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A penetration device for driving a tool, such as a soil probing or sampling tool, and assemblies of
such a device and such a tool.
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A penetration device (1) for driving a tool (2), such
as a soil probing or sampling tool, comprises a
cylindrical tube (3), a first piston (4) and a second
piston (5), both fixedly arranged with a piston rod
(6) and slidably displaceable through the
cylindrical tube (3), and partitioning means (7) for
forming a partition between a first chamber (8)
and a second chamber (9).

The first piston (4) and the second piston (5) and
the tube (3) and the partitioning means (7)

together define the first chamber (8) and the 20—~18
second chamber (9). -
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Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift wijkt af van de oorspronkelijk ingediende stukken. Alle ingediende stukken
kunnen bij NL Octrooicentrum worden ingezien.
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Title: A penetration device for driving a tool, such as a soil probing or sampling tool, and

assemblies of such a device and such a tool.

Summary of the invention

The invention relates to a penetration device for driving a tool, such as a soil probing or
sampling tool. Furthermore the invention relates to assemblies of such a device and such a

tool.

Background of the invention

Penetration devices are widely used in systems for investigating the geophysical and
geotechnical properties of soil. Such a penetration device is lowered in a pipeline present in
an existing bore hole. After the penetration device has reached the bottom of the bore hole
a tool is driven into the soil. When investigating soil at the sea floor the penetration device

has to cope with high pressures due to the depth.

A known penetration device that can be used in such conditions comprises a piston which is
slidably displaceable through a cylindrical tube dividing the cylindrical tube liquid tightly into
a first and a second chamber. A first piston-rod-guide-assembly and a second piston-rod-
guide-assembly, both fixedly arranged with a piston rod and with the cylindrical tube, define
the end portions of the first and the second chamber. Hydraulic fluid is fed into the first
chamber, such that the pressure is increased and the piston will be slidably displaced
through the cylindrical tube to drive the tool into the soil. There are several drawbacks

relating to this known device.

The piston rod of this known penetration system has two functions. It is part of the driving
mechanism, as a regular piston rod, but also functions as part of the tool in that is at least
partly penetrated into the soil. Because the part of the piston rod that contacts the soil often
becomes slightly damaged and contaminated, retracting this part generally damages or
wears away the piston-rod-guide-assembly. Sea water will pass through and further harms
the chamber the piston part retracts in. In addition, this chamber can be contaminated by soil

sticking to the piston part.
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Another drawback is that the hydraulic fluid needs to be transported from above sea level to
near the sea bottom. The system pressure required to achieve the appropriate pressure at
the sea bottom increases with the length of the conduit and meets its limits at a conduit

length of around 600 metres.

Furthermore, the hydraulic fluid volume increases with the length of the conduit which will
decrease the direct control of the penetration and could result in irregular penetration rates

in situations the tool experiences different friction effects.

In addition, in a long conduit slight variations of conduit width will result in large variations of
hydraulic fluid volume. Because depth measurement usually is related to the hydraulic fluid
volume used for penetration, variation of this volume will results in inaccurate

measurements. Therefore also control of penetration of the tool into the soil is inaccurate.

The length of one stroke of the piston rod is defined by the distance between the first and
second piston-rod-guide-assembly. In the known device this distance determines, and is
always about equal to, the penetrating distance of the tool. Tools having different functions,
such as probing or sampling, often need different penetrations distances. Therefore
changing a tool requires changing the penetration device. For tools requiring different

penetration distances different penetration devices are required.

Yet another drawback is the inability for this known penetration device to retract the tool to
its upward position. This is due to the fact that because of the high pressures involved only
one-way feeding of hydraulic fluid is possible. The tool has to be retracted as part of the
penetration device by a pulling force originating from above sea level. Changing a tool
includes pulling the penetration device to above sea level, pushing the piston back to its
upward position, usually using water pressure, and recovering the hydraulic fluid in a

container for further use.
Another drawback is storing the hydraulic fluid. Each time the penetration device with a
specific tool has been used, the hydraulic fluid in the chamber of the device has to be stored

above sea level in a specific voluminous container. Emptying the device is time consuming.

A device according to the preamble of claim 1 is known from US-5,777,242.
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The object of the present invention is to overcome the drawbacks related to known
penetration devices as described above. A further goal is to provide assemblies of such a

penetration device and such a tool.

