wo 2011/085475 A1 | I} 00O 0O O A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization /’@’—‘?’3\
International Bureau V,&J
&)
(43) International Publication Date N\

21 July 2011 (21.07.2011) T

2
AIPO:

(10) International Publication Number

WO 2011/085475 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Patent Classification:
GOIN 1/02 (2006.01) GOIN 1/10 (2006.01)

International Application Number:
PCT/CA2011/000029

International Filing Date:
11 January 2011 (11.01.2011)

Filing Language: English
Publication Language: English
Priority Data:

61/294,134 12 January 2010 (12.01.2010) US

Applicant (for all designated States except US):
FIDUCIE AETERNUM [CA/CA]; 320-455 King Ouest,
Sherbrooke, Quebec J1H 6E9 (CA).

Inventors; and

Inventors/Applicants (for US only): LOPEZ, José [CA/
CA]; 2526, rue de I'Ivoire, Sherbrooke, Québec JIN 3V8
(CA). LEPITRE, Michel [CA/CA]; 696, Alfred-
Desrochers, Orford, Québec J1X 6J4 (CA).

74

62y

84)

Agent: OGILVY RENAULT LLP/S.E.N.C.R.L.,
S.R.L.; Suite 2500, 1 place Ville-Marie, Montreal,
Québec H3B 1R1 (CA).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

[Continued on next page]

(54) Title: FLUID SAMPLING SYSTEM

26

FIGURE 2B

(57) Abstract: A fluid sampling system for collecting a flu-
id sample, the sampling system comprising a detachable
sampling device having a recipient, an entrance valve for
controlling entry of a fluid into the recipient, an exit valve
for controlling exit of the fluid from the recipient, and a
data storage device for storing data related to the fluid sam-
ple.



WO 2011/085475 A1 W00 ) 00O

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, Published:

GW, ML, MR, NE, SN, TD, TG). —  with international search report (Art. 21(3))



WO 2011/085475 PCT/CA2011/000029
55557738-1PCT

FLUID SAMPLING SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority under 35 U.S.C.
§119(e) from United States Provisional Patent Application
No. 61/294,134, filed on January 12, 2010, the contents of

which are hereby incorporated by reference.

TECHNICAL FIELD

[0002] The present invention relates to the field of
fluid sampling and more particularly, to collecting fluid
samples from machines, such as vehicles (planes, trains,

boats, trucks, cars) or industrial-type machinery.

BACKGROUND OF THE ART

[0003] Fluid sampling is performed in a number of fields
for testing purposes in order to learn more information
about a particular fluid, such as its composition,
properties, etc. Fluid sampling typically requires a manual
sampling operation which is performed by a person, in order
to collect a specimen in, for example, a vial. The specimen
is then sent to a laboratory for testing of the particular

fluid.

[0004] During the manual collection of fluid samples,
errors may arise such that the fluid sample Dbecomes
contaminated and its composition differs from the original
fluid from which the fluid sample is taken. Due to the
complexity of manual sampling operations and the risk of
fluid sample contamination, manual sampling of a fluid may
require a large amount of time and so limit the amount of
samples which may be taken on any given day by a finite
number of people. Furthermore, when fluid samples are sent

to a laboratory for testing, misidentification problems may
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arise such that fluid samples are misplaced or incorrectly
identified as coming from a different source or as sampled

at a different date or time.

[0005] Therefore, there exists room for improvement in

the art of fluid sampling.

SUMMARY

[0006] There is described herein a fluid sampling system
that allows for collection of a representative sample of
fluid flowing in a fluid system such that fluid
contamination risks are reduced. There is also described a
method of collecting the fluid sample, and a method of

tracking the fluid sample, for process standardization.

[0007] In accordance with a first broad aspect, there is
provided a fluid sampling system for collecting a £fluid
sample from a fluid system of a machine, the sampling
system comprising: at least one base having at least one
base conduit for receiving fluid from the fluid system and
flowing it through the base; and a sampling device
detachably connectable to the base for fluid flow
communication therewith, the sampling device having a
recipient, a recipient entrance conduit for mating with the
at least one base conduit so as to admit fluid from the
base into the recipient, and a recipient exit conduit for
allowing fluid to exit the recipient and flow back into the

fluid system.

[0008] In accordance with a second broad aspect, there
is provided a fluid sampling system for collecting a fluid
sample, the sampling system comprising a detachable
sampling device having a recipient, an entrance valve for
controlling entry of a fluid into the recipient, an exit

valve for controlling exit of the fluid from the recipient,
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and a data storage device for storing data related to the

fluid sample.

[00009] In accordance with a third broad aspect, there is
provided a method for collecting a fluid sample from a
fluid system of a machine using a fluid sampling system,
the method comprising: connecting a sampling device of the
fluid sampling system to the fluid system of the machine;
collecting the fluid sample from the fluid system of the
machine inside the sampling device; storing information
related to the fluid sample inside a data storage device of
the sampling device; and disconnecting the sampling device
from the fluid system of the machine and sealing the

contents thereof.

