress on the vessel
are included as Fig. 9a-d & Fig 10. A summary of
expenditure which it is considered reasonable to regard
as expenditure on Exploration on the area is shown
in the Financial Statement below, and Appendix A.

It is 1indeed tragic that such a large expenditure
on these areas to date has produced so little conclusive
data. I believe I should try here to suggest ways
of salvaging what was a grand concept which has gone
badly astray.

FINANCIAL STATEMENT

Appendix A, prepared by C.N. Seawright and Co., Chartered
Accountants, records a total expenditure during the term

of the licencesof $77,631. Total expenditure committments
for the three areas was $60,000 ($20,000 each).
Previous reported expenditures (Kershaw, 1980) were:-

E.L. 1895 $ 21,400
E.L. 1896 $288,200
E.L. 1937 $ 20,000

Thus total expenditure on these areas to the end of the
second term of the exploration licences has been $407,231.

i
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Review of Exploration Concept.

Tooms (1970) (See Hails, 1976) classifies marine placers

into four main types:-

1. Submerged alluvial placers.

2. Eluvial deposits resulting from the weathering of underlying
bedrock lodes.

3. Drowned beach and dune heavy mineral deposits.

Marine placer deposits.

Tin occurs primarily in offshore deposits in the first of
these (Emery and Noakes, 1968), though smaller deposits of
other types are likely to occur in the Darwin area, and are
probably the cause of the numerous tales of tin in marine
sediments in Darwin and Bynoe Harbours.

The main world source of tin is the south-east Asian tin
belt, from Burma through Malaysia and Thailand to Indonesia.
In this area there are few primary lode deposits of any signific-
ance. The huge alluvial concentrations are the product of
weathering and surface concentration of rocks with high-trace
tin contents. Aleva et. al. (1973) believe that primary mineral-
ization with a cassiterite content as low as 1-10 ppm may
lead to tin deposits of economic importance provided the
process of concentration is favourable.

The factors which are considered favourable are:-

(1) High concentration of tin granite

{(2) Deep and rapid tropical weathering

(3) The formation of mariner and alluvial placers (usually
in earlier periods of erosion). -

(4) The preservation of such placers resulting from relatively

low terrain drained by low-velocity streams.

The concept that large secondary tin deposits are not truly
alluvial but are residual-elutriational relates, but need
not be considered in detail here. We should discuss the local

situation 1n relation to these factors.
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POTENTIAL SOURCE OF TIN.

The Bynoe/Finniss/West Arm tinfield is the obvious 1local
source for tin in offshore alluvial concentrations. This
North-South trending belt contains numerous small pegmatite

lenses 1in metamorphosed phyllite and greywacke .country
rocks of the Proterozoic Burrell C(Creek Formation. I have
heard rumours that similar mineralized pegmatites exist
in the more high-grade metamorphic terrain to the west
though exposure of this 1is poor, and few if any have
been worked. Much of the metasediment close to pegmatites
in this region carries traces of cassiterite, and Ferguson's
(1980) work suggests that the average tin content which
might be .expected in sediments and late granites in the
Pine Creek Geosyncline is about 5 ppm. In any event,

it seems 1likely that a substantial volume of rock {not
necessarily granite) with an average cassiterite content
in the range 1-10 ppm would be present in this tinfield.

It also seems likely that this mineralized belt extends
north of the coastline, out into Darwin Harbour and
probably Beagle Gulf. This is suggested both by the étrong
North-South trend - demonstrated by the mineralized
zone on land, and the extension of the weak gravity low*
which corresponds with this =zone into the sea in that
area. Thus, while a high concentration of tin granite
in the area may be -lacking ( and this is by no means
certain especially on the west side of Cox Peninsula)

a potentially anomalous source rock for tin appears to

exist.
WEATHERING HISTORY.

The area occurs at about the same latitude south as southern
Thailand is north and has undoubtedly been subjected
to similar chemical weathering conditions as the tin
areas of South-East Asia. The most intense period of
tropical weathering probably ocurred ‘during the early
Tertiary (Cenomanian to Miocene) lateritization event
which affected both areas. The weathering and geomorpholog-

ical history of the Darwin area is summarized in Fig
* See Note added to Proof. p.23.
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(from Van den Broek, 1980). Clearly a cap on top of the

source rock could prevent deep weathering either chemical

or mechanical. Two local features should be noted here:-

a.

A great part of the 1local terrain is covered by a thin
veneer of Cretaceous (or Jurassic) sediments. Areas which
are still covered by such sediment could not -provide
tin for any Post-Cretaceous alluvial concentrations, which
are likely to be the main targets.

While the weathering process of laterization produces
deep intense weathering suitable for liberating cassiterite
from its primary source, it also results in a resistant
near surface capping of iron oxides and hydroxides. Since
the major period of laterization was in the early Tertiary
(Fig 3) areas of Proterozoic bedrock capped by laterite
are unlikely to have been significant sources for post-
Miocene alluvial concentrations unless this capping ~has
been removed. A review of available mapping shows that
has happened only on restricted areas of the present land-
surface, though more detailed mapping is needed to quantify
this.

FORMATION OF PLACERS.

There is little evidence on the land surface of the formation
of placer deposits of substantial size. Most on-shore
alluvial deposits are of very limited extent down-stream
from their sources, and are probably 1little more than
soil-creep on eluvial concentrations. Most important offshore
deposits in such places as the Indonesian Tin Islands
are found in submerged river channels of glacial or post-
glacial age. This 1is Dbecause during glacial ﬁeriods, the
sea level 1is much lower (Fig 4). On average during the
Pleistocene glacial ages, the world wide sea level was
150 m below its present level, usually at around the edge
of today% Continental Shelf. During the Pleistocene sea
level 1lows, intense erosional activity would have occured,
especially on a surface deeply weathered by a period of
laterization as occured in the preceding Tertiary. This

would have resulted in major stream formation, but the
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Fig. 3. 12.

1. Middle Jurassic land surface
Land area — folded and eroded Lower Proterozaic rocks; mature landscape

sw
A

2. Late Jurassic — Neocomian
Unconformable deposition of coarse-grained, friable, quartz sand (Petrel Formation).
High-energy environment, transgressive sea; shoreline, marine, and fluviatile conditions

Late Jurassic  lang

Surface

3. Early Cretaceous (Aptian)
After a brief regression, locally unconformable deposition of fine-grained quartz sand (lower unit of Darwin Member).
Medium-energy environment, transgressive sea; near-shore marine

Aptian  land sutface

4. Early Cretaceous (Aptian)
Conformable deposition of radiolarian silt (upper unit of Darwin Member). Low-energy environment; offshore marine

5. Early Cretaceous (Albian) land surface
Uplift, and erosion by pediplanation. Major landscape-forming event; minor internal drainage;
formation of subsidence dolines and basin-like depressions

Central plateau

Geomorphological development of the Darwin East area
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: 6. Late Cretaceous {Cenomanian) to middle Tertiary (Miocene) land surface
- Lateritisation, major chemical weathering event; minor landscape-forming event; formation of the standard lateritic profile;
filling of dolines with lateritic clay; formation of lagoons
* sSw NE
A 29

Marlows
Lagoon

RN

7. Middle to Late Tertiary {(Miocene to Pliocene) land surface
Erosion by fluvial processes; major landscape etching; lowering of base (sea) ievel;
cooler climate; formation of broad drainage channels

Ephemeral lagoons
I s — s

Howard River

8, Quaternary (Pleistocene) land surface
Deposition by fluvial, colluvial, and aeolian processes; major rise in sea fevel; formation of laterite in seasonally flooded aréas;
drowning of river mouths; deposition in estuaries and broad drainage channels

Ephemeral lagoons
bt S

Howard River

9. Quaternary (Recent)
Minor erosion by fluvial processes; minor fall in sea level; slight cooling of climate; formation of estuarine swamps

Ephemeral lagoons
ppbaibeicl o)

Marlows Drainage
Lagoon depressions

N IS

wt/arsRy

Alluvial clay, siliceous
sand, planasol

: . 7 A Alluvial clay, yellow lateritic
T Havium ////// uvial clay, yellow lateritic )
ertiary alluvi //A podzolic soil Acacia Gap Tongue
Upper Lareritised radiolarian siltsione Golden Dyke Formationl:] Siltstone and shale
iolarian siltstone
Coomatie Dolomite @ Dolomite

Lower unit l:l Fine-grained sandstone
gL Sea level

Cuaternary atluvium Petret Formation Coarse-grained sandstone

Quartzite and siltstone

Bathurst Island
Formation

Darwin Member

- hased un a diagrammatic section through line A-B
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evidence for these 1is probably now largely submerged on
the sea floor. In this regard it is worth noting the similar-
ity in form of both Darwin and Bynoe Harbours to drowned
valleys: To me they resemble the headwaters of major streams.
There is little evidence that these stream systems extended
much further inland as major streams than the present
tributaries to the harbours, but there is cause to believe
that substantial streams may have had their headwaters
in the Darwin and Bynoe areas (ie. over the Tin Belt)

and drained to the north.

Fig 5 shows the bathymetric contours of the sea-floor
north of Darwin as far as the edge of the continental
shelf (from Van Andel and Veevers, 1967). There is a clear
suggestion that the channels running from both harbours
could represent major Pleistocene streams. When we examine
the bottom sampling information, (eg. Jones and Burgis,
19745 Van Andel and Veevers , 1967) the coincidence of
these channels with zones of coarse terrigenous sediment
adds further weight to the speculation. Studies of -heavy
mineral contents in the bottom sediments of the area
(Von der Borch, 1965; Fig 6) show a strong association
with the most common accessory minerals of the Darwin
area, including much tourmaline, a frequent associate
of cassiterite in the pegmatite bodies, which might suggest
that a tin source has indeed been eroded*and that cassiterite
should be present in any situations suitable for trapping
it which exists in the area. Clearly the supposed Pleistocene
stream channels should fit this model. Fig 7 1illustrates
Van Andel and Veevers' (1967) reconstructions of the palaeo-

geography of the region.
PRESERVATION OF PLACERS.

While I have mnot sufficiently studied post-Pleistocene
sedimentation rates in the area in question, it would
appear that the rate of sedimentation since the end of
glaciation and subsequent sea level rise has been lower
in this zone than on some other parts of the N.T. coastline.

 The heavy mineral suite associated with the Darwin area is
said to reflect mature weathering conditions (necessarv for
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Clearly the criteria of low relief drained by low velocity
streams (see above) exist, but there would appear to be other
complicating factors around the coast, and further information
is required. However there is cause for optimism that this
area 1s one of low post-Pleistocene sedimentation, which
should result in fairly thin overburden over the high: energy
Pleistocene accumulations most 1likely to host tin deposits
on the sea floor.

Recommended Exploration Procedure.

