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Description

[0001] The present invention relates to a method and
an associated apparatus for washing rock samples, and
is particularly suited to the washing and preparation of
rock samples obtained from oil and gas wells.
[0002] The importance and value of geological data
derived from rock-samples retrieved from oil & gas drilling
operations has increased tremendously in recent years.
This reflects the inflated costs of global drilling opera-
tions, particularly in new and challenging environments,
such as ultra-deep water and difficult onshore areas. The
speed and quality of well data generation is a key com-
mercial factor because multi-million dollar drilling deci-
sions are being made on the basis of the new geological
data generated from these rock samples.
[0003] Needless to say, health and safety remains par-
amount for the oil and gas companies around the world.
Furthermore, in recent years, environmental considera-
tions of the drilling process and subsequent geological
analysis has come under considerable scrutiny by the
world at large.
[0004] Rock samples from oil and gas wells are gen-
erated du ring the drilling process. The drill bit cuts and
grinds rocks as the well-bore penetrates the ge ological
strata at depth, pulverising the strata into small rock frag-
ments. These small rock fragments are commonly re-
ferred to as "ditch-cuttings" or just "cuttings. At set inter-
vals, these ditch-cuttings are circulated from the bottom
of the well to the surface, by suspension within the
circulating "drilling mud" which acts as a drilling lubricant
within the well. The resulting ditch-cuttings samples
therefore arrive at the surface as dirty fragments of rock
covered in drilling mud.
[0005] On occasion, a drilling company might recover
whole-core samples in the form of long cylindrical lengths
of cored rock, or side-wall core samples from the same
well bore. However, as drilling costs continue to rise,
there is a tendency to take these sorts of samples less
frequently than has been the case in the past. This places
greater emphasis on the preservation and analysis of the
more commonly obtained ditch-cuttings samples from
new and old archived wells alike.
[0006] Rock samples in the form of dirty ditch-cuttings
thus commonly form the basis for subsequent geological
analysis. There is therefore a need to clean these sam-
ples from all drilling contaminants, in order for important
geological information to be derived. Also, after analysis
the samples must be correctly and reliably labelled so
that the well operator company and service companies
studying the samples know the exact identity and location
of the well from which the sample was taken, and the
depth at which it was obtained.
[0007] Presently, rock samples obtained as ditch cut-
tings are washed manually using steel or brass sieves.
Each individual sample is placed in a respective sieve
(typically approximately 20 cm in diameter) and run under
a flow of fresh water from a shower head or the like. The

sample is mixed with detergent and agitated by hand
under the flow of water until the water runs clear through
the base of the sieve. The washed sample is then trans-
ferred to an individual container for drying, either on a
hotplate or in an oven.
[0008] As will be appreciated, the prior art washing
method explained above is extremely labour-intensive
and time consuming. This can be very limiting indeed
when many samples are obtained from each well. For
example, generally 300-500 individual rock samples are
obtained from a single well, and sometimes this number
can be as high as 900. Also, the prior art method is very
wasteful of water.
[0009] JP 9 196558 A discloses a method and appa-
ratus for removing moisture from rock.
[0010] US 2007/034240 A1 discloses a conveyor dish-
washer with filtration of wash liquid.
[0011] JP 2003 251330 A discloses a method and ap-
paratus for washing rock samples.
[0012] US5401320 A discloses a method of rock de-
contamination.
[0013] WO 00/53076 A1 discloses an apparatus for
the automatic washing of units.
[0014] It is an object of the present invention to provide
an improved method for washing rock samples.
[0015] It is another object of the present invention to
provide an improved apparatus for washing rock sam-
ples.
[0016] According to a first aspect of the present inven-
tion, there is provided a method of washing rock samples
for subsequent analysis and derivation of geological in-
formation from the rock samples, the method comprising
the steps of: providing a plurality of discrete rock samples
for subsequent analysis and derivation of geological in-
formation from the rock samples; and providing a plurality
of sequentially arranged and equi-spaced discrete wash-
ers each of which is spaced from a respective washing
position and configured to direct a washing flow of water
towards said washing position; the method being char-
acterised by automatically conveying said samples, in
succession, relative to said washers in a step-wise man-
ner, so that each sample moves through said washing
positions for sequential washing by each said washer,
wherein each said sample remains stationary in each
said washing position for an equal and predetermined
washing period during which the sample is washed by a
respective said washing flow of water, and is moved by
an index distance (x) between successive said washing
periods, each said index distance (x) being equal to the
distance by which said washers are equi-spaced apart.
[0017] Preferably the method comprises the supply of
substantially fresh water to at least one of said washers.
[0018] Advantageously, the method comprises the
step of collecting water used to wash said samples in
each said washing position and recirculating the water
for supply to at least one of said washers.
[0019] Conveniently, said step of automatically con-
veying the samples relative to said washers comprises
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moving each said sample through the washing position
associated with the or each washer supplied with recir-
culated water before the washing position associated
with the or each washer supplied with fresh water.
[0020] Preferably a plurality of said washers are sup-
plied with recirculated water, and a single washer is sup-
plied with substantially fresh water.
[0021] Advantageously, the method further comprises
the step of filtering said recirculated water prior to its sup-
ply to the or each said washer.
[0022] Conveniently, the method further comprises the
step of passing said recirculated water over a weir prior
to its supply to the or each said washer.
[0023] Advantageously, the method further comprises
the step of RF tagging each sample.
[0024] Conveniently, the method further comprises the
step of placing each said sample in a as respective re-
ceptacle prior to said conveying step.
[0025] Preferably, each said receptacle takes the form
of a sieve.
[0026] Advantageously, the method further comprises
the step of drying each said sample after it has been
conveyed through all of said washing positions and
washed by the washers.
[0027] Conveniently, the method includes providing a
plurality of sequentially arranged discrete dryers and au-
tomatically conveying said samples relative to said dryers
so that each sample moves in succession through or past
said dryers for sequential drying by each dryer.
[0028] Preferably, each said dryer comprises a heater
arranged to direct heat towards a respective drying po-
sition, and each sample is automatically conveyed in suc-
cession through said drying positions.
[0029] Advantageously, each said heater comprises
an infra red lamp.
[0030] Conveniently, each said sample remains in
each said drying position for a predetermined drying pe-
riod.
[0031] Preferably, each said predetermined drying pe-
riod is equal in length to each said washing period.
[0032] Advantageously, the method further comprises
the step of automatically agitating each sample as it is
dried.
[0033] Conveniently, the method further comprises the
step of photographing each sample after said drying step.
[0034] Preferably, the method further comprises the
step of weighing each sample after said drying step.
[0035] Advantageously, the method further comprises
the step of labelling each sample after said drying step.
[0036] According to another aspect of the present in-
vention, there is provided an apparatus for washing rock
samples for subsequent analysis and derivation of geo-
logical information from the rock samples, the apparatus
comprising a plurality of sequentially arranged and equi-
spaced discrete washers, each of which is spaced from
a respective washing position and configured to direct a
washing flow of water towards said washing position;
wherein the apparatus is characterised by a conveyor

operable to automatically convey a plurality of discrete
rock samples, in succession, relative to said washers in
a step-wise manner such that each sample moves
through said washing positions for sequential washing
by each said washer and such that each sample remains
stationary in each said washing position or an equal and
predetermined washing period during which the sample
is washed by a respective said washing flow of water,
and is moved by an index distance (x) between succes-
sive said washing periods, each said index distance (x)
being equal to the distance by which said washers are
equi-spaced apart.
[0037] Preferably, said plurality of washers comprise
at least one washer that is connected to a supply of sub-
stantially fresh water so as to produce a washing flow of
substantially fresh water.
[0038] Advantageously, said plurality of washers com-
prise at least one washer that is connected to a recircu-
lated flow of water.
[0039] Conveniently, the or each said washer that is
supplied with substantially fresh water is arranged se-
quentially after the or each washer that is supplied with
recirculated water.
[0040] Preferably, the apparatus comprises a plurality
of washers connected to said recirculated flow of water
and a single washer connected to said supply substan-
tially fresh water.
[0041] Advantageously, the apparatus further com-
prises at least one filter through which said recirculated
flow of water passes.
[0042] Conveniently, the apparatus comprises a weir
over which said recirculated flow of water passes.
[0043] Preferably, the apparatus further comprises a
pump operable to pump said recirculating flow of water
to said washers.
[0044] Advantageously, the apparatus further com-
prises a plurality of sequentially arranged discrete dryers
and a conveyor operable to automatically convey said
samples relative to said dryers such that each sample
moves in succession through or past said dryers for se-
quential drying by each dryer.
[0045] Conveniently, each said dryer comprises a
heater arranged to direct heat towards a respective dry-
ing position, and said conveyor is configured to move
each sample in succession through said drying positions.
[0046] Preferably, each said heater comprises an infra
red lamp.
[0047] Conveniently, the apparatus further comprises
agitating means operable to automatically agitate each
sample as it is moved through said drying positions.
[0048] Preferably, the apparatus further comprises a
plurality of receptacles, each receptacle being configured
for the receipt of a respective sample, and wherein said
agitating means comprises a mechanism operable to en-
gage and oscillate said receptacles.
[0049] So that the invention may be more readily un-
derstood, and so that further features thereof may be
appreciated, embodiments of the invention will now be
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described by way of example with reference to the ac-
companying drawings in which:

Figure 1 is a flow diagram illustrating the principal
steps in the method of the present invention;

Figure 2 is a schematic illustration showing a general
layout of apparatus suitable for implementing the
method steps of figure 1;

Figure 3 is a schematic side elevational view of a
sample preparation module of the apparatus;

Figure 4 is a schematic side elevational view of a
sample feed module of the apparatus;

Figure 5 is a schematic side elevational view of a
washing module of the apparatus;

Figure 6 is a schematic side elevational view of a
first drying module of the apparatus;

Figure 7 is a schematic side elevational view of a
second drying module of the apparatus, and;

Figure 8 is a schematic side elevational view of a
recording module of the apparatus.