[0010] In accordance with a fourth broad aspect, there
is provided a method for tracking a fluid sample collected
from a fluid system of a machine, the method comprising:
receiving a sampling device having the fluid sample
contained in a recipient thereof, the sampling device
comprising a data storage device storing a unique machine
identifier corresponding to the machine from which the
fluid sample was taken; retrieving the unique machine
identifier from the data storage device; performing fluid
analysis on the fluid sample; and associating results of

the fluid analysis with the unique machine identifier.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Further features and advantages of the present
invention will become apparent from the following detailed
description, taken in combination with the appended

drawings, in which:
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[0012] Fig. 1 is a schematic view of a fluid sampling
gsystem in accordance with one embodiment, incorporated into

a fluid system of a machine;

[0013] Fig. 2a 1s a cross-section view of the £fluid
sampling system of Fig. 1, 1in accordance with one
embodiment;

[0014] Fig. 2b 1is a cross-section view of the fluid

sampling system of Fig. 1, with a data storage system

incorporated therein, in accordance with one embodiment;

[0015] Fig. 3 1s a cross-section view of a sampling
device of the fluid sampling system of Fig. 1, with a cap

on a top thereof, in accordance with one embodiment;

[0016] Fig. 4 1is a Dblock diagram of an exemplary

embodiment for the data module;

[0017] Fig. 5 is a «circuit schematic of another

exemplary embodiment for the data module;

[0018] Fig. 6 is an exploded view of the sampling device

of Fig. 3, in accordance with one embodiment;

[0019] Fig. 7 1is a perspective view, enlarged, of the
fluid sampling system of Fig. 1, in accordance with one

embodiment;

[0020] Fig. 8 is a schematic view of one embodiment of a
sampling and filtration system, having a sampling recipient

positioned inside a filter;

[0021] Fig. 9 is a schematic view of a second embodiment
of the sampling and filtration system, having a sampling
recipient and a filter which are sequentially positioned

inside a housing;
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[0022] Fig. 10 is a schematic view of a third embodiment
of the sampling and £filtration system, having both a
sampling recipient and a housing containing a filter, which
are independent and which may both be separately attached

to a common base;

[0023] Fig. 11 1is a schematic view of a fourth
embodiment of the sampling and filtration system, having a
sampling recipient and a housing containing a filter, which

are independent and which are sequentially disposed;

[0024] Fig 12 is a flowchart of a method for collecting
a fluid sample from a fluid system of a machine, in

accordance with one embodiment; and

[0025] Fig. 13 is a flowchart of a method for tracking a
fluid collected from a fluid system, in accordance with one

embodiment.

[0026] It will be noted that throughout the appended
drawings, like features are identified by 1like reference

numerals.

DETAILED DESCRIPTION

[0027] Figure 1 shows one embodiment of a fluid sampling
system 10 as used with a fluid system of a machine. The
fluid sampling system 10 comprises a detachable sampling
device 11 which may be connected to a base 14 through the
use of a coupler 16 located therebetween. In the particular
embodiment of Fig. 1, a pump P may propel fluid through a
primary fluid conduit 19a to a machine M. In addition, the
pump P may propel fluid through a secondary fluid conduit
19b which passes through the fluid sampling system 10 and
on to a reservoir R. It should be noted that the £fluid

system of the machine shown in Fig. 1 represents but one
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possible application of the fluid sampling system 10, and
in other embodiments, the fluid sampling system 10 may be

used with other fluid systems.

[0028] As seen 1in Fig. 2a, the detachable sampling
device 11 comprises a recipient 12 and a cap 18 which may
be attached to a bottom portion of the recipient when the
recipient 12 is in use. The cap 18 may be attached to the
recipient 12 using a number of different means, such as
fasteners, threads, etc. For example, the recipient 12 may
have external threads (not shown) on a bottom portion
thereof and the cap 18 may have internal threads (not
shown) which mate with the external threads of the
recipient, so as to connect the cap 18 and the recipient 12
together. The recipient 12 comprises an entrance valve 20
located inside an entrance conduit 21 for controlling
passage of a fluid into the recipient 12, and an exit valve
22 1located inside an exit conduit 23 for controlling

passage of a fluid out of the recipient 12.

[0029] The base 14 may form an integral component of a
typical fluid system of a machine or may be a separate
component which is attached to the existing fluid system of
a machine. The base 14 includes an entrance conduit 26
which may be in £fluid flow communication with a fluid
conduit 19b of a fluid system of a machine, for allowing
fluid to pass into the base 14 of the fluid sampling system
10. An exit valve 28 may be located inside the entrance
conduit 26 for controlling passage of the fluid out of the
base 14. The base 14 also includes an exit conduit 30 which
may be in fluid flow communication with fluid conduit 19b,
for allowing fluid to exit from the base 14 of the fluid

sampling system 10. An entrance valve 32 may be located
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inside the exit conduit 30 for controlling passage of the

fluid into the base 14 from the recipient 12.

[0030] As seen in Fig. 1, the coupler 16 is attached to
the base 14 and may be used to interconnect the detachable
sampling device 11 to the base 14. When the base 14 is
connected to the detachable sampling device 11, the
entrance conduit 26 of the base 14 1is connected to the
entrance conduit 21 of the recipient and the exit conduit
23 of the recipient 12 is connected to the exit conduit 30
of the base 14. The conduits 26, 21, 23 and 30 therefore
form a fluid passage into and out of, respectively, the
base 14 and the recipient 12, of the fluid sampling system
10. Therefore, when the base 14 1is connected to the
detachable sampling device 11, fluid may always be

circulating through the recipient 12.