Summary of the invention

The invention therefore provides a penetration device for driving a tool, such as a soil
probing or sampling tool, comprising, a cylindrical tube, a first piston and a second piston,
both fixedly arranged with a piston rod and slidably displaceable through the cylindrical tube,
and partitioning means for forming a partitioning between a first chamber and a second
chamber, whereby the first piston, the second piston, the tube and the partitioning means

together define the first chamber and the second chamber.

The advantage of this penetration device is that while driving the tool into the soil a piston
rather than a piston-rod-guide-assembly defines the end portion of the lower chamber. This
means that in a working situation a piston rather than a piston-rod-guide-assembly is facing
the soil and water surroundings. Because the pistons are fixedly arranged with the piston
rod and are simultaneously displaced through the cylindrical tube, the device does not suffer
from a damaged piston rod or tool. The sealing between the piston and the cylindrical tube
prevents contamination and water come into the chambers and maintains the chambers

intact.

The device according to this invention comprises pumping means for pumping hydraulic fluid
from one chamber to the other chamber. This pumping results in an increased pressure in
one of the chambers and consequently in the displacement of the pistons relative to the
partitioning means, for example for driving the tool into the soil. In a preferred embodiment
the pumping means should have such dimensions that the penetration device is still able to
be lowered into a pipeline located in a bore hole. Preferably, the cylindrical tube is extending
in a direction opposite to the direction of penetration such that it at least partly surrounds the
pumping means. One advantage of this penetration device is that the hydraulic fluid will
remain in the penetration device, mainly in one or both of the chambers. No voluminous
container for storage of hydraulic fluid is needed. Because the pumping means are located
in the penetration device, therefore in the vicinity of the chambers, only a short distance has
to be bridged. As a result there is no substantial loss of pumping energy, for example due to
widening of the conduit during transport of the hydraulic fluid. Therefore, the penetration
device can be used under conditions of greater depth, for example more than 3.000 metres,

than penetration devices known from the art, approximately 600 m. Preferably, the hydraulic
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system of the penetration device can be adjusted to high pressures at great depths. System
for adjusting a hydraulic system to high pressures are known to the skilled person. In
addition, in case of measurements related to the volume of hydraulic fluid, these
measurements can be more accurate because of the reduced hydraulic fluid volume and the

absence of widening of a conduit.

With “penetration device” is meant a device of which at least the main part can be moved in

a duct, for example lowered in a pipeline present in a bore hole.

With “cylindrical tube” is meant a tube through which the pistons can be slidably displaced
and that is partly defining part of the chambers. The cylindrical tube preferably is a tube
section that coupled with other similar tube sections can form a string that fits into an
existing bore hole from which the penetration of the tool has to take place. Such cylindrical

tubes are common in sampling or probing and have standard proportions.

Preferably, the partitioning means is forming a liquid tight partition to be able to efficiently

use hydraulic fluid to slidably displace the pistons.

One tool can be a cone for performing a Cone Penetration Test (CPT). Another tool can be

a hollow tube to take samples from the soil.

Preferably, the partitioning means are fixedly arranged with the cylindrical tube to drive the
tool into the soil by slidably displacing the pistons. This fixed arrangement prevents the
partitioning means in a working situation moving upwardly. Although the gravity effect
resulting from the weight of the penetration device will in situations of loosely packed soil
force the tool into the soil, in situations of tightly packed soil this will not be sufficient.

Preferably, the partitioning means are integrated in the tube.

Preferably, the partitioning means also form guiding means for guiding the piston rod.
Preferably, the guiding means are liquid tight to be able to efficiently use hydraulic fluid to
slidably displace the pistons. In this way the first chamber and the second chamber can be
defined by the first piston, the second piston, the tube, the partitioning means together with

the piston rod. Preferably, the piston rod is arranged coaxially with the cylindrical tube.

Because the length of the stroke of the piston rod can be regulated accurately, different
tools requiring different strokes can be fixedly arranged without having to change other

components of the penetration device. Therefore the penetration device preferably,
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comprises fixing means for fixedly arranging the tool. Preferably, the penetration device
comprises a rod, extending from the piston being in a working situation closest to the soil,
which rod is provided with the fixing means. These fixing means could comprise normal

screw thread.