The idea of sailing out to sea and unreliably sampling the
bottom at random with the hope that a tin deposit might be
discovered is a very long-odds lucky dip. That, frankly , sums

up the previous exploration programme.

To successfully delineate an economic tin concentration on
the sea floor, it will be necessary to conduct a much better
controlled and systematic programme involving high technology.
I believe that the only sensible approach to this work is
as follows:-

1. Select and secure a large area using available data.

Complete a thorough review of all available data from
all sources (eg. Navy » Petroleum Exploration, Indonesian
Experience etc.)

3. Plan and implement a reconnaissance sub-bottom seismic
profiling survey of the SONIA type to confirm or negate
the concept of Pleistocene alluvial channels. This should
be combined with a ship-board magnetic and gravity survey
to attempt to more clearly define the extension of the
potential tin source zone through the area, for it is
probably wunlikely that great volumes of cassiterite were
removed from the now on-shore pegmatite belt (see above).
A better source would be that part of the belt now offshore,
where Cretaceous and laterite cappings have probably been
stripped and the wunderlying rocks heavily eroded during
the 1ice ages. Thus the most favourable zone for search

appears to me the nossible Pleistocene Channels down-stream

¥ (1]
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from their intersection with the pegmatite-bearing belt
offshore, though there would still be some potential up-

stream from this from erosion of areas still now on-shore.

This survey should run lines parallel to the ccast from
the harbours to Bathurst Island, with lines spaced perhaps
5 km apart. The survey should be positioned by shore based
radio beacons. The survey should produce information such
as that depicted in Fig 8.

The reconnaissance survey should reveal whether sufficiently
large alluvial gravel <concentrations are present within
practicablie dredging depths and with acceptable overburden.

If this is the case, the fossil placers should be detailed
by closing up the survey to say 1 km over favourable areas.

In conjunction with the more detailed sub-bottom profiling,
reconnaissance sampling of the wash should commence. I
am reluctant to recommend the exact nature of this sampling
procedure until I have more details of what 1is available
from contractors, and what methods are currently employed
for sampling in the South-East Asian off-shore areas.
There seems little point in re-inventing wheels when perfectly
good ones probably exist already. In these circumstances
it 1is difficult to recommend a continuation of work on
an in-house survey vessel and drill at present. It would
be. far more successful and economical to put available
systems to the test on contract before deciding on a design
for in-house equipment.

If the results of this are promising, the programme should
extend to detailed sampling of the alluvium. At this stage
ones own vessel and drill could well be warranted.
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Sonograms showing Pleistocene altuvial (Time intervals indicate 10 msec.}
and marine deposits covering Paleozoic bedrock, Indonesia. Fig 8. 21.
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NOTE ADDED TO PROQF

The Bynoe tin belt appears to be associated in detail
with a north-south trending shoulder in the gravity
contours. This 1is truncated about 15 km offshore of
Darwin by a gravity high, which at first glance tends
to suggest that the gravity trend does not persist.

However, if we look at the ©broader gravity picture
(e.g. 1:5,000,000 Gravity Map of Australia; B.M.R
Record 1969/40 - Fig. 11), the trend would appear to
continue to the mnorth of Melville Island. Currently

available on-shore information leads me to suggest
that the apparent truncation of the shoulder/low by
a gravity high is due to a large thickness of Lower
Proterozoic carbonate (Coomalie Dolomite) present in
that area. The gravity high to the east of Darwin
(in the Koolpinyah area) is almost certainly attribut-
able to this dolomite, and available guidence suggests
that this is the most 1likely explanation of at least
the northern part of the Wangites Regional Gravity
Ridge (Fig. 11) in the Bynoe Harbour area - carbonates
outcrop around the shores of Bynoe Harbour. If the
local truncation of the gravity trend associated with
the tin-belt 1is in fact due to carbonate, it could
be that

(1) A favourable topography for alluvial concentrations
may be developed in Beagle Gulf.

(2) Equally favourable depositional conditions for
primary mineralization may exist on pegmatite/carbon-
ate contacts offshore to those which exist in
Burrell Creek Formation / Pegmatite contacts on
land.

Thus, while the gravity trend associated with the Bynoe
tin belt does appear to be truncated by a gravity high
just to the north of Darwin, if the reasons given above
for this are correct, it does 1little to detract from
the concept advanced in this report. '
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APPENDIX A.

EXPENDITURE ON E.L.'S

1937,1895 and 1896.

Prepared by

C.N. SEAWRIGHT AND CO.,

CHARTERED ACCOUNTANTS.



2nd March, 1982,

Details of Exvenditure Incurred

Expenditure incurred during the twelve month period to September,
1981 on research exploration and development activities related to
Exploration Licences 1937, 1895 and 1896 can be summarised as:-—

Consumable Stores, Tools, Materials
Wages

(Overheads

Depreciation

Travelling Expenses

Naval Architects Fees

Lease of Equipment

$

9,153
31,274
6,146
4,623
5,000
6,0Q0
15,435
877,631

Consumable Stores, Tools and Materials are direct costs during
the period. Details of the remaining items are set out hereunder:-

Wages

Two employees — Mr. David Vaggelas and Mr. T. Kruck were involved
in the modification to the drills and in the design, in conjunction with
a Naval Architect of the new boat to carry out exploration work. It is
estimated that 75% of their t1me has been involved in this work. GSalaries

paid to them are:-

D. Vaggelas $398 per week: per annum
T. Kruck $331 per week: per annum

Total wages allocated are:-

Wages paid - as above

5% =
Add Payroll Tax, Workers Compensation,
Holiday Loading - say 10%

Overheads

20,696
17,212
837,908

$37,908
28,431

2,84?

$31,274

Total overheads (after excluding items directly related to other
than lease development expenditure) incurred in the twelve month period to

June, 1981 were as fellows:-

Bank Charges

Cartage

Electricity

Fuel and 0il

Licences and Registration
Legal Fees

Motor Vehicle Repairs
Plan Printing and Stationery
Repairs Plant

Repairs Equipment

Sundry Expenses

Security Charges
Telephone

$

726
721
428
2,236
1,289
120
1,957
2,152
325
473
148
2,289
4,137

€17 NN
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C. N SEAWRIGHT, rc.a.

2nd March, 1982.

Mr. G.S. EBEupene,
111 Smith Street,
DARWIN, N.T. 5790.

Tear Geoff,

re: Disport Pty. Ltd.
Diagram Pty. Ltd.

We have been asked by Mr. P. Vaggelas to provide you with certain
information regarding expenditure incurred by his companies which is
directly related to Exploration Licences 1937. 1895 and 1896.

The expenditure set out hereunder was incurred by a company,
Offshore Prospectors Pty. Lid. which is jointly owned by Mr. Vaggelas
and his Son. A charge was made to Diagram Pty. Ltd. by Offshore Prospectors
Pty. Ltd. for work carried out during the year ended 30th June, 1981
representing costs incurred together with a profit margin. A charge will
also be made to Disport Pty. Ltd. during the current financial year in
respect to work carried out and relating to that company's interest in the
above licences. The charge to Disport will relate to work carried out
both prior to and subsequent to June, 1981. The expenditure listed below
represents costs as incurred and does not contain any profit content
included in the recharges made or to be made against Diagram Pty. Ltd. and
Disport Pty. Ltd. The items listed all were incurred during the period
October, 1980 to September, 1981, except where otherwise mentioned,

Nature of Work Carried Out

Work carried out by Mr. Vaggelas during the period under review in
connection with his lease development fell into two main areas:-

(a)  Boat

The previous boat owned by Mr. Vaggelas and used by him for
exploration work in his areas did not prove suitable. It was
basically a trawler hull and suffered the disabilities of excessive:
roll and draft. Mr. Vaggelas found it necessary to withdraw that
boat from service and to design a new boat presently under
construction. The new boat is a twin-hull design giving the
advantages of stability and shallow draft. Enclosed are copies

of the plans of the boat, together with photographs of the boat
under construction.

(b) Drills

Mr. Vaggelas had, prior to the pericd under review, purchased
from Mr. E. Braumann certain patents over the design of drilling
equipment considered suitable for the work to be carried out on
Mr. Vaggelas' leases. During the period that Mr. Vaggelas used
this equipment for exploration purposes, the drills proved to

be inadequate for the work required, and it was found necessary
to carry out major rectifications to the design of the drills.
The drills have been modified several times by Mr. D. Vaggelas
and Mr. T. Kruck, and further development work is continuing

in this area. Plans of the drills are attached.
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C. N. SEAWRIGHT & CO.

R -4 -
2nd Maxrch, 1982,
N

Land Cruiser 6,227

Table, Keyless Drill Chuck, ..

Drilling Machine, Band Saw 3,278

Lathe 5,730

Equipment on Hydrofield 4,176

$19,411

With the exception of the Land Cruiser, the above items were used
almost exclusively for the work on the drilling equipment. Accordingly,
the lease payments allocated to the exploration licences are as follows:-

Table, Keyless Drill Chuck 3,278
Lathe 51730
Hydrofield _ 4,176
Land Cruiser (36.15% as for overheads) 2,251
' $15,435

We trust that the above information is suffioient for your purposes.
Should further information be required, we will be pleased to assist.

Yours faithfully,
C.N. SEAWRIGHT & CO.

Per:



2nd March, 1982.

The above expenses are of a constant nature and it would be
reasonable to assume that the expenditure in the twelve months to September,
1981 would approximate the figure for the twelve months to June, 1981,

The above expenses have been apportioned to lease development
as under on the basis of wages attributable to lease development as a
proportion of total wages:-—

Total Wages Paid $78,645
Attributable to Lease Developument:- $28, 431
or 36.15%

Overheads attributable to Lease Development:- .
36.15% of $17,001 = 86,146

Depreciation on Equipment

Pepreciation incurred on items of plant and equipment directly
involved in lease development activities for the year ended 30th June, 1981
was as follows:-

Value Rate Depreciation
30.6.80 4
Equipment for Boat:-
Crane 3,08% 114 347
Drill 11,009 1% 1,238
Air Compressor 1,308 113 147
Pump : 1,252 1% 141
Pontoon 498 M3 56
Rollers . 678 113 76
Small Boats
Mako 74595 11? 853
Hydrofield 11, 346 113 1,275
Machinery
Lathe 5,031 9 ' 452
Ball Press 428 9 58
$4,623

Travelling Expenses

Mr. Vaggelas made two trips to Darwin during the twelve months
which were directly related to lease development. One trip was to seek
partners to explore and develop his leases, the other to appoint yourself
in your present capacity. Each trip is estimated to have cost $2,500.

Naval Architects Fees

Feea paid to A.S.D. Marine Pty. Ltd. for work-done on the design
and plans for the new boat amounted to $6,000.