[0031] The coupler 16 serves to fix the sampling device
11 to the base 14 and to minimize displacement and/or
disconnection of the sampling device 11 when 1t is
connected to the base 14. The coupler 16 may also permit
activation of the entrance valves 20, 32 and the exit
valves 22, 28 of the recipient 12 and the base 14,
respectively. When a fluid sample is to be collected, the
coupler 16 may be operated such that the sampling device 11
disconnects from the base 14. When the coupler 16 is
operated and the sampling device 1s disconnected, the
coupler closes the entrance valves 20, 32 and the exit
valves 22, 28, such that fluid may no longer pass through
the entrance conduits 21, 26, and the exit conduits 23, 30
of the recipient 12 and the base 14 respectively. This
ensures that the fluid sample located inside the recipient

12 is sealed inside the recipient 12 when the coupler is
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operated to disconnect the sampling device 11, and that any

risk of contamination of the fluid sample is minimized.

[0032] As 1illustrated in Fig. 3, when the sampling
device 11 1is released from the base 14, the cap 18 may be
removed from the bottom of the recipient 12 and may be
attached to the top of the recipient 12, in order to seal
and protect the conduits 21, 23 of the recipient 12, during
transportation and handling of the sampling device 11. The
recipient 12 may include external threads (not shown) on a
top thereof, such that the cap 18 may be removed from the
bottom of the recipient 12 and may be screwed onto the top
of the recipient 12. In another embodiment, the cap 18 may
be attached to the top of the recipient 12 using other
means, such as fasteners. In one embodiment, the conduits
21, 23 of the recipient may be located in an inner portion

of the recipient 12, so as to not protrude therefrom.

[0033] When the sampling device 11 has been disconnected
from the base 14, the sampling device 11 may be sent to a
laboratory for testing and a new sampling device may be
connected to the base 14 through the use of the coupler 16.
This method of proceeding lowers the risk of contaminating
the fluid sample, because little manual operation of the
fluid sampling system 10 is required. The fluid sampling
system 10 may be used by operating the coupler 16 so as to
disconnect the sampling device 11 from the base 14 and by
replacing the sampling device 11 by a new sampling device,
which is connected to the base 14 by operating the coupler
16 and placing the new sampling device thereon. Afterwards,
the cap 18 may be removed from the bottom of the recipient
12 and placed on the top of the recipient 12 for subsequent

transportation of the sampling device 11.
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[0034] The coupler 16 may comprise different types of
coupling components. In one embodiment, the coupler 16
comprises a quick connect type fastener, such as a pull-tab
fitting, a pinch type fitting, a button type fitting, a
latch type fitting, etc. In another embodiment, the coupler
16 comprises a nut type fastener, which may be screwed onto
both the base 14 and the sampling device 11. In another
embodiment, the coupler may comprise a ring or a sleeve,
such as to form a connection between the base 14 and the
sampling device 11. In one embodiment, it may not be
necessary to operate the coupler 16 in order to connect the
sampling device 11 to the base 14, for example the sampling
device 11 may be attached to the coupler 16 and connected
to the base 14 by positioning the sampling device 11
thereon without requiring manipulation of the coupler 16
itself. In another embodiment, the fluid sampling system 10
may be used without a coupler altogether, such that the
sampling device 10 may be connected directly to the base
14. In such an embodiment, the sampling device 11 may
include fasteners or latches which attach to the base 14,
or may include clips which clip onto the base 14. In yet
another embodiment, the sampling device 11 may include
threads which mate directly onto threads located on the
base 14. In another embodiment, the sampling device 11 and
the base 14 may include magnets, such that the magnets may

be used to connect the sampling device 11 to the base 14.

[0035] In the embodiment shown, the valves 20, 22, 28,
30 may be one-way valves, such as check-valves. In other
embodiments, the wvalves 20, 22, 28, 30 may include
different types of valves, for example butterfly valves. In
one embodiment, the wvalves 20, 22, 28, 30 automatically
close when the sampling device 11 is disconnected from the

base 14. However, in other embodiments, the wvalves 20, 22,
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28, 30 may be manual operation valves, or alternatively
automatic valves with a manual operation override, such
that they may be manually operated to be controlled as

desired, i.e. open, closed or at a position therebetween.

[0036] In one embodiment, such as that illustrated in
figure 2b, the recipient 12 may also comprise a data
storage device 24, such as, for example, a random access
memory (RAM). The data storage device 24 may be used to
store information related to the fluid located inside the
recipient 12. The information stored may include an
identification number, the date, the time, the fluid flow
or the fluid temperature of the fluid at the moment the
fluid sample is collected, etc. In other embodiments, the
information stored may comprise additional relevant data.
The base 14 may also include a data module 34 which may be
powered from a power source, such as an electrical
connection, for example a battery, and which may be used to
transmit information to the data storage device 24. In one
embodiment, illustrated in figure 4, the data module 34
includes a memory 31 in which a wunique identification
number is permanently stored and means to record a current
date and a current time, such as a processor 33. The data
module 34 may also include sensors (not shown) for
recording certain properties of fluid passing through the
base 14, operation and environment parameters, or any
additional relevant data. These properties may include
fluid flow, fluid temperature, etc. A transmitter 35 sends
the information from the data module 34 to the data storage

device 24.