Preferably, the penetration device according to the invention comprises reversing means for
reversing the pumping direction of the pumping means. Such a penetration device is
capable of driving as well as retracting the tool. As a consequence this penetration device,
unlike known penetration devices, has the ability to retract the tool in its upward position. In
this upward position the tool could be surrounded by the cylindrical tube to protect the tool
during lowering and lifting of the penetration device. This is especially advantageous in case
of a sampling tool. Lifting known penetration devices provided with a sampling tool, in which
a sample is included, often disturbs the sample. Retracting the tool without having to retract
the penetration device itself is advantageous because it can be performed more accurately
such that the tool or the rod will not be damaged. The reversing means preferably comprise

a valve shaft.

Another preferred embodiment of a penetration device according to this invention comprises
a housing for housing the pumping means. Preferably, this housing extends in a direction
opposite to the direction of penetration, preferably approximately from the piston that in a
working situation is the upper piston. The housing should have such dimensions that the
penetration device is still able to be lowered into a pipeline located in a bore hole.
Preferably, the cylindrical tube is extending in the same direction as the housing to at least

partly surround the housing.

Preferably, the penetration device contains driving means for driving the pumping means.

Preferably, the penetration device comprises energy storing means coupled to the pumping

means.

Preferably, the energy storing means comprise a battery pack.

Yet another preferred embodiment of a penetration device according to this invention
comprises regulatory means for controlling the driving means. The regulatory means can
comprise a data acquisition system functionally coupled to the driving means. The regulatory
means could comprise a printed circuit board coupled to one or more sensors (see

hereunder). Preferable, the regulatory means can control the pumping direction of the
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hydraulic fluid, so penetration or retraction of the tool. Preferably, the device comprises one
or more sensors of a group containing an oil pressure sensor, an oil temperature sensor,
and a sensor for sensing the conduction of the oil, the sensor being coupled to the
regulatory means. Using data from these sensors the device can react on the actual
conditions near the penetration device. When working at great depths these conditions are

very different from those above sea level and difficult to predict.

Preferably, the penetration device comprises distance measuring means for measuring the
distance between a piston and the partitioning means. One advantage of the present
invention is that the piston rod is not required to have the same dimensions as the tool.
Therefore the piston rod can be wider and comprise a hollow space to enable the distance
measuring means to measure said distance. Preferably, the distance measuring means are

able to communicate with the regulatory means.

In addition, the invention provides an assembly of a penetration device, as described above,

and a tool, the tool being a cone.

The invention further provides an assembly of a penetration device, as described above,

and a tool, the tool being a hollow tube for taking samples.

The invention further provides an assembly of a penetration device, as described above,
and a tool, the tool being a vane tester for determining the shear strength. The shear

strength can be determined in remolded soil or in undrained soil.
The invention further provides an assembly of a penetration device, as described above,
and a tool, the tool being a seismic sensor. This tool can determine the effect near the

sensor of a remote strike. It could comprise an acceleration sensor.

Brief description of the drawings

The invention will be further elucidated with reference to a non-limitative preferred

embodiment of the device according to the present invention.

Fig. 1 (A and B) shows schematic illustrations of a typical prior art penetration device.

Fig. 2 (A and B) shows schematic illustrations of the non-limitative preferred embodiment of

the penetration device according to the present invention.
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Fig. 3 shows a perspective view of a part of the non-limitative preferred embodiment of the

penetration device according to the present invention, without cylindrical tube.

Fig. 4 shows a schematic cross section of the non-limitative preferred embodiment of the

penetration device according to the present invention.

Detailed description of the embodiment

Fig. 1A and 1B show schematic illustrations of a typical prior art penetration device in which
the tool (2) is located in the upward position protected by the cylindrical tube (3) (Fig. 1A)
and down in the soil (Fig. 1B) respectively. This device comprises two partitioning means
(27) and only one piston (24). Through the conduit (23) the hydraulic fluid can be
transported from above sea level to the chamber (25) that can be filled with hydraulic fluid to
drive the tool (2) into the soil. The cross section of the piston rod (26) is identical to that of
the tool (2).