Lease of Equipment

Leasing charges incurred by Offshore Prospectors Pty. Ltd. during
the period were:-
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The ¢laims defining the invention are as follows:-

1. An earth drilling unit for producing a core of

drilled eérth, including a first tube, a second tube mounted
coaxially within said firat tube and sealed thereto to form

an annular space able to be pressurized, an annular cutting

bit attached to the lower end of said first tube, a vibrator
attached to the upper part of said first tube to jmpart to

said tube and said bit a vibration substantially in the

direction of fhe longitudinal axis of said tubes, means for
directing fluid under pressure into said annulsar space, and

Jjet pnaéages for said fluid passing from said annular apace

into the interior of said second tube. (2nd December, 1955)

2. A unit as claimed'in claip 1, in which said jet

pasaages extend upwardly and inwardly through said bit or

through said second tube. 2né Dzcember, 1965)

3. A unit as ¢laimed in claim 1 or 2, in which said bit .
is screw-connectod to sald firet tube and the upper anbular

purface of said bit closes the lower end of snid annular

space. (2nd December, 1965)

4. A unit as claimed in any prior claim in which said

bit includes an outer peripheral ring and a serlies of radial
holes.below aaid ring. (2nd December, 1965)
S5 A unit as claimed in claim 4, in which the central
bore of said bit widens towards its top. (2nd December, 1965)
6. An earth drilling unit substantially as described

with reference to PIG. 1 and PIG. 2 or PIG. 1 and PIG. 3} of the

accompanying drawinga; (2na December,'TQSS)

DATED this Thirtieth day of November, 1966.

ERIC CLIFPORD BRAUHANN,
TRIDEHTOK WILLIAN RRiCHELT, and
THARL .

Ty thelr Yatent Attorneys,

G.R. CULLEN & COMPANY.




|

02

1,40

3

6

7

L)
L
b1

I T

RG]

t

t
el
1 ! I
by
Yo

i 1.,lllﬂ‘.).“1llW|.rlllll
!

t
1

-y

[Ty ]
-~
-
! o0
M o
L
U]
e Al N L L 1-\'§ —-
., \\h\\h\\\q\im. \\% g g u.
T & 3 3
0
© O O *©
-~ Pasindibnbs ket
II..I.ﬂ.f lllllllll gllll.ll'!l
- }

_q,,-----,-,, l---------
tf’ .

zg —+

O
O

201 _ . _ .
9
b



"

Fre s ‘z - [;_7 B’. :

L 3

MINING DRiLL. . -
row  AFTZO0/) 7@

Cammobweabth ol Australia

IN THF MATTER ot the Patents Act, 1952
and

- . . Y, 51 R
IN THE MATTIER ot an Application No. PHLS TS0

for Letters Patent by

PRIC CLLEFORTD BRAUMANN

r?

Complete Specification

"ODRILLING APEARATES AND METHODY

G. R. Cullen & Company .

Patent & Trade Mark Attorneys

Colonial Mutual Building,
289 Queen Street, Brisbane, Queensland, s
Australia. 4000 '
Telephone 21 8761



i3

o8

COMMONWEAL H1t O AUsTRAL LA
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COMPLETE SPECIFICATION HOR ‘fHl INVENTION ENTITLED:
"BRILIING APPARATUS AND  METHODY

The following statement is a 'ult description of the invention
ineluding the best method of porforming it known to us;
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THIS INVENTION relutes to drilling apparatus and-in
particular drilling apparatus for the miping ot umlergr‘.ound
material such as pold .Et)ml other v;;.luuhi_-.-'r:linui“alﬁ'; é;r'ld 60{11\,

-'Lmld__“a is. |

Hit‘hl}rto rold in relatively ‘deep lu(:uLJ.Ofns ox

found J,n an alluvink lu\n (N u-url“ly;ng' ey ut‘k\ um! m»m-
heneath « !);l:iilll. cap,  The bedreols of t.nu_ Ceinprises cuuﬁallﬂat
kaolin or clay. \ ' RS
. The I!li'l-.i.ll diyiiculkty Lo omin g :-H;(.‘ll a.rormation is the _
presence of large amounts of water i.n. the alluvial: It is na—t"\:‘\f._-"
possible to. use the usital shalft methods in mmiy ciages., EAE
An-object of Lhe invention is to provide i |:|c‘_t.li.p.¢,'l ‘and
vpparatus for unmanned miniig; ol such rorgations,
Aceordingl -, the inveation in one aspect, (,'Ul.‘llnl‘i-‘.i’!.‘ﬁ _
drilling apparatus Cor drilling oo subsiocate having an’ alluvial
deposit inclugling: | B

a . drill tubo includigr an outer Lribie “campronent a_ﬂd”‘ dﬂ‘"

inner tube component thereby fovuimg o spnce kuhvl,wvvn* L
operating neans For opevating the (!1 i1l tmm 59‘,:15. to
peuetrate the subst) . to; ' :
means for Lowering and cads i the drill i;ubu;

drilling means associaled with a lower end of  the drill

tube including one or more drilling jota:'w_h’i-ch\ ard - in I"],_l_._lid
communication with said spuo:-- ‘ o RN e ’__
said drilling weuans also including onu 0:"m.u 0 lift i ':
yets which are also in fluid comuuuuc:nnun'\uth 5:111! -;pacu' T _ e R
fluid means associated with said spice o clpl;werzng '
fluid under pressure to the o each dr 1111:\;' Jt., ‘mu-l thp or ench

lirc jet;

said drill tube being ro L bablé .l".'i-?lil.ti\’(,' to  the '-mh'ﬁtruté;
the csnatrt\l-cti'on and arrangemoent _beiug suc‘.h that H.m dridl tum
penetrates the substrate under the J.nllu nce of Lhe upenn.ing - L
means until the drilling weans 1'(!;.(‘.he:~, the Allu.vlul (lﬂc-p lead
wherein the or each drilling Jet is actuaied and &l-luv‘i_um is
prought to the surface of the substrate under Lhu.. attion 01‘-the

or ‘each 1irt jet, up the bore ol the iwmner tube compolrcent.,
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1nc1ud(m m: m:tm
cp_lapp" l, i b
- d#sirably or

eliide o plurality or

The clri 11 tubc

socurad Lo each

aan be

the drill

end

upper

pcrie trate
frequency
the drill

utiljzed
The

cons tine t

o

drill

is suitably elue.ate and preferably

t.ulu- v.-(ns.||i._‘-ll1-|||,, an 1nLersodiate tubjo

inner tabe

other,

CTon

Vitl'v dage

compouent,  The orill tube is

B O, Thae dri tube may also

Fhiis way cosuwee that the drill  tuboe

doepths o the bore,

drill tube saections wlhich are releasably

Lube way have operating means. I'or operating

tube and this

of" the

the materinl

vibrator miy by

tubee,

dirill tube

comprisc means assocliated with
for-vibrating the iube S0 as to
boedng derid bod, In one Form a high

mounted ixedly to the upper ond

The vibrator may be of any suitable type,

Preferably the viburator

portion of the
which 18 co-axial with

slidable

Cund el amped to

within

The piston

the

the

hous ing min
34 b

upper

the

nivy

includes & vibrator housing which

end of the dritl tube. The upper

consist ol or include a eyliuder

ey Lander,

causcd Lo reciproeecate rnpi(lly

w;i.thi,n the cylinder prefesrably at hetweon 4,000 uand 8 DO()

aycles per minute.
the cylinder via a pluralitv ol Lccess ports located in the side o .7

wall of tha eylinder by

connected to

- end to the cyliwier.

air coupressor,

jets and

FlG,

2.‘

Refereome. g aaw

FIG, 1
FIG. 2 _
1ift jots s
FIG. 3

In the

a convienioent

drawiig:s,

T

To accomplish this, air may be fed into

other cad ol the air h()bl“l.kl) Lo

the

of

-.ﬂ_aairnbly bas i lower portioun which is in the l'orm of a clump

deiltl tubes A piston may be freely

aitr ho..oo which is utt:’mhcd al onoe

mree ol |n*o-;3u1' ized nir such as an

wx th t’h(' (h‘lllxng’ moeans; and

thes dred Lhingg apparatus includes

micke. Lo a preferired ql.nhmlin\éﬂt ot
y m t-map.myuw drawings whereint

it: _ﬁ’inw of the driltling nppn!‘atus,
fmonal view: of the drilling

"l'.‘tgz-, apparatus shown in

cdrill .

)




o

B B v i ol e s .

¥

»

- tube- IO'f'ha».vim; an onter tubeocouponent 11, intermediato ‘-t--_u_b& ‘

coiponent 1Y wand pnner . tube component. Y4, L The anpnular spiac g
) y [ } ; : i 5 L7

between compunents 11 m}ul 12 "is desipgnated th 'l'rl‘n_'u'_ antular

5 CEpacing boetweeda camponcents T2 amb 1Y is -»It.‘.;ii;g,nu&\r

5 bhore o! the iuter tube compopent is {h'-»i‘.r::mt,ed"ﬂ_r_j,j _ SERE
The drill tabe 10 mny Bave o deit) bit o or tf!lllin»g ' A.

_mc*,mbc"n‘ 17 which i~ desteably veloeosably e baehoed 't_.u l".\l-_u.- (_‘l‘ri.'-l;,l\'lh\,w :

tube 10 at its Lower cad therecot, oo dreidl bit 17 1a U PRI
| : enddod and 1 desirably tubulay havieg r..rnl\t._irlﬁuhﬁ ,.sjf.clu wall
10 bounding o (nterio. chambey, ' | ’
The dy bl Bt 17 rsy haove an .u|n|u-r' yu)t‘thuf _18‘ which
) has: a consbtont civculbar tranove)rshe Crons Sese l_.]'.u-n and o bover : :

portion 1% which side wall converges dawardly. Bowiaed the |

Tongitudinagl axis obf the drill. tabe 1’()",' At the  aappar end ‘n“l' '

" -

L3953 th_e drillipng werthor the intorionr chingher may  cousaiss i eibe with

B ’ the annular spacinges 1 o) 16 u":i_ wio-ll cas the bore 16 of the

®
i»

innesr tuhe vm.llmmrnl;I 17, As shovn din PIG, 2, «,ll\‘i'.l;il---/bi:_fl}’ 17
R has. an al’m,ulur H[’h'.lt‘ill,“,' Q1 pdossagae D which (.:u-l:_lmll,ll'ic::_uIﬂt‘(-f:'ir with
. spacing Vh, | o o S s
-__20 : - . The drilling jet . 2 ui.-;y b of Ay im.‘;"z_*;a-,p‘rf;afé\ Porm,
In the must preferrved. forn they are’ Loented at:s;mﬁm; _intérvmlu
around the side wall of' the drill bit 17 and '11:,.3\:.«.1'.{\13;1: in the |
upper portion thercot'y FEach of t:lw.-\\ ¢ji_“i-.i,11j.‘_ugg K-J_qts‘.‘p-c:_-gf\_emlmly
: project outwardly from tne side &i;lil _uf“ tlite‘i_yi.i'r‘i-l-.l' lu.l. Y7
) 25 ' ' It is also preferred that ‘!.H-l'a\y'___iu‘(!__o‘l‘i-.a__n.t".‘;_.%_‘gi‘_.ﬁ")' that
\. B 'their' respective lomgrituwiinnl. axes _u_r’-‘u angrled with a a]i;;ht
uﬁward tilt relative Lo the horizontal, Mus't,';,n_~..i1'urul:ly there
is px‘ov'idu.d three deilling jets 21 ::;:t;‘ in.tnrvu_l.s..o'l"\ __1-:300 nqu_:m
the side wall or the drikling memher, . _ ' . |
30 ’ ', The free ends 6f cach drillking jot 2V why- inelude &
nozzle or other suibtihble hoead menaber ani;-nigf I.ilzi!‘_'vt\‘.‘(y‘.i‘ﬁ dpﬁj'l"i"rc‘::_(_..'. ot
restrictod dimnmeter relative Lo the bore ol t;i.l(.‘.].l ".mL‘.*.'I'n 50 .'._;u_i,
Lo cause ua-t{-l" SHERF YT _-Lll}'.‘()'ll;';il niu,'.ll |¢L Lo e mn_:_:-‘l_u.(l Lhere o
a under hl"e:m-un-. ' | | - .