[0037] In another embodiment, illustrated in figure 5,
the data module 34 1is an electrical circuit which stores

the data and transmits it to the data storage device 24
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upon connection. The circuit may comprise a micro-
controller and other circuit elements such as transistors,

resistors, capacitors, isolators, etc.

[0038] In one embodiment, the data module 34 need not be
located on the base 14, but may be located directly on the
machine. In yet another embodiment, the data module 34 need
not be located on the machine, but may be located
elsewhere, so long as the data module may be connected to
the data storage device 24, and may transmit information,
such as the identification number, thereto, and Dbe

associated with the machine.

[0039] When the base 14 is connected to the detachable
sampling device 11, the data module 34 may be connected to
the data storage device 24 of the recipient 12, through a
direct contact or via wireless technology. When the data
module 34 1s connected to the data storage device 24
through a direct contact, the data module 34 may transmit
data to the data storage device 24 through the contact,
i.e. the data module 34 and the data storage device 24 form
a closed circuit. When the data module 34 1is connected to
the data storage device 24 through wireless technology, the
data module 34 may transmit data to the data storage device
24 through radio-frequency, infrared, microwaves, or other
types of electromagnetic or acoustic waves. Any wireless
technology used in cellular telephones, two-way radios,
remote garage-door openers, television remote controls, and
GPS receivers may be used. Various transmission protocols,

such as WiFi, Bluetooth, and TCP/IP may be used.

[0040] The data module 34 may transmit the date, the
time and the unique identification number to the data
storage device 24 of the recipient 12. In one embodiment,

the data module 34 may additionally transmit other relevant
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data, such as properties of the fluid sample, to the data
storage device 24 of the recipient 12. The information
transmitted to the data storage device 24 is then stored

inside the data storage device 24.

[0041] Figure 6 shows one embodiment of the sampling
system 10, wherein the cap 18 has been removed from the
bottom of the recipient 12 and is in the process of being

placed on the top of the recipient.

[0042] Figure 7 shows an enlarged view of one embodiment
of the sampling system 10, incorporated into the fluid
system of a machine, with the coupler 16 in between the
base 14 and the recipient 12, and the cap 18 attached to
the bottom of the recipient 12.

[0043] In another embodiment of the sampling system 10,
fluid flowing through the sampling system 10 may flow
directly from the entrance conduit 26 to the exit conduit
30 and may only bifurcate into the sampling device 11, when

a particular switch (not shown) is depressed.

[0044] In yet another embodiment of the sampling system
10, when the sampling device 11 is removed from the base
14, the fluid flowing through the sampling system 10 may be
deviated such that it flows directly from the entrance
conduit 26 to the exit conduit 30, i.e. fluid continuously
flows through the system and it is simply deviated so as to
bypass the sampling device 11 and be redirected through the
base 14.

[0045] In another embodiment, as seen in Figs. 8-11, a
fluid sampling system is combined with a filtering system
in order to obtain a detachable sampling and filtration
system, for use in a fluid system of a machine. As seen in

Fig. 8, a detachable sampling and filtration system 50
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comprises a base 74 and a sampling and filtering device 52,
which may be attached to the base 74. When the sampling and
filtration system 50 is incorporated into a fluid system of
a machine, fluid from the fluid system of the machine may
enter the base 74 through fluid conduit FN, and may exit
the base 74 through fluid conduit FX.

[0046] The sampling and filtering device 52 of figure 8
includes a housing 54 having both a filter 56, which may be
annular, and a sampling recipient 58 which is circumscribed
by said filter 56, located therein. In one embodiment, the
sampling and filtering device 52 additionally includes the
data storage device 24 and the base 74 includes the data
module 34. The sampling and filtering device 52 may be
attached to the base 74 using a number of different
attachment means, such as fasteners, threads, 1latches,
clips, etc. The sampling recipient 58 has an entry valve 60
and an exit valve 62, through which fluid may flow into and
out of the recipient, respectively. The housing 54 includes
an exit valve 64 through which fluid may flow out of the
housing 54. When the sampling and filtering device 52 1is
attached to the base 74, the valves 28, 60, 62, 64, 32 may
all be open, such that fluid may flow from the entrance
conduit 26 into the sampling recipient 58, out of the
sampling recipient 58 and into the housing 54, through the
filter 56 inside the housing 54 and out of the housing 54
and into the exit conduit 30. In such a way, the fluid may
pass into the sampling recipient 58 and subsequently be
filtered before returning to the £fluid system of the

machine.

[0047] In one embodiment, when the sampling and
filtering device 52 is connected to the base 74, the valves

28, 60, 62, 64, 32 automatically open to allow fluid
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passage therethrough, and when the sampling and filtering
device 52 is disconnected from the base 74, the valves 28,
60, 62, 64, 32 automatically close to prevent fluid leakage
therethrough. In another embodiment, the valves 28, 60, 62,
64, 32 may be manual operation valves, or alternatively
automatic valves with a manual operation override, such
that they may be manually operated to be controlled as

desired, i.e. opened, closed or at a position therebetween.