[0050] Turning now to consider the drawings in more
detail, the method of the present invention comprises a
number of successive stages or steps as illustrated sche-
matically in figure 1, and which will be described in more
detail below with specific reference to an embodiment of
the apparatus. Figure 2 shows a schematic representa-
tion of individual modules of the apparatus which corre-
spond in their function to the stages or steps of the meth-
od denoted in figure 1.
[0051] Initially, a plurality of discrete rock samples are
prepared for washing. This preparation stage of the meth-
od is illustrated schematically at 1 in figure 1, and is per-
formed with the use of a preparation module 7 of the
apparatus illustrated schematically in figure 2. When the
samples have been prepared ready for washing in stage
1, they are arranged ready for washing in a feed stage
of the method denoted at 2 in figure 1 using a feed module
8 illustrated in figure 2. The samples are then washed in
a washing stage 3 of the method which is carried out via
the use of a washing module 9 illustrated schematically
in figure 2. Two drying stages 4, 5 then follow which are
carried out via the use of respective drying modules 10,
11. Finally, the washed and dried samples are then re-
corded in a recording stage 6 of the method which is
carried out with the use of a recording module 12 of the
apparatus. As illustrated figure 1, the samples are proc-
essed through the above-m entioned stages of the meth-
od in sequence.
[0052] Figure 3 illustrates the preparation module 7 in
more detail. The module 7 comprises a work-surface 13

which is supported at a convenient height above the
ground by a plurality of legs 14 in the manner of a con-
ventional table. The legs 14 each have a castor 15 or
other wheel arrangement at their lower ends so that the
module as a whole is moveable.
[0053] The work-surface 13 supports a computer 16
(which may take the form of a conventional desktop, lap-
top or notebook computer) having a memory, a display
and an input keyboard. The computer 16 is operatively
connected to an RFID reader 17 which is mounted to a
housing 18. The housing has an internal recess (not
shown) which is sized and configured to receive a support
plate or the like which are used in the method to support
individual samples. One such plate is illustrated sche-
matically at 19 in figure 3. Each plate 19 carries a respec-
tive and individual RFID tag 20. The RFID reader mount-
ed on the housing 18 is positioned to scan or otherwise
identify the tags 20 of the plates as each plate is placed
in or moved through the housing 18.
[0054] The preparation module 7 also includes a tap
or shower head 21 which is supported above the work-
surface 13 and which is connected to a supply of clean,
and preferably warm water. A basin 22 is provided below
the tap or shower head 21 and is supported below the
work-surface 13.
[0055] The preparation module 7 also supports a con-
trol unit 23 having a control panel 24 and which serves
to control the various functions of the modules of the ap-
paratus. However, it is to be appreciated that the control
module 23 does not have to be provided as part of the
preparation module, and indeed could be mounted on
any of the other modules in the apparatus, or indeed even
rem otely from the modules such as conveniently on a
nearby wall.
[0056] The preparation stage 1 of the method involves
initially taking a rock sample obtained from a well and
entering data pertaining to the sample into the memory
of the computer 16 via the keyboard. Such data might
include, for example; details of the client or company
whose well the sample was obtained from, the name or
identifying code of the particular well, the depth from
which the sample was taken, and details regarding the
nature of the actual sample itself (for example: ditch cut-
tings, core, sidewall core, or field sample).
[0057] The sample itself is then crushed if necessary
and soaked in warm water from the tap or shower head
21 to soften any adhering drilling mud. Detergent may
be added to break down and remove any oil residue.
[0058] The sample is then poured into a sieve 25 and
the sieve is placed on or engaged with a respective RF
tagged support plate 19. The support plate and the sieve
are then positioned over the basin 22 to permit excess
water remaining on the sample to drain into the basin.
As will be appreciated, the support plates 19 are thus
each configured to permit the flow of water from top to
bottom and may, for example, be generally annular in
configuration and sized to receive a sieve 25 therein.
[0059] The sieve 25 and its associated support plate
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19 are then pushed passed though the housing 18 and
thus past the RFID reader 17 which identifies the tag 20
and passes that information to the computer. The com-
puter 16 then automatically associates the data pertain-
ing to the sample with the particular sieve 25 and sieve
plate 19. Alternatively, the housing 18 could be config-
ured to store a plurality of plates 19, for example in a
stack, with its RFID reader 17 pos itioned to scan or oth-
erwise identify the tag 17 of each plate 19 as it is removed
from the stack inside.
[0060] The sample, provided within its individual sieve
25 and supported on a tagged plate 19 is then passed
from the preparation module 7 to the feed module 8 ready
for the feed stage 2 of the method.
[0061] The feed module 8 is illustrated in more detail
in figure 4. The module 8 comprises a conveyor housing
26 which is supported above the ground by legs 27 on
castors 28 in a similar manner to the preparation module
7. The conveyor housing 26 houses a conveyor mecha-
nism comprising one or more conveyor belts or chains
29 arranged to run continuously around guide and/or
drive sprockets 30 mounted for rotation relative to the
housing 26. The conveyor mechanism further includes a
rotatable tensioning sprocket 31 which is mounted for
sliding movement in a vertical sense relative to the hous-
ing 26 as denoted by arrow 32. The tensioning sprocket
is biased upwardly and the lower run of the or each belt
or chain 29 engages and runs over the tensioning sprock-
et 32 in a manner known perse.
[0062] The conveyor housing 26 is substantially open
at its top, or at least comprises one or more apertures
such that the conveyor chains or belts are exposed from
above. Furthermore, the feed module 8 is configured
such that the upper run of the conveyor belts or chains
29 is at least approximately level with the work-surface
13 of the preceding preparation module. Also, as illus-
trated in figure 2, the feed module 8 is positioned gener-
ally adjacent the preparation module 7.
[0063] As indicated above, when each sample has
been prepared in accordance with the preparation stage
1 of the method it is passed to the feed module 8. More
particularly, a plurality of said samples are prepared in
succession, and each is passed to the feed module such
that the support plate 19 of each sample is placed on the
upper run of the conveyor chains or belts 29. Figure 4
illustrates five such samples, in their respective sieves
25 and supported on their respective plates 19 placed
on the conveyor. As illustrated, the sieves 25 and asso-
ciated plates 19 are each positioned in spaced relation
to one another, to form a queue of samples sitting on the
conveyor 29. The sieves and support plates are actually
spaced from one another by a predetermined approxi-
mate distance, as will be explained below.
[0064] Operation of the conveyor mechanism is con-
trolled automatically by the control unit 23 upon receipt
of a start signal from the control panel 24. The conveyor
mechanism is operated under the control of the control
unit 23 to advance the conveyor 29 in a step-wise man-