15 : In this Porw ol the inventioen ecacl dpri l._.l\.i,_l'u'{' Jet \‘2‘3"?:-,!“3# _

£y
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S watern pump - 22 wh‘;c_h has a watoer 'hﬂﬁt o B cumwvtumwﬂt’h Eh_\

be cuunectnd to a sourco ol pressurizid. water or othor

annular spacing th, There also iy be emx-_.t.mbl valve' -(_mot

. shown ) nasuciﬂtad-with-thﬂlungprfuusu~\ At thre luwérwﬁﬂﬂiqrf7

Cthe' (rill tube the umlulnr WG Engt l-'q- vommun t"ﬂl(!ﬁ iuth the

interior chunber ol the dr111 lnt 1"" v.|.a lmss.ngru ’Q tu cunvay

pressurized water [‘,mn- the Nﬂtel"pllmp 22 to. wach drillxnx jet -21?

The dr‘lllimg‘appdrntuﬂ oil" Lhe invuutlon muy also. ’
include a plurnlxty_or 1li lc jets ;hjwh;un wng uwsuc;qted with
the drill tube 10 (mor‘e _pr(‘.-le-r‘ublv the lower omd theraof') and.
_gaﬁse material hej,ng* ‘drilled to pu.‘.—irs upwnrdly through the bottom
open end vut‘ the erII tube 10 by mu.n‘an a pre%nurv d:t‘t‘ermuiul.
o’r_“vehturi“' ef'fect, Lrtween the exituvrior am_l 1nteripr_ of _t._;tw |
drill tube, , S o EI

In an even. more proetreérred :u.‘l‘a'uﬂummnt', c'm..h l.t,tt ,ja't;

24 may be located in drilt biv 17 «r or .ul].wwrt (4] thu box‘e %6 s
of the duner tube component 14 of the drill l‘:um 1O .uul is

oriented so thit thedir l'espt.-(:t..i.Vu Lun"‘l(‘.udlu.nl axes pxoje(.t -

upwardly toward tlw axis of the innev t.uue cumpaueut 13, b

Suitahly vich 1ift jet 24 may pcunt R mmr vnrtiénl mal
and’ be attached to the' ultc-rmll auwnce of tle umm#‘ partimn 13 :
o!’ the drill bit 17. The lower. |mr‘tiun‘1‘)_ Q! the dri&}.ﬂng mnnr

by having an nwnﬂﬂy converging internal surtice sy l‘aﬁilﬁ:ata .

the venturi et‘fei:’_t‘:., (él" e Lirt joets 24 in cmminr the dnsimd
upward moverent of “the minterial e 1 drilled, -
In this Form ol* the imwention thn\ 1ift jets 20 may

"have the sume coustruction i.. the drilling Jétﬂ7dhd‘cdmmunibate

Hith the pzlesage '0 which unu'nmu:nt;es with dnuular spucing T,
At the upper end of tgm d1rtll tube 10 thiﬁ mmulur npueﬁng 1k
may communicnta or bhe COMIG ctvcl \uth orw enﬂ uf a. supp.l.y !mne
25 connected 't 1._t_:-. other .mul tu w-l._t_t.n Ay 26 _wt‘\uch is _conn‘ected
to .ﬁﬁpply tunk 27. o | ' | \

At thip -;-, w ~end ol e llll.l.] tube tlml(---.alsu way b

lucuted a transpnrt mmduu o1 Luuw;mrtinr' o Jllad m:ﬁeriul & o
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compressor t8 through virigble pressure valve 26 which may vary
the amplitude ol the vibrations. Compressor: 18 has an ‘air '

Filter and aiv intake lipe 2,

The  viccuvm - bive o Prom vibieh bar i Iri;l"'u’e‘fi\gﬁ T

water trap 735 hetrore connect omr wi th viceutm e 25000 ‘contrel -

panel 19 Cor measuring the amount ol proesscce in «lr‘i,]‘,'].inf;“t'l.l;bei
10, Vacuum line 16 a¥so conmneets with |n~u,--_'ro‘.-s'.-;ivt-. \._rrglv't'.' 21 . on: o
control panel !9 which increases Ehe cacuum i l;vube.,H”) af‘tex’*’it
has penetrated secabed 22,0 0 Vacuum tine 1o Lhcn pnﬁse.ﬁi\ through a

seco d witter tro.p 32 having water o ain ol'l 373 belfore

cconnecting wilh vac.am pamp 17 which has air oxhaust 3% to

almosphere, .

There is ar=o shown witer inpul liune 20 having o water

intake 37 which conneets with watoer pump 28, IThe outgmt lineg
30 from pump 28 has o wator jet vidve 31 For ]‘u{n‘j.cut\i;nt';r th«e
e\-xterior surfitce o tube 11 belore applicatton -ul‘ .PVC: .cor:e
collection tube 11, URLREES

The v lligy tabe 10 mivy il =0 tuve associnted therewith\ a ¢
su}h)port‘rﬁean_s. 1'_n O particalarly preferred u:“r;rﬂgelnuit the o
drill- tuwe may be sugported Ly o canle. 32 which dmmml_s';f!‘ﬂm '\l}h\a.
mast 38 of barge 20, Suitably elevation and Low‘ering-‘af the
c\abl'e .37 ‘may be _uctuuted by an air winch 39' 1ocqt:ed on the deck

of the barge ou e other =ide of the mast I8 to the drijl-] g

upparatus. kThe "c:ulg‘\lé ').7 may ‘bu j‘uu:_in_o-d on  Lhe mk'\‘st bylpu.ll-éyé

(not shown) to fucilitate movement ol the cable 47 reliative to - - %

“the most 8. ’ - N . .
There ulso: m:‘.'_v be attachod or adijucent Lo the i;p\per c!_li(l.-

of the drilting tube 10 % guard member hi _whic_:ﬂ pr-c‘vauts @;_he - R _ y

drilling apparatus from bumping into barge 20. The vibrator 1k
may alsé hove exhaust line 36, ‘ S

The, drillimt operation may Py bhe t‘u(_-.il.fi.l-:ut_ed by
lowering the assembly of drill tube u-m_l vibrator’ ‘_tiﬁl‘-mu;‘h. an
access opuu;u,l'..‘l_ip: (no-t shnwn) locatoed in the deck o'l". tf_m b.urf_';e_EO-
Liy actuat-ili{': the winch 3V contiolling movenent ol the c_.ubi& 37

~apporting the tube 10 ang vibrator 1h,
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suppok“h stanu Lo sapport the tube in

_'n.ere may be provided a «z.l.m: memb el M; £ b huttmn qnd qf the

L1

L S

"The drill tube.may ulso h.nv«-_.w-.ovha tod tflarethm a’

Nﬂvth Sen badsx, Iﬂ ona
CONPrigse. i conm‘.t! tuht- .mdx a plurulity nf
legs (e.g. threc) attached at thm.r e mmﬁ remmctlvel’f T

" form the stuand nny

the central tube. Al the .locqttun of _n_bt..-chmont to the t‘rxntrdl .

tube each lLog mity be ;-ivnt-.!ly'uttn-vhc-{l Lo ¢.o.ll.1r wh.u:h 18
s.lidubly engagaed by an associated m-.mhw m»emm (e g. a ny‘laﬂ

bush) to the central (nbe.  Ihe intervior of tma collur ‘Hay' f'amr Ui

a "eylinder whi ch is movable ..Jun;r thae (-u_nl

:1 tubp by aia

pressure ¢eneraled Urom Lhe jbr nomp.r-u:-a:-;u.l on- the deck ‘of ‘the"

barge. Suitably thé cylinder is connected by an air hose to

the compressor. o ’
The support .qll..'m'(l iy i doso ___il_wlncv_lv H ﬁuoyancy memb er )
~attached to the upper end of the coutral tjutm-. -'."Th& 'V'i'bi'ﬂ’€>6r

_which is located adjacenl the upp. shel uf‘ tha unll ‘tube .i!'.l ‘
“suitably located wiultin the bore of” L (cvulr'ul tuhe ‘umd may VA, ¥

ip a track associated with the interior Side wa],.l of_.l:h@ central

tube s0 that the assembly or vibrator, . wl dr 11.1- t-ube "y move -

upwardly or downwardly along the bore of l,.llt"r'd-n trial’ tube.

tube to. pzevent movoment of the v&hruton hu?cnd this pﬂlnt.  375,:jj
buring operation of the support stand it in louered ‘

wver the ._s‘i.de- of the _b‘;uc;e Jiiiel - s ppEoy t__od u-__w t‘hgn‘-wutgr ,tw__ th\e

bubyuncv wombor.  The colla. way thon“hé'nﬁtiwutndf50 thﬂt*it,

ﬁlides downwardly along the central Lube Mu.ws';p_fhﬁﬁlt in-

outward‘ movement ot cach leg to auuport the s’tnﬁil. As lhe _

\l-r_i.lli'n_gf;* operation cmlm_mnc'v.; the viherator bepins tu _mave d0wn—“,k.

wurdiy atong the lore of the central pube and ‘may. be’ retuxued _ )

ih‘any desired position by_QULtdblﬁ eontrol of’ tha—airfhnsa

aisqciatnd.with the vibrator. When the: v&bratar rnachns the

stop member the drilling ope wtion is tuushed gmd the legs’

retracted from thelr outward position-to Tie in t-herfr normal

nuu-—operat:ve attitude adjacent the vvnt;z li Lotye, lhe (:ui;;ucm.on

tube 11 wi I its core sampic mivy Lhuu hv' 'umtwmi lram the dr‘i Ll
tube in the .mmner describoed previgusly.,
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However,

it must be emphasized"that\in most cases the

support stand. can be i sponsed with: cund the ouly summrt

needed for the dr111 tube is the cthe uvscrmbed prevxﬁﬂn&%
it w111 ba mpp#@ci

From the tm cagroinf' :lo-n ription ;
the 1nVunllGn i axreadlngly

that the dr;illnr uppultt“ﬁ of

quple in coenstruction when

conventionul drill. oy pparatus (0.{ .