[0048] When a fluid sample 1is to be collected, the
sampling and filtering device 52 may be disconnected from
the base 74. When the sampling and filtering device 52 1is
disconnected from the base 74, any fluid inside the
sampling recipient 58 becomes enclosed therein. The data
module 34 of the base 74 may transmit information to the
data storage device 24. The sampling and filtering device
52 may then be sent to a laboratory for testing of the
fluid sample, at which point, the information stored in the

data storage device may be retrieved and used as desired.

[0049] In another embodiment, as seen 1in Fig. 9, a
sampling and filtration system 150 may be positioned in
serial flow communication with fluid conduits FN, FX of a
fluid system of a machine. The sampling and filtration
system 150 may comprise a disconnectable sampling and
filtering device 152 which may be connected to a base 174.
The base 174 includes an entrance conduit 126 with an exit
valve 128 located therein, the entrance conduit 126 being
in flow communication with a flow conduit FN of a fluid
system of a machine. The sampling and filtering device 152
may include a housing 154 having both a sampling recipient
158 which is sequentially positioned with a filter 156,
located therein. The sampling and filtering device 152

includes an entry valve 160 which controls fluid entry to
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the sampling recipient 158, an exit valve 162 which
controls fluid leaving the sampling recipient 158 and
entering the filter 156, and an exit valve 164 which
controls fluid 1leaving the housing 154. A connection
element 129 may also be provided with an entrance valve 131
therein, in order to connect the sampling and filtering
device 152 to the flow conduit FX of the fluid system of
the machine. In another embodiment, the sampling and
filtering device 152 may be attached directly to fluid
conduit FX, such that no connection element 129 1is

required.

[0050] As in the embodiment of Fig. 8, the sampling and
filtering device 152 of figure 9 may be disconnected from
the fluid system of the machine and sent to a laboratory
for testing of the fluid sample inside the sampling
recipient 158. The wvalves 128, 160, 162, 164, 131 may
operate similarly to wvalves 28, 60, 62, 64, 32. 1In
addition, before the sampling and filtering device 152 is
disconnected from the base 174, the data module 34 may
transmit information to the data storage device 24, the
information being stored in the data storage device 24 for

further use as desired.

[0051] In another embodiment, as seen in Fig. 10, the
sampling and filtration system 250 may include a sampling
and filtering device 252 in which the filter 256 and the
sampling recipient 258 are independent of one another, i.e.
are not both located inside the housing 254. As seen in
Fig. 10, the sampling recipient 258 and the housing 254, in
which the filter 256 is located, may be independently
attached to a common base 274. In such an embodiment, the
sampling recipient 258 may be removed from the sampling and

filtration system 250 while leaving the housing 254 in
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which the filter 256 1is 1located, attached thereon.
Alternatively, both the sampling recipient 258 and the
housing 254 in which the filter is located, may be removed
as desired. As seen in Fig. 10, the base 274 includes an
entrance conduit 226 which is in fluid flow communication
with a fluid conduit FN of a fluid system of a machine, and
an exit valve 228 located thereon. The sampling recipient
258 is attached to the base 274 and includes an entrance
valve 220 which controls fluid entry into the sampling
recipient 258, and an exit valve 222 which controls fluid
exit from the sampling recipient 258. The base 274 also
includes an entrance valve 266 which controls fluid entry
from the sampling recipient 258 to the base conduit 268 of
the base 274, and an exit valve 270 which controls fluid
exit from the base conduit 268. The housing 254 includes an
entrance valve 263 which controls fluid entry to a fluid
passage 272 located inside the housing 254. Fluid passing
through the fluid passage 272 then proceeds to flow through
the filter 256 and afterwards may pass through the exit
valve 264 which controls fluid exit from the housing 254.
The base 274 further includes an entrance valve 232 which
controls fluid entry to entrance conduit 230, which is in
fluid flow communication with the fluid conduit FX of the

fluid system of the machine.

[0052] In one embodiment, when the sampling recipient
258 is connected to the base 274, the valves 228, 220, 222,
266, 270, 263, 264, 232 may automatically open to allow
fluid passage therethrough, and when the sampling recipient
258 is disconnected from the base 274, the valves 228, 220,
222, 266, 270, 263, 264, 232 may automatically close to
prevent fluid leakage therethrough. In another embodiment,
the valves 228, 220, 222, 266, 270, 263, 264, 232 may be

manual operation valves, or alternatively automatic valves
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with a manual operation override, such that they may be
manually operated to be controlled as desired, i.e. open,
closed or at a position therebetween. In one embodiment, if
the housing 254 is removed from the sampling and filtration
system 250, the wvalves 270, 263, 264, 232 are closed.
Similarly, 1if the sampling recipient 258 is removed from
the sampling and filtration system 250, the valves 228,
220, 222, 266, are closed.

[0053] The sampling recipient 258 may be disconnected
from the fluid system of the machine and sent to a
laboratory for testing of the fluid sample located therein.
In addition, Jbefore the sampling recipient 258 1is
disconnected from the base 274, the data module 34 may
transmit information to the data storage device 24, the
information being stored in the data storage device 24 for
further use as desired. After the sampling recipient 258
has been removed, it may be replaced by a new sampling
recipient which is attached to the base 274, which allows
the sampling and filtration system 250 to continue

filtering fluid passing therethrough.