ner. More particularly, the conveyor is operated to move
an index distance (denoted x in figure 4) over the sprock-
ets 30 in the direction indicated in figure 4, and thus to
move the samples in their respective sieves 25 to the
right (as illustrated) by an equal amount. The conveyor
then stops and remains stationary for a predetermined
dwell period, after which the conveyor then moves again
by a further, equal index distance. In a preferred embod-
iment, the control unit 23 is configured to make each dwell
period approximately equal to one minute. However, it is
proposed to make the dwell period adjustable, for exam-
ple via the control unit 24, to enable an operator to set
any convenient dwell period.
[0065] As will thus be appreciated, the feed module 8
is operable to feed the samples, in their respective sieves
25 and with their associated support plates 19 towards
the washing module 9 in succession, and at predeter-
mined time intervals from one another.
[0066] The washing module 9 is illustrated in more de-
tail in figure 5. The module comprises a conveyor housing
26 of substantially identical form to the conveyor housing
of the preceding feed module 8. The conveyor housing
26 is again supported above the ground b y legs 27 on
castors 28, and houses a conveyor mechanism which is
also of substantially identical form to that of the feed mod-
ule 8.
[0067] Above the conveyor housing 26, there is sup-
ported an array of discrete washers 34. Each washer 34
preferably takes the form of a shower head supported
above the upper run of the conveyor and configured to
direct a washing flow of water 35, preferably downwardly,
towards a respective washing position 36 on the convey-
or 29. The washers 34 are arranged sequentially and a
re substantially equi-spaced from one another by a dis-
tance substantially equal to the aforementioned index
distance x.
[0068] The arrangement illustrated in figure 5 compris-
es five such washers. The first four of the washers 34a,
34b, 34c, 34d, as considered relative to the advance di-
rection of the conveyor (left to right in figure 5) are fluidly
connected by appropriate pipework 37 to a supply of re-
circulated water, as will be described in more detail be-
low. However the final washer 34e in the sequence, (i.e.
the last washer as considered relative to the advance
direction of the conveyor 29) is fluidly connected to a
supply of substantially fresh water. In this context, fresh
water is considered to represent water which is substan-
tially clean and free from contaminants and which has
not been used prev iously to wash any rock samples in
the method of the invention. In preferred embodiments,
the fresh water washer 34e is connected to a mains sup-
ply of fresh water, the flow of which is controlled by a flow
control arrangement 38 which may comprise, for exam-
ple, a flow sensor, a timer and a solenoid-operated valve
(not shown).
[0069] The washing module 9 further comprises a re-
movable effluent tank 39 which, in use, is positioned be-
low the conveyor housing 26 to catch water and effluent
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falling downwardly from the washing positions 36. The
effluent tank is mounted for movement on castors 40 and
is received between the legs 27 supporting the conveyor
housing 26. Approximately halfway along the length of
the tank 39, there is provided an internal weir 41, which
extends vertically upwardly from the base of the tank and
which terminates at a position generally below the ten-
sioning sprocket 31 of the conveyor mechanism when
the tank is installed in its in-use position illustrated in fig-
ure 5. The weir 41 thus effectively divides the tank into
two chambers; a first chamber 42 located to the left in
figure 5, and a second chamber 43 located to the right
in figure 5.
[0070] The first chamber 42 is open at the top, but the
second chamber 43 is closed by a cover 44 . A filter 46,
preferably formed of foam, extends across the top of the
second chamber 43 just below the level of the top of the
weir 41. The second chamber 43 also has a fluid outlet
47 at its end remote from the first chamber 42.
[0071] Operation of the washing module 9 is controlled
by the control unit 23. More particularly, the conveyor
mechanism of the washing module is operated to ad-
vance the conveyor 29 in a step-wise manner in synchro-
nism with the conveyor of the preceding feed module 8.
The conveyor of the washing module 9 is thus also moved
by index distances x between successive dwell periods.
Thus, in the preferred operating regime the conveyor 29
is advanced so as to move each discrete rock sample,
in turn, through each of the washing positions 36 under
the respective washers 34, and to position each sample
under a successive washer during each dwell period
(preferably one minute). As will thus be appreciated,
when the samples, in their respective sieves 25, are po-
sitioned beneath the washers, the flow of washing water
downwardly from the washers serves to wash the sam-
ples. The washers can be operated in synchronism with
the conveyor so as only to permit the flow of washing
water 35 when the conveyor is stationary with the sam-
ples located in washing positions beneath respective
washers 34. However this is not essential, and indeed
the system could instead be operated with substantially
continuous flow of water through the washers 34.
[0072] As each sample advances through the washing
module, it is washed, in turn, by the water flowing from
each washer 34. As will be appreciated, the most effluent
is thus produced from the first washer 34a in the se-
quence, and the samples each become gradually cleaner
as they move though the module.
[0073] The excess water and effluent washed from the
samples by the first and second washers 34a, 34b falls
vertically downwardly directly into the first chamber 42
of the effluent tank, to the left of the weir, where solid
constituents of the effluent builds up as a deposit 48. The
water and effluent produced from the samples as they
are washed by the subsequent washers 34c, 34d, 34e,
is blocked from falling into the second chamber by the
cover 44 and so is also directed into the first chamber
42. As will be appreciated, the weir 41 maintains a con-

stant water level 49 in the first chamber and permits the
flow of excess water over the weir, and into the second
chamber 43. This water flowing over the weir 41 passes
through the filter 46 and is thus filtered. The water flowing
into the second chamber then flows out through the fluid
outlet 47.
[0074] Because the effluent tank is mounted on casters
40 it can be conveniently rolled out from its in-use position
beneath the conveyor housing 26 for periodic emptying
of deposit 48 and cleaning of the filter 46.
[0075] After being washed by each washer 34, each
sample is then transferred by the conveyor 29 to the first
drying module 10 which, as illustrated in figure 2, is po-
sitioned immediately adjacent the washing module 9 as
the next module in the sequence.
[0076] The first drying module 10 is illustrated in more
detail in figure 5. The module comprises a conveyor hous-
ing 26 of substantially identical form to the conveyor
housing of the preceding washing module 9 and the feed
module 8. The conveyor housing 26 is again supported
above the ground by legs 27 on castors 28, and houses
a substantially identical conveyor mechanism.
[0077] Above the conveyor housing 26, there is sup-
ported an array of discrete dryers 49. Each washer 49
preferably takes the form of an infra-red lamp supported
above the upper run of the conveyor and configured to
radiate heat downwardly towards a respective drying po-
sition 50 on the conveyor 29. The dryers 49 are arranged
sequentially and are substantially equi-spaced from one
another by a distance substantially equal to the afore-
mentioned index distance x.
[0078] The first drying module additionally comprises
a mechanism for agitating rock samples, in their respec-
tive sieves 25, as they are advanced through the module
by the conveyor 29. The agitation mechanism can take
any convenient form and may comprise, for example,
one or more agitating bars 51 arranged immediately be-
low the upper run of the conveyor 29 and arranged to
engage the supporting plates 19 associated with the
samples as they move through the module. The or each
agitating bar is mounted for oscillating movement, for ex-
ample under the action of an offset cam mechanism (not
shown).
[0079] Additionally, the conveyor housing 26 of the first
drying module10 is provided with one or more extraction
ports 52 for fluid connection to an extractor fan to pull a
flow of drying air across or over the drying positions 50.
[0080] The first drying module 10 further comprises a
removable filtration tank 53 which, in use, is conveniently
positioned below the conveyor housing 26. The filtration
tank 53 is similar in form to the effluent tank 39 of the
preceding washing module 9 and so is again mounted
for movement on castors 40 and is received between the
legs 27 supporting the conv eyor housing 26. The filtration
tank 53 again includes an internal weir 54 which divides
the tank into two chambers; a first chamber 55 located
to the left in figure 6, and a second chamber 56 located
to the right in figure 6. However, in this arrangement, both
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chambers closed across the top by a cover 57, and each
chamber has a respective filter 58a,b extending below
the level of the top of the weir 54. In this module, the first
chamber 55 of the tank has a fluid inlet 59. The fluid inlet
59 is fluidly connected to the fluid outlet 47 of the pre-
ceding washing module, and is thus arranged to receive
a flow of water directed into the chamber 55 from the
chamber 43 of the washing module 9. The second cham-
ber 56 of the first drying module 10 has a fluid outlet 60
of su bstantially identical form to the fluid outlet 47 of the
preceding washing module 9.
[0081] Operation of the first drying module 10 is con-
trolled by the control unit 23. More particularly, the con-
veyor mechanism of the drying module is operated to
advance the conveyor 29 in a step-wise manner in syn-
chronism with the conveyors of the preceding washing
module 9 and the feed module 8. The conveyor of the
drying module 10 is thus also moved by index distances
x between successive dwell periods. Thus, in the pre-
ferred operating regime the conveyor 29 is advanced so
as to move each discrete rock sample, in turn, through
each of the drying positions 50 under the respective dry-
ers 49, and to position each sample under a successive
dryer during each dwell period (preferably one minute).
As will thus be appreciated, when the samples, in their
respective sieves 25, are positioned beneath the dryers
the heat radiated downwardly from the dryers serves to
dry the samples. Additionally, operation of the extractor
fan (not shown) connected to the extraction ports 52 pulls
a flow of drying air over the samples, and the agitation
bars 51 serve to oscillate the sieves 25 and thus shake
excess water from the samples therein. The dryers, ag-
itator bars 51 and the extractor fan can all be operated
in synchronism with the conveyor so as only to be ener-
gised when the conveyor is stationary with the samples
located in drying positions 50 beneath respective dryers
49. However this is not essential, and indeed the system
could instead be operated with substantially continuous
energisation of the dryers 49, the agitation mechanism
and the extractor fan.
[0082] As each sample advances through the drying
module 10 it is dried, in turn, by the heat produced by
each dryer 49.
[0083] The filtration tank 53 does not receive any water
dried from the rock samples above. Instead, the filtration
tank 53 simply serves to further filter, and hence cleanse,
the water which was captured by the effluent tank 39 of
the preceding module. As will be appreciated, the weir
54 maintains a constant water level in the first chamber
55, above the level of its filter 58a and permits the flow
of excess water over the weir, and into the second cham-
ber 56 through its filter 58b. The water thus flows through
the filtration tank 53 from the preceding effluent tank 39,
by passing upwardly through the first filter 58a, over the
weir, and then passing downwardly through the second
filter 58b. The water flowing into the second chamber
then flows out through the fluid outlet 60.
[0084] Because the filtration tank is mounted on cast-