In Fig. 2A is shown that the embodiment of the penetration device (1) according to the
invention for driving a tool (2), such as a soil probing or sampling tool, comprises a
cylindrical tube (3), a first piston (4) and a second piston (5), both fixedly arranged with a
piston rod (6) and slidably displaceable through the cylindrical tube (3), and partitioning
means (7) for forming a partition between a first chamber (8) and a second chamber (9),
whereby the first piston (4) and the second piston (5) and the tube (3) and the partitioning
means (7) together define the first chamber (8) and the second chamber (9). Due to
pumping means (12) functionally coupled to a conduit (28, and others not shown) the first
chamber (8) can be filled with hydraulic fluid to drive the tool (2) into the soil (See Fig. 2B).
The partitioning means (7) also form guiding means (10) for guiding the piston rod (6).
Shown is a conduit (28), that runs through the piston rod (6), of which one end terminates in
the first piston (4) on the side that is facing the first chamber (8) (See also Fig. 4). The
device further comprises a housing (14) comprising the pumping means (12) as well as
reversing means (13) for reversing the pumping direction of the pumping means (12) (not
shown), driving means (15) for driving the pumping means (12), energy storing means (16)
coupled to the driving means (15) for supplying energy to the driving means, which energy
storing means (16) comprise a battery pack (17). Finally, the housing (14) comprises
regulatory means (18) for controlling the driving means (15) which regulatory means (18) are
functionally coupled to an oil pressure sensor (not shown), an oil temperature sensor (not

shown), and a sensor for sensing the conduction of the oil (not shown). The device
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comprises a rod (22), extending from the first piston (4) being in a working situation closest
to the soil, which rod (22) is provided with the fixing means (11) (see also Fig. 4). Also
shown in Fig. 1 and Fig. 2 is a pipeline (20) through which the penetration device (1) is
lowered until it reaches the soil to be penetrated. This pipeline (20) is present in a bore hole,
usually prepared using the pipeline (20). Another possibility is that the pipeline (20) is
lowered in the seawater until it reaches the sea bottom or a combination. Fig. 2B and Fig.

1B show the device while a tool is penetrating the soil.

Fig. 3 shows a perspective view of a part of the device in which only the partitioning means
(7), the first piston (4), the second piston (5), the housing (14), and a rod (22) that forms an
extension from the first piston (4) comprising fixing means (11) for fixedly arranging the tool

(2) are shown.

Fig. 4 shows a schematic cross section to illustrate that the partitioning means (7) are fixedly
arranged with the tube (3) and the first piston (4) and second piston (5) are slidably
displaceable through the cylindrical tube (3). Also shown is a conduit (28) for transport of
hydraulic fluid. The fixing means (11) comprise screw thread for fixedly arranging the tool

(not shown).
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Conclusies:

1. Penetratie-inrichting (1) voor het aandrijven van een orgaan (2), zoals een
grondsondering- of bemonsteringorgaan, omvattende:

— een cilindrische buis (3),

— een eerste zuiger (4) en een tweede zuiger (5) die beide ten opzichte van een
zuigerstang (6) zijn gefixeerd en glijdend door de cilindrische buis (3)
verplaatsbaar zijn, en

— scheidingsmiddelen (7) voor het vormen van een afscheiding tussen een
eerste kamer (8) en een tweede kamer (9),

— waarbij de eerste zuiger (4) en de tweede zuiger (5) en de buis (3) en de
scheidingsmiddelen (7) samen de eerste kamer (8) en de tweede kamer (9)
definiéren

met het kenmerk, dat deze pompmiddelen (12) voor het pompen van hydraulische

vloeistof vanuit de eerste kamer (8) naar de tweede kamer (9) omvat.

2. Inrichting (1) volgens conclusie 1, met het kenmerk, dat de scheidingsmiddelen (7)

ten opzichte van de buis (3) zijn gefixeerd.

3. Inrichting (1) volgens conclusie 1 of 2, met het kenmerk, dat de scheidingsmiddelen

(7) eveneens geleidingsmiddelen (10) voor het geleiden van de zuigerstang (6) vormen.

4. lInrichting (1) volgens één der conclusies 1-3, met het kenmerk, dat deze

fixatiemiddelen (11) voor het fixeren van het orgaan (2) omvat.

5. Inrichting (1) volgens één der conclusies 1-4, met het kenmerk, dat deze
omkeermiddelen (13) voor het omkeren van de pomprichting van de pompmiddelen (12)

omvat.

6. Inrichting (1) volgens conclusie 4 of 5, met het kenmerk, dat deze een behuizing

(14) voor het houden van de pompmiddelen (12) omvat.

7. Inrichting (1) volgens conclusie 6, met het kenmerk, dat de behuizing (14) zich
uitstrekt in een richting tegengesteld aan een penetratierichting in hoofdzaak startend

vanaf de zuiger (5) die gedurende penetratie de bovengelegen zuiger (5) is.
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8. lInrichting (1) volgens één der conclusies 1-7, met het kenmerk, dat deze

aandrijffmiddelen (15) voor het aandrijven van de pompmiddelen (12) omvat.