[0054] In another embodiment, as seen in Fig. 11, the
sampling and filtration system 350 is in serial flow
communication with fluid conduits FN, FX of a fluid system
of a machine. The sampling and filtration system 350
includes a base 374 which may be connected to the
detachable sampling and filtering device 352. The
detachable sampling and filtering device 352 includes a
sampling recipient 358 and a housing 354 having a filter
356 located therein. The sampling recipient 358 may be
connected to the housing 354, which may be connected to a
connection element 329. The sampling and filtration system

350 differs from the sampling and filtration system 150
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shown in Fig. 9, in that the sampling recipient 358 is not
located inside the housing 354 with the filter 356. As seen
in Fig 11, the sampling recipient 358 is independent and
separate from the filter 356 and the sampling recipient 358
and the housing 354, in which the filter 356 is located,

are sequentially disposed.

[0055] Similarly to the embodiment shown in Fig. 10, the
sampling recipient 358 may be removed from the sampling and
filtration system 350 without removing the filter 356, or
alternatively, the filter 356 may be removed along with the
sampling recipient 358 if desired. The base 374 includes an
entrance conduit 326 which is in fluid flow communication
with a fluid conduit FN of a fluid system of a machine, and
an exit wvalve 328 controls fluid flow out of entrance
conduit 326. The sampling recipient 358 includes an
entrance valve 360 which controls fluid flow into the
sampling recipient 358 and an exit valve 362 which controls
fluid flow out of the sampling recipient 358. The housing
354 includes a filter 356 through which fluid may flow, an
entry valve 363 which controls fluid flow into the housing
354, and an exit valve 364 which controls fluid flow out of
the housing 354. The connection element 329 may be
connected to the housing 354 and is in fluid flow
communication with the fluid conduit FX of the fluid system
of the machine, and includes an entrance valve 331 which
controls fluid entry into the connection element 329. In
another embodiment, the housing 354 may be attached
directly to £fluid conduit FX, such that no connection

element 329 is required.

[0056] In one embodiment, when the sampling recipient
358 is connected to the base 374 and when the housing 354

is connected to the sampling recipient 358, the valves 328,
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360, 362, 363, 364, 331 are open to allow £fluid passage
through the sampling and filtration system 350, and when
the sampling recipient 358 is disconnected from the base
374, the wvalves 328, 360, are closed to prevent £fluid
passage through the sampling and filtration system 350.
When the housing 354 is disconnected from the sampling
recipient 358, the valves 362 and 363 are closed to prevent
fluid passage through the sampling and filtration system
350.

[0057] The sampling recipient 358 may be disconnected
from the fluid system of the machine and sent to a
laboratory for testing of the fluid sample located inside
the sampling recipient 358. In addition, Dbefore the
sampling recipient 358 1is disconnected from the base 374,
the data module 34 may transmit information to the data
storage device 24, the information being stored in the data
storage device 24 for further use as desired. After the
sampling recipient 358 has been removed, it may be replaced
by a new sampling recipient which is attached to the base
374, which allows the sampling and filtration system 350 to

continue filtering fluid passing therethrough.

[0058] It should be understood that the sampling and
filtration systems 50, 150, 250, 350 shown in Figs. 8-11
should not be 1limited to the orientation in which they
appear in the figures. In other embodiments, the sampling
and filtration systems 50, 150, 250, 350 may be differently

oriented.

[0059] The flowchart of Fig. 12 illustrates a method for
collecting a fluid sample for a fluid system of a machine,
in accordance with one embodiment. A sampling device is
connected to a fluid system of a machine 401. The

connection may be done using various means, such as those
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illustrated in figures 1 to 11 and described above. Once
connected, the fluid sample is collected from the fluid
system of the machine inside the sampling device 403.
Collecting can occur automatically, i.e. without any
intervention from an operator, or it can be triggered by an
operator using mechanical means provided on the sampling
device, the base, the fluid system of the machine, or a

combination thereof.

[0060] Before, after, or while the fluid sample is
collected, information relating to the fluid sample and/or
the machine from which the sample is being collected is
stored with fluid 405. The information may be stored in a
storage device integrated with the sampling device, as
illustrated in figure 2b and described above, or in a
storage device external to the sampling device but
associated thereto. Once the fluid is collected, the
sampling device 1is disconnected from the fluid system 407

and the sampled fluid and data are kept together.

[0061] During the period in which the sampling device is
attached to the base, the data module and/or the data
storage device may monitor properties of the fluid flowing
through the sampling device and may store information
related to the collected fluid sample as well as operation
and environment parameters, or any additional relevant
data, inside the data storage device. When desired, the
user may disconnect the sampling device 11, which contains
a fluid sample in the recipient 12 therein, from the base
14. Upon removal of the sampling device 11, the data module
34 may transmit the date and/or time of removal and/or
other relevant information, such as fluid properties before
removal of the sampling device, to the data storage device

24. The user may then remove the cap 18 from the bottom of
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the recipient and may attach the cap 18 on the upper
portion of the recipient 12. The user may then send the

sampling device 11 to a fluid analysis facility.

[0062] For analysis purposes, the information stored on
the data storage device 24 may be used in order to expedite
the analysis of the fluid sample, i.e. provide a
standardized method of identifying the fluid sample found
in recipients 12, 58, 158, 258, 358, and may also be used

to provide useful information for the analysis.