ers it can be conveniently rolled out from its in-use posi-
tion beneath the conveyor housing 26 for periodic emp-
tying of any build up of silt and for cleaning of the filter 46.
[0085] After being dried by each dryer, each sample is
then transferred by the conveyor 29 to the second drying
module 11 which, as illustrated in figure 2, is positioned
immediately adjacent the first drying module 10 as the
next module in the sequence.
[0086] The second drying module 11 is illustrated in
more detail in figure 7, and as will be seen is substantially
identical to the first drying module 10. The same refer-
ence numerals are thus used in figure 7 to denote ident
ical or corresponding component parts of the second dry-
ing module 11. Operation of the second drying module
11 is also substantially identical to the manner in which
the first drying module 10 is operated.
[0087] More particularly, the conveyor mechanism of
the second drying module 11 is operated to advance the
conveyor 29 in a step-wise manner in synchronism with
the conveyors of the preceding first drying module 10,
the washing module 9 and the feed module 8. The con-
veyor of the second drying module 11 is thus also moved
by index distances x between successive dwell periods.
Thus, in the preferred operating regime the conveyor 29
is advanced so as to move each discrete rock sample,
in turn, through each of the drying positions 50 under the
respective dryers 49, and to pos ition each sample under
a success ive dryer during each dwell period (preferably
one minute) in exactly the same manner as in the case
of the preceding first drying module 10. As will thus be
appreciated, when the samples, in their respective sieves
25, are positioned beneath the dryers the heat radiated
downwardly from the dryers serves to dry the samples.
Additionally, operation of the extractor fan (not shown)
connected to the extraction ports 52 pulls a flow of drying
air over the samples, and the agitation bars 51 serve to
oscillate the sieves 25 and thus shake excess water from
the samples therein. The dryers, agitator bars 51 and the
extractor fan can all be operated in synchronism with the
conveyor so as only to be energised when the conveyor
is stationary with the samples located in drying positions
50 beneath respective dryers 49. However this is not es-
sential, and indeed the system could instead be operated
with substantially continuous energisation of the dryers
49, the agitation mechanism and the extractor fan.
[0088] As each sample advances through the second
dry ing module 11 it is dried, in turn, by the heat produced
by each dryer 49. After passing through both drying mod-
ules in this manner, each sample will thus have been
dried by a total of 10 discrete dryers 49 in succession.
[0089] It is significant to note that the fluid inlet 59 of
the filtration tank 53 of the second drying module 11 is
fluidly connected to the fluid outlet 60 of the filtration tank
of the first drying module 10. Furthermore, in the case of
the second drying module 11, the second chamber 56 of
the filtration tank 53 does not have a fluid outlet in the
same way that the filtration tank of the preceding first
drying module 10 does. Instead, the second drying mod-
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ule 11 comprises a pump 61 which is arranged and op-
erable to pump water out of the second chamber 56. Pref-
erably, as illustrated in figure 11, the pump 61 takes the
form of an immersion pump provided at the bottom of the
second chamber 56.
[0090] As illustrated most clearly in figure 2, the pump
61 is fluidly connected via the pipework 37 to the first four
washers 34a, 34b, 34c, 34d of the washing module 9.
The pump 61 is thus operable to pump water from the
second chamber 56 of the filtration tank 53 in the second
drying module, in a recirculating manner back to the
washers 34a-d of the washer module 9 and thus drives
the flow of recirculated water to those washers. As al-
ready explained above, the fifth washer 34e of the wash-
ing module 9 is supplied with a flow of substantially fresh
water, for example from a mains supply. As will thus be
appreciated, the supply of fresh water to the fifth washer
34e in the sequence represents the sole input of fresh
water into the system. The other four washers 34a-d are
all supplied with water which has already been used to
wash rock samples and which has been filtered and re-
cycled via the effluent tank 39 and the two filtration tanks
53.
[0091] After being dried by each dryer 49 of the second
drying module 11, each sample is then transferred by the
conveyor 29 to the recording module 12 which, as illus-
trated in figure 2, is positioned immediately adjacent the
second drying module 11 as the next module in the se-
quence.
[0092] Figure 8 illustrates the recording module 12 in
more detail. The module 12 comprises a work-surface
62 which is supported at a convenient height above the
ground by a plurality of legs 63 in the manner of a con-
ventional table. The legs 63 each have a castor 64 or
other wheel arrangement at their lower ends so that the
module as a whole is moveable in the same manner as
each of the preceding modules. The legs 63 support the
work surface 62 above the ground at a height subs tan-
tially level with the conveyor of the preceding drying mod-
ule 11. The conveyor thus serves to pass each sample,
in its respective sieve and on its respective support plate,
on to the work-surface 62 of the recording module 12.
[0093] The work-surface 62 supports a housi ng 65
which is positioned immediately adjacent the preceding
drying module 11 (to the left as viewed in figure 8). The
housing has an internal recess (not shown) of similar
configuration to the recess provided in the housing 17 of
the preparation module 7. The recess is thus sized and
configured to receive the support plates 19 of each sam-
ple as they are passed to the recording module automat-
ically from the second drying module 11. The housing 65
has a second RFID reader 66 located at its end remote
from the preceding drying module 11.
[0094] The recording module 12 further comprises a
camera 67 which is mounted in a position spaced above
the housing 65 by a camera support 68. The camera 67
is oriented in a manner effective to capture images of
samples passing below the camera. The camera can

take any convenient form. For example, in one embodi-
ment the camera 67 may take the form of a digital single-
lens-reflex camera having a close-up (macro) lens 69
fitted with a ring-flash 70. The camera 67 is mounted
such that its lens 69 points generally downwardly, and
preferably vertically downwardly towards the work-sur-
face 62. Alternatively, the camera could take the form of
a 3D camera, and may thus be stereoscopic. The camera
is operatively connected to a second computer 71 (which
may take the form of a conventional desktop, laptop or
notebook computer) having a memory, a display and an
input keyboard. The second RFID reader 66 is also op-
eratively connected to the computer 71. The computer
71 on the recording module 12 is operatively connected,
for example by a suitable network, to the computer 16 of
the preparation module 7.
[0095] The recording module 12 also includes a tap or
shower head 72 which is supported above the work-sur-
face 62 and which is connected to a supply of clean, and
preferably warm water. A basin 73 is provided below the
tap or shower head 72 and is supported below the work-
surface 62.
[0096] The recording stage 6 of the method is per-
formed as follows using the recording module 12.
Washed and dried samples are automatically advanced,
via the conveyor 29 of the preceding drying module 11,
into the recessed housing 25, ready for inspection by an
operator or technician. It is possible that during the pre-
ceding washing and drying stages some samples may
have become scattered around their respective sieves
and so the operator or technician is afforded an oppor-
tunity manually to arrange the constituent grains into the
centre of the sieve ready for photography.
[0097] The sieve 25 containing the sample can then
be slid, along with its underlying support plate 19, be-
neath the camera 67. In this position, the RF tag 20 on
the support plate 19 becomes aligned with the second
RFID reader 66 which identifies the tag and passes that
information to the computer 67. The computer then calls
up the data pertaining to the sample recorded in the prep-
aration module computer 16 associated with the scanned
RF tag 20.
[0098] After identification of the sample under the cam-
era 67 by the RFID reader 66 and the logging of that
information in the memory of the computer 71, a prede-
termined period of time elapses (for example 5 seconds)
to permit any last minute rearrangement of the sample
in the sieve by the operator or technician, and then the
camera 67, being controlled automatically by the com-
puter 71, captures an image of the sample in the sieve
25. The image is then automatically associated in the
memory of the computer 71 with the data pertaining to
the sample for storage and later viewing and analysis of
the sample.
[0099] A weighing device (not shown), for example in
the form of digital scales, may be provided on the record-
ing module for weighing each sample, and is preferably
connected to the computer 71. The weight of each sam-
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ple is thus automatically recorded and logged by the com-
puter and associated with the respective sample. A print-
er (not shown) may also be connected to the computer
71 for control by the computer so as to print a label dis-
playing the relevant sample data. The sample can then
be poured from the sieve 25 into a sample storage bag
or the like, and the label affixed to the bag to identify its
contents. The empty sieve (and indeed the supporting
plate 19 if necessary) can then be rinsed clean of any
remaining sample using the shower head 72 and basin,
before being returned to the preparation module for reuse
with another rock sample.
[0100] It is proposed that the operation and control of
the entire method and apparatus of the present invention
will be handled by bespoke software. The software will
be configured to control each of the aforementioned mod-
ules, and also to automatically photograph, weigh, and
label each sample which is processed by the system.
[0101] The above-described method and apparatus of
the present invention provide a very efficient and effective
way to wash, dry and log a large number of rock samples
in a quick, reliable and cost-effective manner. Also, be-
cause the apparatus of the preferred embodiment uses
multiple washers 34a-d which are supplied with recycled
water previously used for washing samples, the system
has a very low water-consumption. This makes the sys-
tem of the present invention highly advantageous from
an environmental point of view.
[0102] The enhanced speed and efficiency of the sam-
ple cleaning process, in turn, improves the speed and
efficiency of the decision-making process for the oil &
gas companies, during very costly field operations.
[0103] As well as improvements in the speed, efficien-
cy and environmental considerations of the sample
washing process, the method of the present invention
also allows for improvements in sample labelling and in-
itial sample data capture on-line, such as sample weigh-
ing, sample photography and preliminary geotechnical
analysis, e.g. XRF analysis.
[0104] Whilst the invention has been described above
in detail, with specific reference to particular embodi-
ments of the method and apparatus of the invention, it is
to be appreciated that various modifications can be made
either to the method or to the apparatus without departing
from the scope of the invention. For example, whilst the
embodiments described in detail above involve the pro-
vision and use of support plates 19 to support and carry
the individual sieves 25, it is envisaged that in variants
of the invention the support plates may not be necessary.
For example, it is proposed that the conveyors 29 could
each be configured so as to have a plurality of predefined
recesses or other formations to receive respective
sieves. In such an arrangement either the sieves them-
selves, or even the conveyor, could carry the RF tags 20
used to identify each sample as it progresses through
the apparatus. In the event that the RF tags are mounted
to the conveyor, it is envisaged that each tag would be
mounted adjacent a respective sieve-receiving recess or