Voperatlnn.

Also by'the use ot Lhwe

more accuracy . in

-éorihg i= obtained thoan was hoer

coring 1s now

compiated Lo Mo eldlmt-.tte

invention morie

tonvnntxon¢1 drilltﬂg

'uslng expenqlvv dr:lltnr Lits) but is just as effactlve Ln

acgeuracy . in

etof'ore possible.  The nued tqr

required by most uovernment

departments and miniug: cempanias as well us consulting engineers

_carrying out Iudslblllty studies on

son bed excavntian. The

anentxon cngbles the ubtalnlng ol cores of un&anavlmduted

materlal and the

use ol the PVC colluctlon tube enabias the core

samples to bv stored lndvflnlt

convenlent truuspuztatlun. By

have been recovered in

sea conditions.

1y and also 1is

the use 0" the

wiater depths o1 30 mets

ddapted for"
inventian, cores .

es under varying

Ten mucre cores have been recovered 1n sizeés
By the use of variable d&auetar?
couplings 42 drill Lubes of various diametﬁrs_cnnhhe'utilized.

from 25 mm. to 50 mm. diameter.

Preferably all compouents are made from stainless steel.

During the method of' the invention,

as svon as tube 11

strikes substrate 22 a . small vacuum is applied which vs

gradually lncredsed by approprlute adJustment ol va;ve 2V as

‘tuba 1.1 is lowered 1nt0 substrate 22 by w1nch 39. This enables

the obtalnlng of. a4 core which is representatlve of the

stratltlcatlon of substrate oy

The vibrato:

tuhe 10 penetrates into substrate 22,

14 Ly vibrating

When theé de..ired depth is redched the Lube 10 may be

removed from substrate 22 by actuation of winch 39 with the

1n51de tube 1Q.

‘vacuum being i.cld at an appropriate value (e, ﬁ,-the macimum value

‘obtalned when the desired height is reuched) to retazn the core
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sluwl’y L 10 bhe :PV(:
Stube 10 11 Lhe oo

Soothe seord Prom thi

A water mL rrom waler lije m nmy bo

applied to
exterior sur f‘uce m"

tube LU bLel'ore - ~orl h-¢~ '.t.._uh&'j_}%_ i

ti (Nl

applicd to the open: bot t.O(m el thevr

plastic fitm.  When Lthe v wumgn_,lh

vu_-l-‘- lr‘mn it

S APTH T sock lhi & mn'c* w;tll

Cthdse m-l\!" L lh- “Luhe duwnw.u'zlly 'rom .

R R N B l‘lﬂl} r ntutm . "i.'-\M__'.MlH,' 10, W

Fow vibrations ©rom vibratbor 54 m.. luumnu T4 W --Hf lt
Sl b ! A

cjection o jet of watep oy

Il'l')('l' ‘ u] ut llllu\ o,
thee the PVC care simp e s -'oht,.'u.in"c-wl Lnlulm.:f Lun us
to the bore mumber e wio ey

u.uhm.uury lnr £ -w.Lng'

resists
T omay lu‘- 'I,j_a,p-pLi_;e.(l': Crom: the top af

JFopth inay he wrlLLvn o ,LC lJcli;r'e{:l"
the cotic. i (ransportod o thie B

- ——
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By the practice of the pru_ést-lil; invention, deep .

lends bearving pold, t._‘in'ot‘ other v;mlnhln,_ ;;ij_j_“”ﬁ__g;d ,;'-ug'(l vz_nryi"ﬂ-’g?

from- 80 to over 00 reet omay: be mium__u';-nu~mé;-_;‘;;_l:u]"'lﬁg,)

darnuge to crop overlays or exXisating v\cz)_{-‘;,u Fat Lo e
i the deep Leads are in o cultivated area ,'.l'.'\h.“}“:;':-__'M?, \o_puu:’ g1
ATe . necessary and minlmgn conpinies can operate Withonts Fear o

of fending consel’VilORLsSTs 0 property ownels S0 hy s R




_ 'Ll..dim d@fiuarm the Jnve:n'i(m .uu .u.ss lulluua. : :
1. - Drilling uppur.:r.us lm clrxlluw i 5ubﬁt1 cﬂ:n hnviﬂu
AR alluv:lal. depu'ut uwlwhmv , T

‘ i drill tubo u:c.l,ml;ugv' iy uutm tulu,v mmwmmut mwl

".m immr tulw cmmmnour tlmm»tw Iumum-,; Lospite p Lhm‘mmtuuqﬁ:.;

u]-urnting' facans Vot Ulﬂ‘l .H. iy the t_ll_&y.& L.ty 50 .as’ tﬂ
penetr.\te the su-tmtrau-- ' ' ' ‘ '
means  for J.mn-k iog wiwd cidsing the (ﬁ‘ill tube;

drilling Reans anusgociated vith o lutwr v ut the

""_drill tube iucludlm' one or more dril Fiog Jt‘t~t whlch e in

3

Y . flu:du_comunic‘ntiun with sl space; . . Lo :
- o ‘sbdal dr'xl,lim* weans akse dne lwluw u;m or mam* lut
- jets whirh are nlsu in i‘lu id commnoutinu ’wi_th xm:i.d mmwe,,
fluid mnus nssuriutml wun HELAvi apmce for (ml;i.vering
f‘luid undt-r pre&sure t:o tlm ur emc'h dr;klhm Jnt nml the uer
euch llft jets - R : e - ._' -f“é'
| soid drill tube belug Lu!..ntuhln rel ‘:gltl,\-"f‘ to t;lm_ L

- substrate the: construction and .nrl.uugemout ln ,\ugr sm.h thit the L
.drxll tube panetrntes the. substrnte unﬂar theo inl)uance of  the .

-_oporntins uwmm \mtil tha drillimg mmw raamms the i‘nl luvim. g
~ daeep lesd wherein the or each drilling jet is Ictumﬁwl and.
_fnlxuv1um is brought to the uurraca of the aubatrnta unﬂur thq
" action of the of ench lif‘t .ju-t up the bm"n of tlw uwmr tubu
) component. | . DI
: _ ‘ 2, S x‘;lling a;mmntus s olnimed in c-uum % mroin aﬁid
‘ - © o drill tube furt!ml include«s my: i.uu:rm-ﬁi.ate tu!w- ctmnumut ’
. located bﬁtweeﬁ the outer tutw conuument mxcl the umer tuba _.:

componeut thus furmilu' an outer 5])&(..&3’ butween tlm uuimr :um
f.iutemdium companent amd an iunm* spaum betweou tlm in&vmﬂtate

'and inner cumpouent which uuch sm-rmmd ey bw*e ol thﬁ i.mpr
- tube component, eac‘h 01 ‘saicd umm' aml outar spagnﬂ baim: |
asaociated ui.th tlunl me.m.. lm deliveving tluj.d utide r p;esaurn,

the or each Lif¢ ju HY L] tlu- m c-m.m clrzllxm' ,1et lwim- 1n

4

communication. wj.t,h sa:.d ﬁl.ll.ﬂl“ upum- X _e-..;\itri‘,.c_h_*i-'l;;nu-g.m,@m;«y 5\;}_:\?&_‘_‘-‘
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The invention alse relates to drilling. uppuvﬂtﬂSQﬁﬂrﬁﬁﬁ

'complex in construction and accordingly rdther e*pensive.

'materiai at sel« . ted depths below thi. eartht s, surfuce or the

e e e

TI'IS INVENTION Vﬂlu1'i to a murhod of drllllng and
which - 15 particularcly ddaptcd to sot't drilling throurh Edrth,

gravel, sand, clay and sof't stone such as %hale or "o

muthod,

Hitherto such ekl Ling apparatos has beesn sumeﬁhﬂ-t'

Accordingly it is an object ol the 1nvant10n to provide'
drilling apparatus which is simple in construc tion and
efficient in use,

The drilling apparatus of the inventiuh fadilitates

drilling operations and ¢un Le used in i riumber . ot dlf?erent

‘applications. Foirv example, it c¢an be used [or th& uurpaae af

Tu.oming a shot hole_such Hs may be reuu1red for~sa15mie surVeya,

or i'or the purpose of procuring o1 iwniilysis” samples 0f

seabed. |
Hou.éver, tho dr'illinﬂ' apparatus ol tlu nvent:,on hds RO
been found to be particularly officacious in coring the seabad
for evaluation of stratas or chiange ol stratas. Tor strato- _
graphie'purposes. The drillin,, apparatua can 4130 bn utllimed
%o évaluata mineral, sand, gravel and aggre&ate_dqpasita. _
According to the invention there is provided a-ﬁephod
of "drilling including the steps of: ' ' ’
(i) drilling a substrate with o drill tube;
(idi). producing a pressure dilferential betwean the 1nterinr
and exterior of (he tube 50 as to draw material being drilled '
inio the tube, suid pressure dlfferentiai being ucudually
increamed'from.iuitiul peanetration into the subﬁfréfe until a

desired depth has been achieved wherein sald presaure

"differential is at a maximum valueg

(iii) withdrawing the drilling tube from theé subétrate _
containing 4 core ol substrate miterial within the EUbe, whereln
said core is held within the Lube by =siid ;rﬁssuro differential

being- ma1nta1neu at an - appropriate  vile 3o nd
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15

35

(j,v) ‘ relax:tﬂt' suid pressure ifferentiul so as to allow the' B

';'--“'core to puss oul. L'hr*nu}*:h :'i:.hu- open _Uo-’-t't.'{)ni‘ erind 'ul thv dxd }.1 tube R

©rilling tube;  and corce (,fuJ loctj,on moans for t‘Oll-PCtlﬂf i _c_'.O‘l'_"ev_

and into & rollm‘.tiun receptacle,

The .Ll\VWILlUII R 80 provides :tm Hlm" mnmmtus ,fux mse k

in thn method including \:r' dritlling tuhbe havv iy an O}N‘ﬂ bottm

enid 3 vacuunl Forming neans jessocdaled wi th the upper eml ot the
drilling tube S0 ws to Fojm i pressure difterontial between theo

jaterior und exterior ol the Lube when said tube is being

(-‘drllled into a substrate:  soaid vacuiun Forming means 1n(-1ud1ng
V'Ll\re moanb 80 awn tu ploupressively fnereise the pressure

differential betwcen the interior and ‘h\'l:(\l"-:i,dx" of the erJl,).ug

tube as it. omnetriites inta ;t.lm muteri._u_] heum' ;jrllled,-
vibr: ctin{r means .1-~-U(.I‘lLU(‘ wilth the uapger eond uI.‘ ,th__(- (lr-i-l,l . :.:;
tube for vibrating said dr;lllnf_; tubhe 80 us tu_penetr'ate_th‘e.