[0063] Figure 13 illustrates a flowchart for a method of
tracking a fluid sample collected from a fluid system of a
machine, in accordance with one embodiment. A sampling
device having the fluid sample contained therein is
received 409. As described above, the sampling device has a
data storage device with a unique machine identifier that
corresponds to the machine from which the fluid was taken.
The unique identifier associated with the machine is
retrieved from the data storage device 411. Various fluid
analysis tests are run on the fluid sample 13. Once the
results of a fluid analysis are concluded, these results

are then matched with the unique identifier 415.

[0064] The facility personnel receives the sampling
device 11, removes the cap 18, extracts data stored inside
the data storage device, such as the unique identifier,
using a data extraction device, and proceeds to analyze the
fluid sample using various instruments for analysis. The
data extraction device may comprise a USB port such that a
cable may be connected between the sampling device and a
computer, a bar code reader, or various other data
extraction means as known to a person skilled in the art.
The extracted data is saved in a computer system, which may

be connected to the computer server. The computer system
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may then associate the results of the fluid analysis of the
collected fluid sample with the extracted data, including

the unique identifier.

[0065] The extracted data and the fluid analysis results
may be processed and organized into information which may
be viewed, i.e. for example, in a database, a spreadsheet
or a printout format. The data may be viewed locally, for
example on a computer screen or on a printed sheet, or may
alternatively be viewed remotely, such as via a website
available to the public. In one embodiment, a user may
access the computer server and consult, from a database,
the information which corresponds to the fluid sample taken
from the user’s machine. In other embodiments, the sampling
and filtration systems 50, 150, 250, 350 may be used in a
similar application as that described for the sampling

system 10.

[0066] The fluid system may include an oil lubrification
system, a cooling/coolant or a heating system, a water
distribution system, etc. In various embodiments, the fluid
sampling system 10 or the sampling and filtration systems
50, 150, 250, 350 may be used in the oil 1lubrification
system of, for example, industrial machines, such as heavy
machinery, or in vehicles, such as trucks, tractors, cars,
etc. In an oil lubrification system, the fluid sampling
system 10 or the sampling and filtration systems 50, 150,
250, 350 may be used to collect o0il samples. These oil
samples may then be sent to a laboratory for analysis, in
order to determine the quality of the oil and based on the
results of an oil quality test, to determine whether the
0il in the o0il 1lubrification system should be changed. In
an oil Jlubrification system, the sampling and filtration

systems 50, 150, 250, 350 may be used not only to collect
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0il samples for further analysis, but also to serve as a
filter for the o0il, in order to ensure greater oil quality.
The filter may thus serve to increase the useful life of
the o0il, which helps maintain the machine 1in greater
condition, and reduces the number of times it is necessary

to change the oil in the lubrification system.

[0067] As seen in the embodiment of Fig. 1, the sampling
system 10 may be used in a secondary fluid conduit, such as
a bypass fluid conduit. The sampling and filtration systems
50, 150, 250, 350 may also be used in a similar bypass
conduit. In one embodiment the sampling and filtration
system 50, 150, 250, 350 may be used in a bypass filtration
system of, for example, an oil lubrification system. In
this embodiment, the sampling and filtration systems 50,
150, 250, 350 may be used to complement a primary oil

filtration system, while providing oil samples as needed.

[0068] In other embodiments, the sampling system 10 and
the sampling and filtration systems 50, 150, 250, 350 may
be used with other types of fluids such as, for example,
water, air, coolants, cleaning 1liquids, etc. In one
possible application involving water, the sampling system
10 and the sampling and filtration systems 50, 150, 250,

350 may be used in a water purification system.

[0069] The sampling system 10 and sampling and
filtration systems 50, 150, 250, 350 therefore provide a
number of uses. These systems ease the collection of fluid
samples by limiting manipulations required from an
operator. The systems allow for collection of a
representative sample of fluid flowing in a fluid system.
The systems help lower the risk of contaminating the fluid
sample during the sampling procedure. The systems help

minimize the risk of fluid leaking or spilling during the



WO 2011/085475 PCT/CA2011/000029

24
55557738-1PCT

fluid sampling process. The systems create a standardized
method of identification for the fluid sample, during the
fluid sampling process and at the laboratory, and thereby
minimize misidentification of the fluid sample. The systems
allow for a regular monitoring of fluid circulating in a
machine. In an oil lubrification system, the systems may
help to reduce o0il consumption through regular monitoring
of the quality of the oil and helping to ensure that oil is
only changed when necessary. This may increase the
durability of the machine or equipment in which the oil
circulates, by helping to ensure that only o0il of

acceptable quality circulates in the machine or equipment.

[0070] While the steps of the methods illustrated in
figures 12 and 13 are shown as occurring in a particular
order, it will be appreciated by those skilled in the art
that many of the steps are interchangeable and may occur in
different orders than that shown without materially
affecting the end results of the methods. Additionally,
while the present disclosure relates to code or functions
that reside in a data module, this is not meant to limit
the scope of possible applications of the described methods
and module. Any system that utilizes static code on any
type of computer readable medium, could be utilized without
causing departure from the spirit and scope of the present

disclosure.