the like.
[0105] Furthermore, whilst the invention has been de-
scribed above with reference to an arrangement com-
prising two successive drying modules 10, 11, it is pro-
posed variants could use on a single drying module. In-
deed, it may be convenient for some applications to in-
tegrate the aforementioned modules into a single unit.
For example, it is proposed that the entire system of the
invention could be made so as to be sufficiently compact
to fit inside a standard shipping container for convenient
transportation. In this manner it is proposed to make the
system mobile so that it can be conveniently moved from
one site to another, and even for use on offshore drilling
rigs.
[0106] In variants of the invention it is possible to re-
place the plurality of discrete and spaced apart dryers
with a single, substantially continuous dryer. For exam-
ple, an elongate oven or drying lamp could be provided
through or under which the washed samples are con-
veyed during the drying stage of the method.
[0107] Whilst the invention has been described with
reference to an arrangement in which the tanks 39, 53
are each mounted on wheels or casters so as to be re-
movable from their respective modules, it is envisaged
that they could instead be formed as integral parts of
each module.
[0108] When used in this specification and claims, the
terms "comprises" and "comprising" and variations there-
of mean that the specified features, steps or integers are
included. The terms are not to be interpreted to exclude
the presence of other features, steps or integers.
[0109] The features disclosed in the foregoing descrip-
tion, or in the following claims, or in the accompanying
drawings, expressed in their specific forms or in terms of
a means for performing the disclosed function, or a meth-
od or process for obtaining the disclosed results, as ap-
propriate, may, separately, or in any combination of such
features, be utilised for realising the invention in diverse
forms thereof.
[0110] While the invention has been described in con-
junction with the exemplary embodiments described
above, many equivalent modifications and variations will
be apparent to those skilled in the art when given this
disclosure. Accordingly, the exemplary embodiments of
the invention set forth above are considered to be illus-
trative and not limiting. Various changes to the described
embodiments may be made without departing from the
scope of the invention as defined by the appended
claims.

Claims

1. A method of washing rock samples for subsequent
analysis and derivation of geological information
from the rock samples, the method comprising the
steps of:
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providing a plurality of discrete rock samples for
subsequent analysis and derivation of geologi-
cal information from the rock samples; and pro-
viding a plurality of sequentially arranged and
discrete washers (34), each successive washer
being spaced an index distance (x) along an ad-
vance direction of a conveyer (29) and from a
previous washer, wherein each washer (34) is
spaced vertically from a respective washing po-
sition (36), wherein the washing position is on
the conveyer (29) and each washer (34) is con-
figured to direct a washing flow of water (35)
towards said washing position (36); and
automatically conveying said samples, in suc-
cession, relative to said washers (34) in the ad-
vance direction in a step-wise manner, so that
each sample moves through said washing po-
sitions (34) for sequential washing by each said
washer (34), wherein each said sample remains
stationary in each said washing position (36) for
a predetermined washing period during which
the sample is washed by a respective said wash-
ing flow of water;
the method being characterised in that:
each said sample is moved said index distance
(x) along an advance direction of the conveyer
(29) between successive said washing periods.

2. A method according to claim 1, comprising the sup-
ply of substantially fresh water (38) to at least one
of said washers (34e).

3. A method according to claim 1 or claim 2, comprising
the step of collecting water used to wash said sam-
ples in each said washing position (36) and recircu-
lating the water for supply to at least one of said
washers (34a, 34b, 34c, 34d).

4. A method according to claim 3 as dependent upon
claim 2, wherein said step of automatically conveying
the samples relative to said washers (34) comprises
moving each said sample through the washing po-
sition (36) associated with the or each washer (34a,
34b, 34c, 34d) supplied with recirculated water be-
fore the washing position (36) associated with the or
each washer supplied with fresh water (34e).

5. A method according to claim 3 or claim 4 wherein a
plurality of said washers (34a, 34b, 34c, 34d) are
supplied with recirculated water, and a single washer
(34e) is supplied with substantially fresh water.

6. A method according to any one of claims 3 to 5, fur-
ther comprising the step of filtering said recirculated
water prior to its supply to the or each said washer
(34a, 34b, 34c, 34d).

7. A method according to any one of claims 3 to 6, fur-

ther comprising the step of passing said recirculated
water over a weir (41) prior to its supply to the or
each said washer (34a, 34b, 34c, 34d).

8. A method according to any preceding claim, further
comprising the step of RF tagging (20) each sample.

9. A method according to any preceding claim, further
comprising the step of placing each said sample in
a respective receptacle (25) prior to said conveying
step.

10. A method according to claim 9, wherein each said
receptacle (25) takes the form of a sieve.

11. A method according to any preceding claim, further
comprising the step of drying each said sample after
it has been conveyed through all of said washing
positions (36) and washed by the washers (34).

12. A method according to claim 11, including providing
a plurality of sequentially arranged discrete dryers
(49) and automatically conveying said samples rel-
ative to said dryers (49) so that each sample moves
in succession through or past said dryers (49) for
sequential drying by each dryer.

13. A method according to claim 12, wherein each said
dryer (49) comprises a heater arranged to direct heat
towards a respective drying position (50), and each
sample is automatically conveyed in succession
through said drying positions (50).

14. A method according to claim 13, wherein each said
heater (49) comprises an infra red lamp.

15. A method according to claim 13 or claim 14, wherein
each said sample remains in each said drying posi-
tion (50) for a predetermined drying period.

16. A method according to claim 15, wherein each said
predetermined drying period is equal in length to
each said washing period.

17. A method according to any one of claims 11 to 16,
further comprising the step of automatically agitating
each sample as it is dried.

18. A method according to any one of claims 11 to 17,
further comprising the step of photographing each
sample after said drying step.

19. A method according to any one of claims 11 to 18,
further comprising the step of weighing each sample
after said drying step.

20. A method according to any one of claims 11 to 19,
further comprising the step of labelling each sample

17 18 



EP 2 686 663 B1

11

5

10

15

20

25

30

35

40

45

50

55

after said drying step.

21. An apparatus for washing rock samples for subse-
quent analysis and derivation of geological informa-
tion from the rock samples, the apparatus comprising
a conveyer (29) for conveying the discrete rock sam-
ples in an advance direction, a plurality of discrete
washers (34) which are sequentially arranged and
each successive washer is spaced an index distance
(x) along the advance direction from a previous
washer, wherein each washer (34) is spaced verti-
cally from a respective washing position (36), where-
in the washing position is on the conveyor (29) and
each washer (34) is configured to direct a washing
flow of water (35) towards said washing position (36);
a control unit (23) for controlling the advance of the
conveyor, wherein the control unit is configured to
operate the conveyor (29) automatically such that it
conveys a plurality of discrete rock samples, in suc-
cession, relative to said washers (34) in a step-wise
manner and such that each sample moves through
said washing positions (36) for sequential washing
by each said washer (36) and such that each sample
remains stationary in each said washing position (36)
for a predetermined washing period during which the
sample is washed by a respective said washing flow
of water;
wherein the apparatus is characterised in that
each said sample is moved said index distance (x)
along the advance direction of the conveyor (2) be-
tween successive said washing periods.