matorial ‘being drilled; wmoeans for raising. 'amj ' mﬁ@n@ ol the

»

of drilled material from wAthin thc- drilling tube after 1t is e

removed from said substiate,

Refarencu is now wade to the drawings wtnoh relate “tha

S, e

ﬂrefnrred ambodzmenr ol’ the 1nvont10u, where;n*’_ ;
FIG. 1 is a =sc hemntlr view of the ﬂrilln.ms‘ m .mratuu nf
the invention “and - . L %f .
| FIG. 2 .is a detiiled view of i pnef'ﬂrr@ﬂ- “porm utc&re \.
f'-ollﬁctioﬁ MEAIS SRS '

In the drawings, tho drilling tube 10 ig an e,l‘o.l}l;.’-'iit'c

. member of desiz ably constant cross section. At the drillim; end”-
- the tube there may be provided a plurality of dr }1l1ng'

projections (e.g. two or three) which extend 11"mn the }}ﬂl‘l.phurdl

edge ol the tube to facilitate penqtrut;on into Lhe.muuarzul
being drilled. However thi: is not asseﬁtial ,'if deszred
drilling bit may be inserted into the drill tube and uttached
thereto but in practice. i't has been found that this:is not
necéssary and can be djﬂpﬂnﬁmlﬂ“ﬁ.'nnlhﬂl\fuhq 1dthuﬁ-u hottum 
open end 12, ' T :
Preferably Lhe d:llllnb_tube 1Q iy huva &bhuﬂidtﬂd
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of - material being dril:ed. In one Form this m.xy cumyrlna &

- hose leading to aun luspection: trough. Huwoever the - Uirst

B LU R PRI T IR SR

therewith core collection means wlh i ch can collect szmple cores

collection tibe 11 ot tubuliuir conliguration. ofF e.umplmmmwy
shape to the dri 1l t,_u:hc} and whieh ci P E ol they lns\idﬂ m-'
outside. the dritl tobe. When Fitted oither inside or outsutn

the di 11l tube there mity be . providied o securing. m_l}.qi_f:_.-,,or\‘pothéﬁ‘

appropriate securing ‘means located wnardly of the "Ho;?t":'t‘dmv,?ﬂril_'i

tube which secures the coli. vion tube to. the drill tube. 'The

colleciion tube 11 Qs open ot dts uppersend oo ao.alod at its \

bottom end 173 ivs shown in FlG. 2 in any appropriutde manner,
Preferubly how. .o when applicd (o Lthe exterior b-ur‘l"z-;ce of the.
drilling tube thn'cull(_‘(‘.lziun Lube: 11 (desirably made from: -
l‘lemibl(\ materiul such as cloear l'\‘C’:)”(Ion:-,- not  require any
secur LNg means. |

' In .uu;;t.!mr“ tform of core colleetion IS t.hor'e m,.ay be
provided a core cvjection pussage located in an lllt('rmedidtﬂ e

part. of the drill i tabe which is conmected o w core ejection.

described form ol cour. col Lecbion means wsig) \le rore.
collection tube is proeferred. B

If desired, the dr:ll;ng. tube 10 may cumpr‘xqe @
plurality of grill tube m.nponents with euch vom[mnent heing
relaasably secured to euch other., This may enqurv that the ‘
dritling tube can be o iiliv «l lor varying |le-pt‘.hs ot .th\e Séabed. ’
50 u‘-s'to ‘sumple-dii't‘-erénﬂ cores wh,n-h Jre ctmrdcterlbt}.c of
stratas located at perticular depihs of- the scemmd..\

The drilling tube 10 has oper (ing me.uu; oy opérutin(r
the drilling tube ancd. this miy (‘.onu:r‘:..-u.-: means associated with
the upper end of the droiliing tube for vibrating the 'tulk.e,sa as
to. enetrate the material being dritted.. In one f’prm ) high
frequency vibrator 11 muy be mount.d Fixedly to t:h.e umaer‘ of thé
dr'xilim: tube 10, The vibratov may bo of any svitable type,
Preferably the vibrator includles o \fnhratm housiigr \Qh'i.ch
desirably ,hvus‘n lowour portion whu*h is i_n the form of o clamp

and climpe ! to the upper end of the dritlong cubea The upper



‘portion of the housing may have formed ,"l:h'_e_r'e;i_;.n a 'cylj,_m‘gr ,_.,._hj_ch.
is co-axial with the drill tube. A Piston 'n'my ‘bhe f!‘*ﬂa,ly‘-'._
slidable within the ecylinder, The plutun mny bu7causqd

reciprocate rapidly w;th;u Lhn cyl;nuvr prﬂlupubly at ba”umnn _
L , 000 and 8,000 cy' b r_ persminugte, Tu u(‘r*nmpl;g-;w l‘.hla, ai;‘ -my -

be fed into the pyl;udnr\\su'a pluradity ol uccnsﬂ pﬂrba (nﬁt

Mlown) located iu rhr- wid(- witll of  the. cyllnder Ty an. air: lwse :

15 which is attached to Lho cylinder. .
' When the vibritor 'h is Jucnted.ubuwp gey leveld the
10 _'_ préssufe“of th& vibrntur will be at utmuappérié'lovel.‘ HAQ#VEf Vﬁ
| | if it im deSired-to sQnmwrnw the vibrator 1h it“may have ‘a ]
"shroud placed over it which has o, ophenr ended tubp*assaéiatéd -
\ \ therewith which eaﬁénda beyond thé St Ipv&L Thir ﬁlﬂcﬂﬁ tha
' v;urator in its submerged position at utmaspher;c nresture-

15 ' : The d11111u; apparutuq of the 1nvnntmun dlBO anluﬁ&a  £

meuns for ereating o pressure d;llur:ntxul batwepn Lhe intsrioria
and exterior of ‘the drillingg tube 10 =50 as to druu muterial : *
being drilled i-ut,u and up the drilbiiog o . be TU., S In one f'orm..

_ Lhis muy comprise a4 vacuum hooo 16 CUnnvcted to the upper and

20 - of the dr:ll tube adjacent to and below t.ho 'al‘urﬂment.lgnoﬂ

' 'vibrdfor 1h ‘The vacuum ‘hose 16 may e .ttavhed to uny -
The vacuus’
pump 17 may be nr the Rootes type but iﬁ .Wore pnhfer&b&y & vﬁgﬁ}ﬁw

couv;uitn? vacuun source such as a vucuum DhMp 1?fg

'type”ratary vacuum pump wlhich is driven by an. ﬂpprnpriwto dr&veﬂ

. 35 motor, The vacuum punp may also be ruupled to an umr emmﬂvaaanr
18 and control panel 19 locutcd on the deck of i barge 20
carry1ng the drxlllnn tube 10,

Th"e_vacuum pump 17 may (Lo -h.n.vc :As\g'gc.iu'teu thereﬂxth a
mquuully.ndjustable_vucuum\tucﬁcusinn.vulve 21 |0 ag te’ ingreaaa
30 the yressure differential betueen the Aubcriot and extarlor on‘
the drilling tube 10 as it prurrossxvmly penotx.fes detper anﬁ )
deeper into. the Substlmte mnterJul 22 beling drxllud, )
As shown in FlG. 1, the air line 15 for~ vibrator 1h
. "”-““23 and
35 on~off switch 2. The air line 15 Lth Lommunxcatas wihh air

comnects with control ..nel 19. through iy nreasure g&ﬁg‘




&

o after passapge through-the drill tube 10 tdk"n_ t‘_i‘_o:nt_me_nt ;ﬁtlutﬂt'

1w

.wherein the drilled material is .-'5ub-'-4¢ﬂ]n-nntl}f rn-mt(-u._.‘,to extract:

the mineral contained thercin, The noucrmnt pi.ux

primary separator 29 and ﬁucnndury_supnnn&br iu. :
5 . : There nlso may Le provided ot Q;-:.‘(c:e.d mtvrvals alun'

the length ot the dril) Labe auxiliary 1iit _ivts H,, whlcl-lji;

assist in causingr bhe upward povepont obf ) the dv@lluﬂmmhtgr.al“f'
along thé bore of the drilt tube 10 by in(.ﬁ_‘t::lsilﬂf t‘h'e";‘n.re-js’@uro
differential which exists between the interior and exterior ot
10 the drill tube. Suitably these auxid iy l"il't.ti(!tn f}l are.: .
) . - Jocated adjacent to the inner tube component 1% and ‘oriented

¥
¢

: ) in the same mauancer as the dift Jnt.s AT 'S\lit*zhly.e:wh .auxll;ary :
B lift jet 31 may be located at the junction ()l’.‘xtliglcexll: dnill
tube sections (not shown). _ _ : S
15 If desired, there may be p#u#idnd.f‘multipliciﬁ§ ofr
upwardly dircctad fine holes CImL :-.ahoum) in the :s;ulta vall of
b * the inner tube to Itn ther u:m1.~~rt the tunction of the l:n.l‘t “Jets,
- \ The dr;,ll tube may also be r-otut..a_hh_-\r(el’;’xtivo tp the
s bore. when the drilling jets are in ppurnﬂion hnd Tk muy'be
® 20 accomplished by the use ol a "Kelly" attached to the uppnr end
of the drill tube. Alternatively, the drill tube 10 may be
manually rotated by grasping collur 2. Thn drill Euhu is uluo
movabla in ap up or down direction relutxwo tu ﬁhe bore. and. -

this may be uccomplished by supporting the upper cnd,of thﬁ darill

1
g

25 . tube by a winch 3% o other ;\ppr(u.)-'riuﬁe\fmu;m:! wounted on  truck
s | L |
In ope.r':.n;_ion or a p.r‘i.-t‘:-n‘u.c!. ét_.lbod._ijment.‘.'.u“l"_i:hv' '_(i'rill--ir__lg
apparatus of the invention the drill tube 10 C\(-}lllpl'i_.‘;_i‘i-l-lﬁ_‘.t‘-l\l.ek'.
inner tube component 173, iutvrnodiutu’tube:compuunnt'12 aﬁﬂ _ ’
30" outnr tube component 11 is lowered: by the w;nch 51 with.éhd*lift
Jets 24 bEIDﬁ actuated 80 au to canse miaterial hvxng drilled to
be: passed upwardly through the bore of the .l.:,mer t.ubfg and’ pgssed
to the truuﬁ:mut \|).lu_.l‘lt\. The vibrator 35 mownted atop. Lhé drikl

tube 10 vibrates the drill bit 37 to facilitate penetration -

i

35 - into the material. Cutting mcmbers m attached to (h-;'\:i.ll_,'ﬁit A
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tuho;

_ 'ing drilled.