9. Inrichting (1) volgens conclusie 8, met het kenmerk, dat deze energie-
opslagmiddelen (16) omvat, welke energie-opslagmiddelen (16) aan de aandrijfmiddelen

(15) zijn gekoppeld.

10. Inrichting (1) volgens conclusie 9, met het kenmerk, dat de energie-opslagmiddelen

(16) een serie batterijen (17) omvatten.

11.Inrichting (1) volgens één der conclusies 8-10, met het kenmerk, dat deze

regulerende middelen (18) voor het controleren van de aandrijfmiddelen (15) omvat.

12.Inrichting (1) volgens conclusie 11, met het kenmerk, dat deze een of meer
sensoren uit een groep bestaande uit een oliedruksensor, een olietemperatuursensor en
een oliegeleidingsensor omvat, waarbij de sensor aan de regulerende middelen is

gekoppeld.

13.Inrichting volgens één der conclusies 1-12, met het kenmerk, dat deze
afstandmeetmiddelen (19) voor het meten van de afstand tussen een zuiger (5) en de

scheidingsmiddelen (7) omvat.

14. Inrichting volgens één der conclusies 1-13, met het kenmerk, dat de pompmiddelen
(12) voorzien zijn binnenin de penetratie-inrichting (1) in de nabijheid van de kamers (8,
9).

15. Inrichting volgens conclusie 14, met het kenmerk, dat de cilindrische buis (3) de

pompmiddelen (12) ten minste gedeeltelijk omhult.

16. Inrichting volgens conclusie 15, met het kenmerk, dat de pompmiddelen (12)
tezamen met de eerste en tweede zuigers (4, 5) en de zuigerstang (6) verschuifbaar

beweegbaar zijn door de cilindrische buis (3).

17. Samenstelling van een inrichting (1) volgens één der conclusies 1-16 en een orgaan

(2), waarbij het orgaan (2) een sonderingconus is.
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18. Samenstelling van een inrichting (1) volgens één der conclusies 1-16 en een orgaan

(2), waarbij het orgaan (2) een holle buis voor het nemen van monsters is.

19. Samenstelling van een inrichting (1) volgens één der conclusies 1-16 en een orgaan

(2), waarbij het orgaan (2) een vintester voor het bepalen van de afschuifkracht is.

20. Samenstelling van een inrichting (1) volgens één der conclusies 1-16 en een orgaan

(2), waarbij het orgaan (2) een seismische sensor is.
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Onderdeel VI Andere geciteerde documenten
Onderdeel VIl Overige gebreken

000 ROOOR

Onderdeel VIII Overige opmerkingen
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Aanvraag nr.:

SCHRIFTELIJKE OPINIE NL2004112

Onderdeel | Basis van de Schriftelijke Opinie

1. Deze schriftelijke opinie is opgesteld op basis van de meest recente conclusies ingediend voor aanvang van het
onderzoek.

2. Met betrekking tot nucleotide en/of aminozuur sequenties die genoemd worden in de aanvraag en relevant
zijn voor de uitvinding zoals beschreven in de conclusies, is dit onderzoek gedaan op basis van:

a. type materiaal:
O sequentie opsomming
O tabel met betrekking tot de sequentie lijst
b. vorm van het materiaal:
O op papier
O in elektronische vorm
¢. moment van indiening/aanlevering:
O opgenomen in de aanvraag zoals ingediend
O samen met de aanvraag elektronisch ingediend
O later aangeleverd voor het onderzoek
3. O Ingeval er meer dan één versie of kopie van een sequentie opsomming of tabel met betrekking op een
sequentie is ingediend of aangeleverd, zijn de benodigde verklaringen ingediend dat de informatie in de

latere of additionele kopieén identiek is aan de aanvraag zoals ingediend of niet meer informatie bevatten
dan de aanvraag zoals oorspronkelijk werd ingediend.

4. Overige opmerkingen:

NL2378B (July 2006)
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Onderdeel V. Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en industriéle

toepasbaarheid

. Verklaring

Nieuwheid
Inventiviteit

Industriéle toepasbaarheid

. Citaties en toelichting:

Zie aparte bladzijde

NL2378B (July 2006)
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D2

D3

D4

2.1

2.2

23

2.4

Reference is made to the following documents :

US 5 777 242 A (ZUIDBERG HERMAN MARIA [NL] ET AL) 7 juli 1998
(1998-07-07)

US 4 367 800 A (ARENTSEN DIRK [NL]) 11 januari 1983 (1983-01-11)

JP 59 213817 A (HITACHI CONSTRUCTION MACHINERY) 3 december
1984 (1984-12-03)

NL 86 890 C (DE WAAL, J.,D.,A.) 15 juni 1957 (1957-06-15)

The present application does not meet the criteria of patentability, because the '
subject-matter of claims 1-8 is not new and the subject-matter of claims 9-17
does not involve an inventive step.