22. An apparatus according to claim 21, wherein said
plurality of washers (34) comprise at least one wash-
er (34e) that is connected to a supply of substantially
fresh water so as to produce a washing flow (35) of
substantially fresh water.

23. An apparatus according to claim 21 or claim 22
wherein said plurality of washers (34) comprise at
least one washer (34a, 34b, 34c, 34d) that is con-
nected to a recirculated flow of water.

24. An apparatus according to claim 23 as dependent
upon claim 22, wherein the or each said washer (34e)
that is supplied with substantially fresh water is ar-
ranged sequentially after the or each washer (34a,
34b, 34c, 34d) that is supplied with recirculated wa-
ter.

25. An apparatus according to claim 23 or claim 24, com-
prising a plurality of washers (34a, 34b, 34c, 34d)
connected to said recirculated flow of water and a
single washer (34e) connected to said supply sub-
stantially fresh water.

26. An apparatus according to any one of claims 23 to
25 further comprising at least one filter (46) through

which said recirculated flow of water passes.

27. An apparatus according to any one of claims 23 to
26 comprising a weir (41) over which said recirculat-
ed flow of water passes.

28. An apparatus according to any one of claims 23 to
27 further comprising a pump operable to pump said
recirculating flow of water to said washers (34a, 34b,
34c, 34d).

29. An apparatus according to any one of claims 21 to
28, further comprising a plurality of sequentially ar-
ranged discrete dryers (49) and a conveyor (29) op-
erable to automatically convey said samples relative
to said dryers (49) such that each sample moves in
succession through or past said dryers for sequential
drying by each dryer (49).

30. An apparatus according to claim 29, wherein each
said dryer (49) comprises a heater arranged to direct
heat towards a respective drying position (50), and
said conveyor (29) is configured to move each sam-
ple in succession through said drying positions (50).

31. An apparatus according to claim 30, wherein each
said heater (49) comprises an infra red lamp.

32. An apparatus according to any one of claims 29 to
31, further comprising agitating means (51) operable
to automatically agitate each sample as it is moved
through said drying positions (50).

33. An apparatus according to claim 32, further compris-
ing a plurality of receptacles (25), each receptacle
(25) being configured for the receipt of a respective
sample, and wherein said agitating means (51) com-
prises a mechanism operable to engage and oscil-
late said receptacles (25).

Patentansprüche

1. Verfahren zum Waschen von Gesteinsproben zur
nachfolgenden Analyse und Ableitung von geologi-
schen Informationen aus Gesteinsproben, wobei
das Verfahren die folgenden Schritte umfasst:

Bereitstellen einer Vielzahl von separaten Ge-
steinsproben zur nachfolgenden Analyse und
Ableitung von geologischen Informationen aus
den Gesteinsproben; und Bereitstellen einer
Vielzahl von aufeinanderfolgend angeordneten,
separaten Wascheinrichtungen (34), wobei jede
nachfolgende Wascheinrichtung in einem Inde-
xabstand (x) entlang einer Vorschubrichtung ei-
ner Fördervorrichtung (29) und von einer vorhe-
rigen Wascheinrichtung beabstandet ist, wobei
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jede Wascheinrichtung (34) von einer jeweiligen
Waschposition (36) vertikal beabstandet ange-
ordnet ist; wobei die Waschposition auf der För-
dervorrichtung (29) angeordnet und jede
Wascheinrichtung (34) konfiguriert ist, einen
Strom von Waschwasser (35) in Richtung der
Waschposition (36) zu leiten; und
automatisches Transportieren der Proben in
Aufeinanderfolge relativ zu den Wascheinrich-
tungen (34) in die Vorschubrichtung in schrittar-
tiger Art und Weise, sodass sich jede Probe
durch die Waschpositionen (34) für ein aufein-
anderfolgendes Waschen durch jede Wasch-
einrichtung (34) hindurchbewegt, wobei jede
Probe in jeder Waschposition (36) eine vorbe-
stimmte Waschzeitdauer lang ortsfest bleibt, in
der die Probe durch einen jeweiligen Strom von
Waschwasser gewaschen wird;
wobei das Verfahren dadurch gekennzeichnet
ist, dass:
jede solche Probe um den Indexabstand (x) ent-
lang einer Vorschubrichtung der Fördervorrich-
tung (29) zwischen aufeinanderfolgenden
Waschzeitdauern bewegt wird.

2. Verfahren nach Anspruch 1, umfassend die Zufuhr
von im Wesentlichen frischem Wasser (38) zu min-
destens einer von den Wascheinrichtungen (34e).

3. Verfahren nach Anspruch 1 oder Anspruch 2, um-
fassend den Schritt des Sammelns von Wasser, das
zum Waschen der Proben in jeder Waschposition
(36) verwendet wird, und des Rezirkulierens des
Wassers für die Zufuhr zu mindestens einer von den
Wascheinrichtungen (34a, 34b, 34c, 34d).

4. Verfahren nach Anspruch 3 in Abhängigkeit von An-
spruch 2, wobei der Schritt des automatischen
Transportierens der Proben relativ zu den Wasch-
einrichtungen (34) ein Bewegen von jeder Probe
durch die Waschposition (36) hindurch, die der oder
die jeder Wascheinrichtung (34a, 34b, 34c, 34d), der
rezirkuliertes Wasser zugeführt wird, zugeordnet ist,
vor der Waschposition (36), die der oder die jeder
Wascheinrichtung zugeordnet ist, der frisches Was-
ser (34e) zugeführt wird, umfasst.

5. Verfahren nach Anspruch 3 oder Anspruch 4, wobei
einer Vielzahl von den Wascheinrichtungen (34a,
34b, 34c, 34d) rezirkuliertes Wasser zugeführt wird,
und einer einzigen Wascheinrichtung (34e) im We-
sentlichen frisches Wasser zugeführt wird.

6. Verfahren nach einem der Ansprüche 3 bis 5, ferner
umfassend den Schritt des Filterns des rezirkulierten
Wassers vor dessen Zuführen zu der oder zu jeder
Wascheinrichtung (34a, 34b, 34c, 34d).

7. Verfahren nach einem der Ansprüche 3 bis 6, ferner
umfassend den Schritt des Leitens des rezirkulierten
Wassers über ein Wehr (41) vor dessen Zufuhr zu
der oder zu jeder Wascheinrichtung (34a, 34b, 34c,
34d).

8. Verfahren nach einem vorangegangenen Anspruch,
ferner umfassend den Schritt des HF-Kennzeich-
nens (20) von jeder Probe.

9. Verfahren nach einem vorangegangenen Anspruch,
ferner umfassend den Schritt des Platzierens von
jeder Probe in einen jeweiligen Behälter (25) vor dem
Transportschritt.

10. Verfahren nach Anspruch 9, wobei jeder Behälter
(25) die Form eines Siebs aufweist.

11. Verfahren nach einem vorangegangenen Anspruch,
ferner umfassend den Schritt des Trocknens von je-
der Probe, nachdem diese durch alle Waschpositi-
onen (36) hindurch transportiert und von den Wasch-
einrichtungen (34) gewaschen worden ist.

12. Verfahren nach Anspruch 11, umfassend das Be-
reitstellen einer Vielzahl von aufeinanderfolgend an-
geordneten, separaten Trocknern (49) und das au-
tomatische Transportieren der Proben relativ zu den
Trocknern (49), sodass sich jede Probe in Aufeinan-
derfolge durch die Trockner (49) hindurch oder an
diesen vorbei bewegt, um von jedem Trockner auf-
einanderfolgend getrocknet zu werden.

13. Verfahren nach Anspruch 12, wobei jeder Trockner
(49) ein Heizelement umfasst, das ausgelegt ist,
Wärme in Richtung einer jeweiligen Trocknungspo-
sition (50) zu leiten, und jede Probe automatisch in
Aufeinanderfolge durch die Trocknungspositionen
(50) hindurch transportiert wird.

14. Verfahren nach Anspruch 13, wobei jedes Heizele-
ment (49) eine Infrarotlampe umfasst.

15. Verfahren nach Anspruch 13 oder Anspruch 14, wo-
bei jede Probe eine vorbestimmte Trocknungszeit-
dauer lang in jeder von den Trocknungspositionen
(50) bleibt.

16. Verfahren nach Anspruch 15, wobei jede vorbe-
stimmte Trocknungsdauer die gleiche Länge wie je-
de Waschdauer aufweist.

17. Verfahren nach einem der Ansprüche 11 bis 16, fer-
ner umfassend den Schritt des automatischen Hin-
und Her-Bewegens jeder Probe, wenn diese ge-
trocknet ist.