Whien

lyr (lr‘i i1

tube reaches o o dosd e dbpt‘ﬁ"(' P.if!a

wlmre to].d bearing uater iul i.s ]m-.uml) the dri 1.),1-1;*._104:5 21

siay then be actuated. by the comweral

while the drill tube is

bearing matevinl

of the 1ift

back and forth to

cdesired slight
' of the drilled

Jots

itt

1o ':-:o that loose

the drill bitc V7.
In

witter out L'ron guxiltary

thint the drilling

vl

Yoowet o (%
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el o

drill tube by the action

I.'Iit)'_.hl‘ i Lowly cprutivted
ningge Ow ing to the -

Aritling jets, the hot tom:.

Cowieidy Lhe drill tube

e o ed | Cheercaspriver sho BLokr s of

wind il v be
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Thus it will also he apprres batod thit e diwvention |

includes a

me thod

deposit includig:

'(;i)

actuﬁting one or move i)l ing:

ol ddral

thoe ste

Ping v sabstrnee  hoavigt analluyvial o

s ot

(i) il L throngh the _:ill‘hrltl"hﬁ(.!..\u“vi_‘l.“h\,--: a drilding

oy
L

upon reaching the ]nw'l of nll,uv.inl dﬂlmﬁit,

is sprnyed on siid 'xlluv:.a] deposit; .uul

Jots wiwruzn [‘luiﬂ ut. tfh pruuum

(111) cmuiimr i |su»-5~iuu _alu lnrentl.ll tu-:\n‘un thﬁ

“exterior and interior of

material to be brought tu

drill‘tube.

bore of tho

In

ontatlou ol the e thogd 01“_

the Jdridl

the st

Y. Iubo sn -.m I.a muwe n.i,hwinl

.'ll'(.‘

thn sulmn';te aldm; ,ﬂm

the invention the deill

tube 10 may he used to. dinitially d:;ll into ‘@& subhnrnta until a'

wacur table
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roene Imd .

surface as drilling PO
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the ground for future nse o1 sate, Tius hmtm‘x.nl 19 nurmally

sought“&f‘ter‘by local govermment ull“lul itics tul nyg_}_ﬁ&;’uﬁ:&'g\n of
_buildiug projects, dans, voads ote. ' o it'
When the dvill renches an .wlhwun] dpmmit it thmi
may be stopped and jots 21 actuated sk uzhl. r--ul:-i--“‘lﬁ,t-il-id' loner»-igg-“
of the drill tube 1O (¢, about 0.5 metre) ruoiriuawyg extruc
of 'mined material. Air jots 40 as shown in f-"LL.i. .;‘.miil.st:.n :
initial drilling and these may be reduced to a minimum,  Lift

jet 24 as well as drilling jets 21 facilitte extrué_tion of

‘alluvium,. The wash that is cut ns '.il-l's 21 cut into area $8

tru'vel'downwar‘dly and up bore 1o. FPhe jot tube 10 may be slowly

rotated. baek aitd torth over 3607 with each Jet' 21 being retated

R o o + - ) " g . : L b
over a 120" arc. The jets 21 umay develop up to 250 p.s.i. pressure,

Suitably the inner tube 17 may be mude 'rom PVC, This u;mrnt:.on

continues u-n\:il about 30 cubic metres of .ulluv:.um is rqiwud o uho

surface, At this stige the alluavium may bc; s'-msse‘d ta a-acartain 5

that all alluvium so0 Tar extracted is of cconowmic ‘ilf"l’llfl(‘tlllk‘(‘
The mineral such as gold or tin oy then be evaluated as -'J'.t__ rmmc_hu,s
sec:ondary sepm‘utnf 10, The drili tube 1V 1ay then be raised -tu
the surfuce by winch' Y. A new bore wmay then be cnmmem:ml with
the origlnnl mined bure bBeing rilled with residual \mah nmtur:t,nl
frow tlw new bore, ‘Phe outer tube 11 is auitahly f&mud fr*om
stainless steel _ .
The punp 26 ‘is suitably such to supply a hﬁmrjei: of
water through jets 21 ;;‘Ir. 250 pys.i, The wir compressor 41 may ‘
supply air.at 200-2750 p.s.i at 150 cubic rt..per @inh§a through
a:Lr line b2 to spacing 15, The outer tube compbi-mnt 13 m;'ay .
transmit high frequency sibrations {‘rom vib 'é.;.tur" 15 toudrillobit.
17 during drilling. A control panel {not .‘:ihbﬂﬂ) n-my'ha'mlhf.”-a;l_l"
variation of air pressure and water Pressure rmlulrcd ' ‘
’ At each coup] inge: of separate .lrlll tuhn «metlons (not

stiown) there may be provided O—ring scals, bu.l-t,._gbl)_,the _dr'x-l_l-

tube 10 may comprise as many drill tube sections that arce required:

to reach the alluvium level. ’
. Initially when drilling is commeuced the vibrater 15




10

15

\"\!“h‘is__ process is repeated uut:ij. the alluv:.um lovel 1& iuachad. ,

20

25

a0

35

s netuated and ‘the drill tube 10 ibwu\ﬁmﬁ by -v.'w-incl;u '¥5. r o

rair jets 40 to |~r‘uvu!n .t Wot Ling: ugmnr Loy .ur__\gufu M') Dura.nr
,mutial d'ﬂluw‘ the o dy 1!,]. t:uho ey be l.lum'rl I unvi.liluu-xl tl;ramg.ﬁ‘

mercury. This operation continues until all the _l"ﬁqll.‘l.l"!‘!d armunt

cof rich alluviu is brought - to the Jurfam-

may be supplied. to secondan Fyoair jets WU to assist _.Ln clriJ.li,np:. #

A cbnh“‘ollud moun . gl waLer ander |ﬁu'us.-f¢u1‘_-u--' miiy \_‘Hau .be todte

"O to ['u(‘xl:lf.utc- dn-\llm,-':.‘ 'l‘hun l.lu- ALy .m-i w.ul.vr\mj.x tzhtuurh

Ju‘.’t&-f’ﬂ) may bhe slowly YL CIRTH T e A T pr tﬂisum- tai’ -tlw {llll] tulm 0

progresses rlu-wnwuru.lv. The darjitl ("lltl‘ln("s may lm u_;.ucnm-l to -

._thd surfauce. through bore 16, A suall ll-r.m of wutur_'-m_a-'y. b -

- alloue'(l to pass throwgeln jets 21,

When the 'irst _lis'i 1L tubee section is burioed. _in_ the
bore a second drill tube secbion b v(n'lpl-od\?lt(iv the f’i._‘t‘_s_‘t_,.
This is achieved by \ill:ec;‘c-wligg: the vibiator 35 c{.‘_’}d, the first
drill tube mw.tion 10 and iusortimgg the second ﬁjl‘i-l.i‘:’\‘..t.llbé’;t._iﬂﬁ-:tziﬁln..' '

The vibrato: is raiscd to the top ot winch ';}') Lo B:uc'ii"it'altn ‘this.

Then the dril)l tube may bhe lovered -a short dwtmwv .tnto tlm -

bed rock material such s :,-ul r rg','l"‘a‘lll,L_l.(‘.'()l‘ : ary. -~ The _vun"mt:_or \
35 is allowud to c(.ntumv epoerating . wien J(-ts 21 are, iactuut__e_-d L
to full ca‘pucxty. The rill tube 10 is stlll allmvml to L .,_"

"uacillate 120? or morc. Prvlurdbly jots 21 ase innltﬂed upwnrdly
.”ahout 15 to the - horicontul, Jets zh speed up thﬂ mnvumnnt of

lluvium up - bure 16 thrauyh to the top af ﬂrill tnbe 70 which

is opnn where the aluwium is pussed. intn primnry.separaturxzﬂ.

At the open hort.m.l of drill it 17 t.he pra%ﬁure' is

then at a very low level or viacuum such ns ?(J--\25 :l:nches nf

Tq nssisgt rec. very ol wash' the drlll t‘.tﬂm &i(wt;l.uns _
and’ lut 17 are raiacd nud lowurml o smﬂll distmwn ta rulemre
any trapped [mr‘tlclus ol* wash. 'I‘he- wutt-r wts 21 ure tlwn shut
ot‘.f"v’mul the cnmplu_tu_ drilt tube .nsm.mly is. \uthdruun m\d set
up for the next operation, Prelm.mly the . ¢ -upluu:s be-fwuen

a.d,jnccnt deill  tube sections are |mutm! to nmh.lt- f.iu' ir Juw

©

und water jots to operate Jmiepumhntly.
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S The Claims def:nxnw th;:jnVeution ur6 s Lotlows:

L A methud ol «rilling ineluding Ghae _-5tr§,3§-. ol': _ T

(1) . drilling o substrate with o drill tabees

(ii) _,p.tf()-(h.ldillf"' i proessure. diFrerent oo iml,m-mt ‘the Am

it exterior ol’ the Iuho B0 N tor dricw m-nt,ur'tnl hvu\u dra,il&d
Lllrtd- tho tube, =said pré suroe i Ffercital Bhoing .ﬂ::‘:ulﬂﬂil}f
Cincreased Prom i tial "t(-n(.‘l.r'n@iml Ty the mnhé-;l..rut;: uutl_l @& S
desired deplth hias boen uc.hh;\.r('-d wherein sictd pr'tm-wur'c""“ -

divferential is at o maxiimnn v.olues

s

(j..l L) ' withdrawing Lthe ditt b bings tube From Lthe .-,-UI».-:,Ln-:l'L‘c
.contui_n]'np; oocore of sunstrate material vithin the tube, wherein
sald core is hela within the tibe Iy -aid préssure rii!‘-]‘er,e-n.t_:‘i;.;_-l'_
beirng mairnta. ﬁe(l PRI illl‘).l_u_'ll'j._ilt*‘ viciue: qenel . _ : v
) (1v) relaxing siald pressure difforentil S0 as to zp-ll.ow‘ t:_he.