[0071] The example embodiments of the present disclosure
described above are intended to be examples only. Those of
skill in the art may effect alterations, modifications and
variations to the particular example embodiments without
departing from the intended scope of the present
disclosure. In particular, selected features from one or

more of the above-described example embodiments may be
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combined to create alternative example embodiments not
explicitly described, features suitable for such
combinations being readily apparent to persons skilled in
the art. The subject matter described herein in the recited
claims intends to cover and embrace all suitable changes in

technology.
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I/WE CLAIM:

1. A fluid sampling system for collecting a fluid sample
from a fluid system of a machine, the sampling system

comprising:

at least one base having at least one base conduit for
receiving fluid from the fluid system and flowing it
through the base; and

a sampling device detachably connectable to the base
for fluid flow communication therewith, the sampling device
having a recipient, a recipient entrance conduit for mating
with the at least one base conduit so as to admit fluid
from the base into the recipient, and a recipient exit
conduit for allowing fluid to exit the recipient and flow

back into the fluid system.

2. The sampling system of claim 1, further comprising a
valve system managing fluid flow between the base and the

sampling device.

3. The sample system of claims 1 or 2, further comprising a
coupler which interconnects the sampling device to the

base.

4. The sampling system of any one of claims 1 to 3, wherein
the at least one base conduit comprises a base entrance
conduit and a base exit conduit, the base entrance conduit
for mating with the recipient entrance conduit and the base
exit conduit for mating with the recipient exit conduit,
whereby fluid flows back through the base before returning

to the fluid system.
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5. The sampling system of any one of claims 1 to 4, wherein
the base includes a data module for storing a unique
machine identifier, and the sampling device includes a data
storage device for receiving the unique machine identifier
from the data module when the sampling device is connected

to the base.

6. The sampling system of claim 5, wherein the data module
stores additional information regarding the machine and the
fluid system, and the data storage device is adapted to

receive and store the additional information.

7. The sampling system of any one of claims 1 to 5, wherein
the sampling device comprises a filtering device for

filtering fluid before it goes back into the fluid system.

8. The sampling system of claim 7, wherein the sampling

recipient is circumscribed by the filtering device.

9. The sampling system of claim 7, wherein the sampling
recipient and the filtering device are in serial

communication flow.

10. The sampling system of any one of claims 7 to 9,
wherein the sampling device and the filtering device are

retained together in a housing.

11. The sampling system of any one of claims 7 and 9,
wherein the sampling device and the filtering device are

independent and attached to a common base.

12. A fluid sampling system for collecting a fluid sample,
the sampling system comprising a detachable sampling device
having a recipient, an entrance valve for controlling entry
of a fluid into the recipient, an exit wvalve for

controlling exit of the fluid from the recipient, and a
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data storage device for storing data related to the fluid

sample.

13. A method for collecting a fluid sample from a fluid
system of a machine wusing a fluid sampling system, the
method comprising:

connecting a sampling device of the fluid sampling
system to the fluid system of the machine;

collecting said fluid sample from the fluid system of
the machine inside the sampling device;

storing information related to said fluid sample
inside a data storage device of the sampling device; and

disconnecting the sampling device from the fluid

system of the machine and sealing the contents thereof.

14. The method of c¢laim 13, wherein said connecting a
sampling device comprises attaching the sampling device to
a base provided along a primary fluid conduit of the fluid

system.

15. The method of claim 13, wherein said connecting a
sampling device comprises attaching the sampling device to
a base provided along a secondary fluid conduit of the

fluid system.

16. The method of claims 14 or 15, wherein said connecting
a sampling device comprises attaching the sampling device

to the base using a coupler.

17. The method of any one of claims 13 to 16, wherein said
collecting comprises activating a valve system controlling

fluid flow to the sampling device.
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18. The method of any one of claims 13 to 17, wherein said
storing information comprises receiving a unique machine

identifier from a data module in the fluid sampling system.

19. The method of claim 18, wherein said receiving a unique
machine identifier comprises receiving the unique machine

identifier via a wireless transmission.

20. The method of claim 18, wherein said receiving a unique
machine identifier comprises receiving the unique machine
identifier when the data module comes into physical contact

with the data storage device.

21. The method of any one of claims 13 to 20, further
comprising identifying the machine with the unique machine

identifier.

22. The method of any one of claims 13 to 21, further
comprising associating results of a fluid analysis of the

fluid sample with the unique identifier.

23. The method of any one of claims 13 to 22, wherein
storing information comprises storing at least one of
properties of the fluid sample, operating conditions of the
machine, environmental conditions, and other information

for analysis of the fluid.

24. A method for tracking a fluid sample collected from a
fluid system of a machine, the method comprising:

receiving a sampling device having the fluid sample
contained in a recipient thereof, the sampling device
comprising a data storage device storing a unique machine
identifier corresponding to the machine from which the

fluid sample was taken;
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retrieving the unique machine identifier from the data
storage device;

performing fluid analysis on the fluid sample; and

associating results of the fluid analysis with the

unique machine identifier.

25. The method of claim 24, further comprising providing
access to the results of the fluid analysis with the unique

machine identifier on a network.

26. The method of claims 24 or 25, further comprising
collecting the fluid sample in accordance with any one of

claims 13 to 23.
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