18. Verfahren nach einem der Ansprüche 11 bis 17, fer-
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ner umfassend den Schritt des Fotografierens jeder
Probe nach dem Trocknungsschritt.

19. Verfahren nach einem der Ansprüche 11 bis 18, fer-
ner umfassend den Schritt des Abwiegens jeder Pro-
be nach dem Trocknungsschritt.

20. Verfahren nach einem der Ansprüche 11 bis 19, fer-
ner umfassend den Schritt des Markierens jeder Pro-
be nach dem Trocknungsschritt.

21. Vorrichtung zum Waschen von Gesteinsproben zur
nachfolgenden Analyse und Ableitung von geologi-
schen Informationen aus den Gesteinsproben, wo-
bei die Vorrichtung Folgendes umfasst: eine Förder-
vorrichtung (29) zum Transport der separaten Ge-
steinsproben in eine Vorschubrichtung, eine Vielzahl
von separaten Wascheinrichtungen (34), die aufei-
nanderfolgend angeordnet sind und wobei jede
nachfolgende Wascheinrichtung in einem Indexab-
stand (x) entlang der Vorschubrichtung von einer
vorherigen Wascheinrichtung beabstandet ist, wo-
bei jede Wascheinrichtung (34) von einer jeweiligen
Waschposition (36) vertikal beabstandet angeord-
net ist, wobei die Waschposition auf der Fördervor-
richtung (29) angeordnet und jede Wascheinrich-
tung (34) konfiguriert ist, einen Strom von Wasch-
wasser (35) in Richtung der Waschposition (36) zu
leiten; eine Steuerungseinheit (23) um das Vorschie-
ben der Fördervorrichtung zu steuern, wobei die
Steuerungseinheit konfiguriert ist, die Fördervorrich-
tung (29) automatisch zu betätigen, derart, dass die-
se relativ zu den Wascheinrichtungen (34) in einer
schrittweisen Art und Weise in Aufeinanderfolge ei-
ne Vielzahl von separaten Gesteinsproben transpor-
tiert, und derart, dass sich jede Probe für ein aufei-
nanderfolgendes Waschen durch jede Waschein-
richtung (36) durch die Waschpositionen (36) hin-
durchbewegt, und derart, dass jede Probe in jeder
Waschposition (36) eine vorbestimmte Waschzeit-
dauer lang ortsfest bleibt, in der die Probe von dem
jeweiligen Strom von Waschwasser gewaschen
wird;
wobei die Vorrichtung dadurch gekennzeichnet
ist, dass
jede solche Probe um den Indexabstand (x) entlang
der Vorschubrichtung der Fördervorrichtung (29)
zwischen aufeinanderfolgenden der Waschzeitdau-
ern bewegt wird.

22. Vorrichtung nach Anspruch 21, wobei die Vielzahl
von Wascheinrichtungen (34) mindestens eine
Wascheinrichtung (34e) umfasst, die mit einer Zu-
fuhr von im Wesentlichen frischem Wasser verbun-
den ist, um so einen Waschstrom (35) von im We-
sentlichen frischem Wasser zu erzeugen.

23. Vorrichtung nach Anspruch 21 oder Anspruch 22,

wobei die Vielzahl von Wascheinrichtungen (34)
mindestens eine Wascheinrichtung (34a, 34b, 34c,
34d) umfasst, die mit einem Strom von rezirkuliertem
Wasser verbunden ist.

24. Vorrichtung nach Anspruch 23 in Abhängigkeit von
Anspruch 22, wobei die oder jede Wascheinrichtung
(34e), der im Wesentlichen frisches Wasser zuge-
führt wird, aufeinanderfolgend nach der oder jeder
Wascheinrichtung (34a, 34b, 34c, 34d), der rezirku-
liertes Wasser zugeführt wird, angeordnet ist.

25. Vorrichtung nach Anspruch 23 oder Anspruch 24,
umfassend eine Vielzahl von Wascheinrichtungen
(34a, 34b, 34c, 34d), die mit dem Strom von rezir-
kuliertem Wasser verbunden sind, und eine einzige
Wascheinrichtung (34e), die mit der Zufuhr von im
Wesentlichen frischem Wasser verbunden ist.

26. Vorrichtung nach einem der Ansprüche 23 bis 25,
umfassend mindestens ein Filter (46), durch das der
Strom von rezirkuliertem Wasser hindurchtritt.

27. Vorrichtung nach einem der Ansprüche 23 bis 26,
umfassend ein Wehr (41), über das der Strom von
rezirkuliertem Wasser fließt.

28. Vorrichtung nach einem der Ansprüche 23 bis 27,
ferner umfassend eine Pumpe, die ausgelegt ist, den
Strom von rezirkuliertem Wasser zu den Waschein-
richtungen (34a, 34b, 34c, 34d) zu pumpen.

29. Vorrichtung nach einem der Ansprüche 21 bis 28,
ferner umfassend eine Vielzahl von aufeinanderfol-
gend angeordneten, separaten Trocknern (49), und
eine Fördervorrichtung (29), die ausgelegt ist, die
Proben relativ zu den Trocknern (49) automatisch
zu transportieren, derart, dass sich jede Probe für
ein aufeinanderfolgendes Trocknen durch jeden
Trockner (49) in Aufeinanderfolge durch die Trock-
ner hindurch oder an diesen vorbei bewegt.

30. Vorrichtung nach Anspruch 29, wobei jeder Trockner
(49) ein Heizelement umfasst, das ausgelegt ist,
Wärme in Richtung einer jeweiligen Trocknungspo-
sition (50) zu leiten, und die Fördervorrichtung (29)
konfiguriert ist, jede Probe in Aufeinanderfolge durch
die Trocknungspositionen (50) hindurchzubewegen.

31. Vorrichtung nach Anspruch 30, wobei jedes Heize-
lement (49) eine Infrarotlampe umfasst.

32. Vorrichtung nach einem der Ansprüche 29 bis 31,
ferner umfassend ein Hin- und Her-Bewegungsmit-
tel (51), das ausgelegt ist, jede Probe automatisch
hin- und herzubewegen, wenn diese durch die
Trocknungspositionen (50) hindurchbewegt wird.
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33. Vorrichtung nach Anspruch 32, ferner umfassend ei-
ne Vielzahl von Behältern (25), wobei jeder Behälter
(25) zur Aufnahme einer jeweiligen Probe konfigu-
riert ist, und wobei das Hin- und Her-Bewegungsmit-
tel (51) einen Mechanismus umfasst, der ausgelegt
ist, mit den Behältern (25) in Eingriff zu gelangen
und sie in Schwingung zu versetzen.

Revendications

1. Procédé de lavage d’échantillons de roche pour ana-
lyse consécutive et dérivation d’informations géolo-
giques à partir des échantillons de roche, le procédé
comprenant les étapes de : fourniture d’une pluralité
d’échantillons de roche discrets pour analyse con-
sécutive et dérivation d’informations géologiques à
partir des échantillons de roche ; et fourniture d’une
pluralité de dispositifs de lavage (34) discrets sé-
quentiellement agencés, chaque dispositif de lavage
étant espacé d’une distance d’indice (x) le long d’une
direction d’avancement d’un transporteur (29) et
d’un dispositif de lavage précédent, dans lequel cha-
que dispositif de lavage (34) est espacé verticale-
ment d’une position de lavage (36) respective, dans
lequel la position de lavage est sur le transporteur
(29) et chaque dispositif de lavage (34) est configuré
pour diriger un flux d’eau de lavage (35) vers ladite
position de lavage (36) ; transport automatique des-
dits échantillons, en succession, par rapport auxdits
dispositifs de lavage (34) dans la direction d’avan-
cement dans un mode par étapes, de sorte que cha-
que échantillon se déplace à travers lesdites posi-
tions de lavage (34) pour lavage séquentiel par cha-
cun desdits dispositifs de lavage (34), dans lequel
chacun desdits échantillons reste stationnaire dans
chacune desdites positions de lavage (36) pendant
une période de lavage prédéterminée pendant la-
quelle l’échantillon est lavée par l’un respectif dudit
flux d’eau de lavage ;
le procédé étant caractérisé en ce que :
chacun desdits échantillons est déplacé de ladite
distance d’indice (x) le long d’une direction d’avan-
cement du transporteur (29) entre lesdites périodes
de lavage successives.

2. Procédé selon la revendication 1, comprenant la dis-
tribution d’eau sensiblement douce (38) vers au
moins un desdits dispositifs de lavage (34e).

3. Procédé selon la revendication 1 ou la revendication
2, comprenant l’étape de collecte d’eau utilisée pour
laver lesdits échantillons dans chacune desdites po-
sitions de lavage (36) et de recirculation de l’eau
pour alimentation vers au moins un desdits disposi-
tifs de lavage (34a, 34b, 34c, 34d).