core to pass out through the open hottom ond of the drlll tube

L

and into a collection reeeptacle,

LR SR A wmethod bs claimed in Clasm U owherein the v:!riiiiiﬁﬁ_ of - . (

the substrate 1 rricd out by Vi‘)f‘;t‘f.l.n,”_' ‘the deild tube ’\9‘0 Y-
ar to penetruté the substrate, | :
\ PR A method as claimed i Claim P o0 2 whc-r'hi.r} LN stop
L o (13.1) the pré_ssur‘e ditferantial i= mntained at the mi,mxzmum‘ | l
vialue achieved in step (ii). B .' : |
T method as cliimed in any proceding rluim wherezn in
step (iv) a collection tube is passed upwirdly over the opén
bottom end of Lhe drl.L_llnp; tube,  suavke ol bon Luho h.nvlng
clased lower end wherein said core PN pass o inte thv collect;on -
) tube kaf-‘kter‘ the relaxation of said pre :-,'-mut(x ditt eronl Liels _
5 A méthod as claimed in (.l.u.m h wheredn tho collection o
tube is m. o from flexible. material hm;‘- “the extex_:-j.ur smr!‘a'e‘é: ol
the drilling tube is lubricated belore (pa:.’_'wslri‘g thi¢ collection
tube-quérdly over the Qpen bottom . end ot the ﬂrileug tuhe.
6, Drilling apparavis for use in the mvlhod al’ Ly one of
Cluims 1 to 5 ineluding: . ' o ‘
. . a d_f“iljing tube having an opdén _bhottom end:
vacuw forming means associinted with the upper éud of
= - the dri.\l;li.n{;"tub‘e w0 s o Form o prgséﬂl"v dii‘l‘m‘eﬁtiu@ ‘betwyen
tht}' intg;lj/i_a_i' ana’ exterior o’ the tube wnun\5'.-;1«1:-1::;.15:_15 being

‘drilled into a substrate:  suid vacuum rorming means including




va&vw nﬂans 80 as to prouresslvely 1ncrense the preanure , .
’diffbrantlui between the interior ancd exterinr of the arilline fi-
ktnhe as it penetrates lHLU the muLvritl bolug'drllled‘ ' : ”'ﬁ '

vibrating means associuated with the npper end af the
_ d‘r:ill;i.ng tube so as to pm.etrutu the m,n.vri.al hﬂi.tu, drllled'
k ‘core collcection means lur. cull, eting a core af‘ drill&d

haterial.from.thhlﬂ Lhe diti Lling Luhn uftqrull 1$\vemaveﬂ ﬁrqu :\

R R

aiid submtrate. _ | o e R & S S o
7w . Drilling apparatus as olaineed ln C1aiw 6 wh§ra$nuthe ﬁ‘
g Va¢uum Torming meians includes: ‘ | ’ , ' .

(i) _'_'--.._a__.vucuum hose attuched to the upper “end  of the drilli'ng ‘

tube;. N B ' ' B :

(:l.i) a V.oaoulm | praip (I«.m.n« ctoed to. th--. v.muum hose. : \u‘fn_d _ '

(iii)  a munually adjustable vicuum rngreusing valve ”

associnted with the vacuum pump. o -
8, - Drilling appurutu~ ns e laimed i Cluim 67 nr Hhﬂ??in

Com

3 i
s

the vibratlng mepn s Jncludeb-d high lloququcy vmbrator mﬁunted
fixedly to the upper end of "the erJanb tube. : _
9. Drilling apparatus as claimed in any one of Claima 6 to -

8 wherein said core collection means is callactman tuhe made
wf. flaxible material open at its upper end - vh;ch iu ‘sli
'mun bottom end of the drilling tube and drawn upw.rdl “th
batteu ena of the drilling tube, said colxe¢t;onl;ubgi;vw_;.f
clasbd.nt its lower end. . ‘ e
10» Brilling u]ipdl."gltus as cldimed in Claim 9 wheréiu thﬂl‘e
is ducluded means tor lubricating the exterxar surface of thn

‘drilling ‘tube before the collection tube is applleu thnreto.
i Dr:lllnb apparatus as claimed in Claim’ b substantlally

‘a_s-nerein: df.scr).b_ed with ret erence to the accompany:l.ng‘ draﬂinga,_ _
12._ A method of drzll;ng a: cluimed’ 1n Claim 1 suhstantiallny
as herein described with referenoe to the accnmﬁamring drawinss.

" DATED this 15th day of June, 1979

o . . “
i . [ mw%gﬂ’”‘ i._,ﬁ‘;-;z‘.- -
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_"l.. Urilllnr .upp.umrum R uu.wd in s

_-pr‘.essu'r_e to the or each auwibiaew ILH. wt..nml ﬂmui uuh-r'
space is connected to neans Porcdebaivering w.:hg

_'to the or each Lirt jet inwd the or eaeh i Y gy

'

iné‘lhdiﬂg one 01' HID Pt mn:il Loy Lirte Foets whieh are in RS

comunie..\t;un with soid .umul ~sf».wv'

inner space is coime. yed to Wi e cmlivnriam -ull‘

muju l‘ m-t-mm

b, E Dl“_llll.llf' appiaratus Gmooel: unwd in any e g
claim whervln :m_ul dl"llllll;, means uwlurlt.s L drxll bit relens-—
ably attached Lo said dr 111 tutse, sided dr1i1 bit imim’ ()pnn

ended and having o bore which is Go=axial with tm.-.hort. ot‘-t{;\'e
inner tuboe chumponent ael adso e badingg 3.luni Mrs i ;w(s wlllt‘h

are in tluid communicalion with the or i\mch_ Fife - jet and. thu

Cor edch drilbinge jet and the spaccels) in the :H".i.‘l]- tube.

5 : DR R Lty appiiratus s ¢ l.umvd ul mluxm ’i uhvr‘tn.n

thm*e is providoed aoplavebsty ol -g_,!r.i,llr.m:.._iv(;.j.& ik Hv]_lhttud
intervals aboul the iside \.“ﬁ.ll ol thye ‘t,l:';i L1 ‘hi.t'. fw‘;i. r,h gyt
drilling jel being up\.f:u'-dly inelined to the l?lbl’?.iﬁ'.{)-l.'_hﬁ_‘ill-,

6. NDrillingy apparatis s c-]v-nimml in ¢laim ﬁ u: 5 \ﬂwré\in
there is provided o pluratity ol 1iFE wta whu:h cm.lg_ oxl;eml
upwardly trom an asspciated Phrid poassage. in smu] (h';lll bit m
a8 ta be in fiuid communi cat, Lo sn!;h tlm bnru nf thq :hmnr

t:ube component . SRR Y '

7.- Cbritling upp;u*'utus as elaimed inclaim thmmi,n
there are provided aplurality of sodd ;mxiliﬁl‘y llkt jeh.s"'iny

an upper porl’xon ol the i bl bt .;tuwer ~Ehe plur‘ulity u_l"f ire

“jets, cach auxiliary 11! L oger :-\te-munr upw.xrtlly llum Lhe "isney’

space to the bore o1 the iuner tube component.\,

E. Prilling appuratus as claimed in nny ;m(' ul c-luims 4

to 7 wherein said dril) bit includes a plurallty o! outuurdly

pro;}ect:.ngr cl|1111up blades tbtached, tu the extvi 1oL suri‘ace

- thereofl,

3. el lings appreratuss as o badmed in aiy preccédim elaim
wherein said operalim means inedodes a high l'l"uq-n\en.c;' vibrator

mounted Fixcedly Lo the upper end o the drill: tube.,




secured to euch othes su as to RO o ntilizag
Cwherein saldodirilld Lnlu-'.' i |nnrvultw'l-»w\i-kh i ‘ullul lllﬂl‘t'l.‘ Lhe
_mwi“acc of” the ‘illh“t«ri‘tﬂ.f(lll wherithy mud nh*:ll mm- |.my lm

Y2, Drilling .mp.u‘.unm as ( Iiumml i any |n'm~ml.|.n/y c.Luin

< whieee
the or eunch jet beimg in cowrnmication with Saial ol

19, : i)t i uppm ntus g c.l.umud i cluim 1 gub

" one ar mre drill;mg, Jets wlmrazn 11u.ul St h&ah frwesmvu :m

- bore of the drill tube.

; contuined- o water tabike waaw: stiecl with tlm u}hw;.ul dmms&t

ﬁia Mpnd to the aurf‘nen ut the mxbat‘rnt-e prior tuo ntm’;-

-aa:ld n]luv:.n]. tlupuﬂit tu be tr msfmr &ml up su.ui hur*u. y
'_-DATE..D this thirteenth -L;y of July, 1'17") : s

br xllingr up;ml“'w\m ) cl:nlm-d i-.n tx‘ny"pm:&

-].zum whercin said drill tube Nmnmx vs zl phuhalltx o

v:wubly-,\"q' \

interconnecting dr» Pl tutee ':H_‘-(‘.;t).ﬂ\l,lﬁ H!u_t.h e L iy

u.u ul‘ thies llpill

t'uhe fur virr wing (h-pthw W the ill" uvial :h-pu 33 ¢ in Llu- mllmtvttu. _
N ‘ Un L N TITH .upp.n nlus i ay o u_-ln_km-l ,ut .my ;n'cw qluuv c:*lu,im e _‘,_,;,f_”f;

¥ ;mtated l.t.muully -lurlm' um-lnt ion,

.h‘,-,-_‘t'hn-r'u are Faether prov ibed s ‘s g 4] i\u;l* one -1‘«xl'lUl‘t.'

dlrjef.s which assist in tuwitiat dy i\_\];;”il_iu.l;i;_ ul thiy substyrate,

space. fn -

the drill tube. EEREe
nt i‘.nfl"“l'_‘v

as herein . ucrih-ml wWith w-lﬂrmwn tti the um-w]mnvnuhd uwi.nga*,

¥

1h,. ' _ A method o1 i l,luu_': i si-lt)strz;t_,u h.u\u:m,,-__ .m .»lluvi.,ll\ .

deposit including the stops ol e D S ‘ “.

(i)- : diallimg | theougrh the .:snhs‘_t"rh}tli' with i ut*iklj-nﬁi nfn.-u- .
'?(ii.) upon x‘*m;chim' .uw level af ulluvuu dm_(mit .(W*gtmtuw CRR

'

'-sprayud on said alluvial deposit, mul ‘ S

(iii) enusing 0 pressure aif luruutiu,‘l !mtwmu t.lw uxmf:m

and iuterxor of the urillinr tube =50 s to ‘cause n.lxu\u.;l
material to be brought to the qur'l‘mm ot tlw auhst.; :te almw t‘.hu

L

9.0 A omethod oy cl.unml ivi c*.l.rim ‘“l uluu*vln thae w‘nt‘iar

lii}

16 : A method o cl.dmud in rlai&l lh oxr. V5. Hlmr‘mmi ?ll.i.(.l

-

dr:.ll tube ) nut.ltmi dee uuv ."'H:t!p (it)
17 A method as ('.1..’1.]-.[:!('\(‘ in ol im 1_-’|, I”)url 6 wherein

said drill tnbe has one or 1ore it jets which 'Qti'ﬁlén._c 1‘li'sicl"-

under pressire up -thvalmru ul lhu (uup‘ll Lot .mu Lhm-ehy il

i
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