Document D1 discloses (cf. Fig.4,4a) a "penetratie inrichting omvattende een
cilindrische buis (6), een erste zuiger (9) en een tweede zuiger (35) die beide
ten opzichte van een zuigerstang (36) zijn gefixeerd en glijtend door de
cilindrische buis verplaatsbar zijn, en scheidingsmiddelen (2) voor het vormen
van een afscheiding tussen een erste kamer (27) en een tweede kamer (50),
waarbij de eerste zuiger en de tweed zuiger en de buis en de
scheidingsmiddelen samen de eerste kamer en de tweede kamer definiéren".

This known ‘inrichting” is furthermore suitable for the intended uses
mentioned in claim 1 (cf. orgaan (13) Fig. 4), and further presents all
additional features of dependent claims 2-4.

This document also discloses a "samenstelling" from a "inrichting volgens
conclusie 1" with a "grondsonderingorgaan" (13). The subject-matter of claims
14-17 seem therefore each to be only one of several straightforward possi-
bilities from which the skilled person would select, in accordance with
circumstances, without the exercise of inventive skill, in order to solve the
problem posed (depending on the parameter to be measured). The subject-
matter of these claims does therefore not support an inventive activity.

Document D2 also discloses (cf. Fig.11) a "penetratie inrichting omvattende
een cilindrische buis (1), een erste zuiger (10) en een tweede zuiger (2) die
beide ten opzichte van een zuigerstang (8) zijn gefixeerd en glijtend door de
cilindrische buis verplaatsbar zijn, en scheidingsmiddelen voor het vormen van

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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een afscheiding tussen een erste kamer en een tweede kamer, waarbij de
eerste zuiger en de tweed zuiger en de buis en de scheidingsmiddelen samen
de eerste kamer en de tweede kamer definiéren".

The element (2) is a "ram" but can be also interpreted as a “zuiger". This
known "inrichting" is furthermore suitable for the intended uses mentioned in
claim 1 (i.e. voor het aandrijven van een orgaan") so that this document
deprives the subject-matter of claim 1 from novelty.

25 This document further discloses in combination the additional features of
claims 2-3, and presents (cf. Fig.11) "pompmiddelen (50) voor het pompen
van hydraulische vloeistof vanuit een kamer naar een andere kamer”. The two
"kamers" in claim 5 are indeed not necessarily defined as said "eerste en
tweede kamer" of claim 1 (cf. also Fig.3 of D2 for this variante). In this
interpretation, the subject-matter of claim 5 is not new and so is the subject-
matter of claims 6-8 (omkeermiddelen (11), behuizing (5), aandriffmiddelen

(51)).
2.6 It is not obvious to determine a single inventive concept linking the subject-

matter of claims 9-10 and 12 with claim 11 and claim 13, so that the
requirements of unity of invention seem not met.

However, the subject- matter of claims 9-12 seems to relate a slight
constructional change in the "inrichting" of claim 8 which comes within the
scope of the customary practice followed by persons skilled in the art,
especially as the advantages thus achieved can readily be foreseen. Conse-
quently, the subject-matter of these claims is regarded as lacking an inventive
step (cf. also documents cited in the search report, especially D4, col.4 1.28-29
for claim 13).

27 Document D3 also discloses (cf. Fig.2) a "inrichting" according to claims 1-3
(buis (30), zuigers (43,44), zuigerstang (40), scheidingsmiddelen (33), kamers
(31b,32a)) and 5-6 in an interpretation similar to this of point 2.5.

2.8 Document D4 discloses a "inrichting”" from which the subject-matter differs in
that the "tweede zuiger ten opzichte van een zuigerstang gefixeerd is",
whereas "zuiger" (8) in this document seems to be able to move relative to
“stang"(7). This difference seems to consist in a slight constructional change
which comes within the scope of the customary practice followed by persons
skilled in the art, especially as the advantages thus achieved can readily be
foreseen. Consequently, the subject-matter of claim 1 is regarded as lacking
an inventive step in light of D4.
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