4. Procédé selon la revendication 3 telle que dépen-

dante de la revendication 2, dans lequel ladite étape
de transport automatique des échantillons par rap-
port auxdits dispositifs de lavage (34) comprend le
déplacement de chacun desdits échantillons à tra-
vers la position de lavage (36) associée au ou à cha-
que dispositif de lavage (34a, 34b, 34c, 34d) alimen-
té avec de l’eau recirculée avant la position de lavage
(36) associée au ou à chaque dispositif de lavage
alimenté en eau douce (34e).

5. Procédé selon la revendication 3 ou la revendication
4, dans lequel une pluralité desdits dispositifs de la-
vage (34a, 34b, 34c, 34d) sont alimentés en eau
recirculée, et un dispositif de lavage unique (34e)
est alimenté en eau sensiblement douce.

6. Procédé selon l’une quelconque des revendications
3 à 5, comprenant en outre l’étape de filtration de
ladite eau recirculée avant sa distribution vers ledit
ou chacun desdits dispositif de lavage (34a, 34b,
34c, 34d).

7. Procédé selon l’une quelconque des revendications
3 à 6, comprenant en outre l’étape de passage de
ladite eau recirculée sur un barrage (41) avant sa
distribution vers ledit ou chacun desdits dispositifs
de lavage (34a, 34b, 34c, 34d).

8. Procédé selon l’une quelconque des revendications
précédentes, comprenant en outre l’étape d’étique-
tage RF (20) de chaque échantillon.

9. Procédé selon l’une quelconque des revendications
précédentes, comprenant en outre l’étape de place-
ment de chacun desdits échantillons dans un récep-
tacle (25) respectif avant ladite étape de transport.

10. Procédé selon la revendication 9, dans lequel cha-
cun desdits réceptacles (25) prend la forme d’un ta-
mis.

11. Procédé selon l’une quelconque des revendications
précédentes, comprenant en outre l’étape de sécha-
ge de chacun desdits échantillons après avoir été
transporté à travers la totalité desdites positions de
lavage (36) et lavé par les dispositifs de lavage (34).

12. Procédé selon la revendication 11, comprenant la
fourniture d’une pluralité de séchoirs (49) discrets
agencés séquentiellement et le transport automati-
que desdits échantillons par rapport auxdits séchoirs
(49) de sorte que chaque échantillon se déplace en
succession à travers ou devant lesdits séchoirs (49)
pour séchage séquentiel par chaque séchoir.

13. Procédé selon la revendication 12, dans lequel cha-
cun desdits séchoirs (49) comprend un dispositif de
chauffage agencé pour diriger de la chaleur vers une
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position de séchage (50) respective, et chaque
échantillon est automatiquement transporté en suc-
cession à travers lesdites positions de séchage (50).

14. Procédé selon la revendication 13, dans lequel cha-
cun desdits dispositifs de chauffage (49) comprend
une lampe infrarouge.

15. Procédé selon la revendication 13 ou la revendica-
tion 14, dans lequel chacun desdits échantillons res-
te dans chacune desdites positions de séchage (50)
pendant une période de séchage prédéterminée.

16. Procédé selon la revendication 15, dans lequel cha-
cune desdites périodes de séchage prédéterminées
est égale en durée à chacune desdites périodes de
lavage.

17. Procédé selon l’une quelconque des revendications
11 à 16, comprenant en outre l’étape d’agitation
automatique de chaque échantillon lorsqu’il est sé-
ché.

18. Procédé selon l’une quelconque des revendications
11 à 17, comprenant en outre l’étape de photogra-
phie de chaque échantillon après ladite étape de sé-
chage.

19. Procédé selon l’une quelconque des revendications
11 à 18, comprenant en outre l’étape de pesage de
chaque échantillon après ladite étape de séchage.

20. Procédé selon l’une quelconque des revendications
11 à 19, comprenant en outre l’étape d’étiquetage
de chaque échantillon après ladite étape de sécha-
ge.

21. Appareil de lavage d’échantillons de roche pour ana-
lyse consécutive et dérivation d’informations géolo-
giques à partir des échantillons de roche, l’appareil
comprenant un transporteur (29) pour transporter les
échantillons de roche discrets dans une direction
d’avancement, une pluralité de dispositifs de lavage
discrets (34) qui sont agencés séquentiellement et
chaque dispositif de lavage successif est espacé
d’une distance d’indice (x) le long de la direction
d’avancement d’un dispositif de lavage précédent,
dans lequel chaque dispositif de lavage (34) est es-
pacé verticalement par rapport à une position de la-
vage respective (36), dans lequel la position de la-
vage est sur le transporteur (29) et chaque dispositif
de lavage (34) est configuré pour diriger un flux d’eau
de lavage (35) vers ladite position de lavage (36) ;
une unité de commande (23) pour commander
l’avancement du transporteur, dans lequel l’unité de
commande est configurée pour actionner le trans-
porteur (29) automatiquement de sorte qu’il trans-
porte une pluralité d’échantillons de roche discrets,

en succession, par rapport auxdits dispositifs de la-
vage (34) d’une manière par étape et de sorte que
chaque échantillon se déplace à travers lesdites po-
sitions de lavage (36) pour lavage séquentiel par
chacun desdits dispositifs de lavage (36) et de sorte
que chaque échantillon reste stationnaire dans cha-
cune desdites positions de lavage (36) pendant une
période lavage prédéterminée pendant laquelle
l’échantillon est lavé par l’un respectif dudit flux d’eau
de lavage ;
dans lequel l’appareil est caractérisé en ce que
chacun desdits échantillons est déplacé de ladite
distance d’indice (x) le long d’une direction d’avan-
cement du transporteur (29) entre lesdites périodes
de lavage successives.

22. Appareil selon la revendication 21, dans lequel ladite
pluralité de dispositifs de lavage (34) comprend au
moins un dispositif de lavage (34e) qui est raccordé
à une distribution d’eau sensiblement douce de fa-
çon à produire un flux de lavage (35) d’eau sensi-
blement douce.

23. Appareil selon la revendication 21 ou la revendica-
tion 22, dans lequel ladite pluralité de dispositifs de
lavage (34) comprend au moins un dispositif de la-
vage (34a, 34b, 34c, 34d) qui est raccordé à un flux
d’eau de recirculation.

24. Appareil selon la revendication 23, telle que dépen-
dante de la revendication 22, dans lequel ledit ou
chacun desdits dispositifs de lavage (34e) qui est
alimenté en eau sensiblement douce est agencé sé-
quentiellement après le ou chaque dispositif de la-
vage (34a, 34b, 34c, 34d) qui est alimenté en eau
de recirculation.

25. Appareil selon la revendication 23 ou la revendica-
tion 24, comprenant une pluralité de dispositifs de
lavage (34a, 34b, 34c, 34d) raccordés audit flux
d’eau de recirculation et un dispositif de lavage (34e)
unique raccordé à ladite distribution d’eau sensible-
ment douce.

26. Appareil selon l’une quelconque des revendications
23 à 25 comprenant en outre au moins un filtre (46)
à travers lequel ledit flux d’eau de recirculation pas-
se.

27. Appareil selon l’une quelconque des revendications
23 à 26 comprenant un barrage (41) au-dessus du-
quel le flux d’eau de recirculation passe.

28. Appareil selon l’une quelconque des revendications
23 à 27 comprenant en outre une pompe opération-
nelle pour pomper ledit flux de eau de recirculation
vers lesdits dispositifs de lavage (34a, 34b, 34c,
34d).
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29. Appareil selon l’une quelconque des revendications
21 à 28, comprenant en outre une pluralité de sé-
choirs (49) discrets séquentiellement agencés et un
transporteur (29) opérationnel pour transporter auto-
matiquement lesdits échantillons par rapport auxdits
séchoirs (49) de sorte que chaque échantillon se dé-
place en succession à travers ou devant lesdits sé-
choirs pour séchage séquentiel par chaque séchoir
(49).

30. Appareil selon la revendication 29, dans lequel cha-
cun desdits séchoirs (49) comprend un dispositif de
chauffage agencé pour diriger de la chaleur vers une
position de séchage respective (50), et ledit trans-
porteur (29) est configuré pour déplacer chaque
échantillon en succession à travers lesdites posi-
tions de séchage (50).

31. Appareil selon la revendication 30, dans lequel cha-
cun desdits dispositifs de chauffage (49) comprend
une lampe infrarouge.

32. Appareil selon l’une quelconque des revendications
29 à 31, comprenant en outre un moyen d’agitation
(51) opérationnel pour agiter automatiquement cha-
que échantillon au fur et à mesure qu’il est déplacé
à travers lesdites positions de séchage (50).

33. Appareil selon la revendication 32, comprenant en
outre une pluralité de réceptacles (25), chaque ré-
ceptacle (25) étant configuré pour la réception d’un
échantillon respectif, et dans lequel ledit moyen
d’agitation (51) comprend un mécanisme opération-
nel pour mettre en prise et faire osciller lesdits ré-
ceptacles (25).
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