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VALVE FLOW ADJUSTMENT DEVICE

FIELD OF THE DISCLOSURE

[0001] The disclosure relates generally to control valves having a valve stem
movable for {low rate :1(lju.<:-tmcnt and, nf;o'rc particularly, 1o travel limiters for such
valve stems to adjust maximum available flow ratc..

BACKGROUND

[0002] T_ypicully, a control valve includes a fluid inlet passage coupled
lhroﬁgh an orifice to a fl uid outlet passage and a closure member disposed in the
orifice, which coritrols the amount of fluid flow therethrough:. The cldsurc member
may include a valve plug having a éurfacc which engages the orifice forming a valve
scat. During opcration of 4 process control systcni, a process controller may issue a
command signal tvov a control valve to mové the valve plug toward or away from
engagement \lvith the valve seat to provide a desired ﬂuid flow through the orifice and,
therefore, the control valve.

[0003] Control valves typically experience variable process conditions during
their lifetime. A gas well, for éxémple, may have high pfessurc when first drilled,‘but
decreasing pressure over time. Té maiﬁtain constant fluid flow as pressure decreases,
the valve must cither be disassembled to install a valve seat havin g a larger flow
passage or must be adjusted to allow the valve plug to travel farther frbm the‘valve
seat to open more port area.

-10004] Thus, as a first altcrnative, to ensurc that the valve will achieve the
desired flow paruméle-rs, separate sets of valve plugs and valve seats may be installed.

However, replacement of a valve plug and/or valve seat can necessitate disassembly
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and reasscmbly of the valve, which results in additional labof, and additional time the
control valve is out of service. Accordingly, it is desirable to be able to achieve a
plurality of desired flow parameters by using a single valve plug and a single valve
seat.

[0005] There arc devices which work in conjunction with a valve stem to
provide multiple stem travel limits, such as are shown in U.S. Patent No. .6,905,108.
However, the known devices tend to be fairly cxpcnsiy‘e and difficult to remove and
instail. This may be due to the tendency to require serrations or thﬂ’reads a]ong the
valve stcm, as well as along the intermal surface of the travel hmiting device which
engages the valve stem. Also, the devices tend to requirc removable bolts to fasten
pieces together, which may creatc problems concerning adequate access for
manipulation of tools to asscmble and disassémb!c the device during adjustinents, as
well as having to deal with multiple loose parts which require care in handling so as
ﬁcit to drop them, while at the same time the difficulty of achieving prc;per thread
alignment when installing bolts, etc. |

[0006] The more difficult and thn¢ consuming manipulation involved with the
prior art devices can be particularly challenging when an operator is weariﬂg gloves,
such as may be necessary in a cold enviroﬁmcnt. Givel.l that control valves often are
directly mounted on a well head and must cycle, making a‘chaﬁgc with the prior art
devices also tends to require that the system be shut down to avoid the normal

- movement of t.he valve stem when the control _'valve cycles. The time required to
remove the prior art devices also is important when an opcratorvnccds to achieve a
morc open posit-ion, such as to allow the valve to be flushed. Thus, it would be

preferable if cach maximum flow rate change and flushing operation could be
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accomplished with Icss downtime of the control valve, resulling in greater
productivity.
SUMMARY OF THE INVENTION

[0007] In accordance with one example, an apparatus for limiting the wravel of
a valve stem is provided m a valve having a housing that has a fluid inlet passage and
a fluid outlet passage, with an orifice di.sposed-bel_ween the fluid inlet passage and the
fluid outlet passage. The apparatus further includes a valve plug adapted to move
with respect to the orifice to vary the flow of fluid between the fluid iniet passage and
t_he.ﬂuid outlet passage, a valve stem connected to the valve plug, with the valve stem
having a projection disposed along a length of the valvc'stem that is disposed outside
of the housing. The apparatus also includes a valve ﬂow adjustment device having a
plurality of grooves having different depths, the valve flow adjustment device being
coupled to the valve stem and engageable with the pfoj ection, such that the valve flow
adjustment device provides a plurality of preselected positions that limit the valve
stem trﬁvel and correspond to a p]ura](ity of different maximum flow capacilics of tb;:
valve.

[0008] In accordance with another example, a valve flow adjustment device
includes a valve stem having a projection. The device further includes a collar baving
a passage thercthrough, wherein the collar also'. slidably engages th;: valve stem and
has a plurality of preselected positions for engagement with the projection wtth the
piurality of preselected positions being adapted to limit rﬁovement of the valve stem
to respective different maximum travel positions.

[0009] In yet another cxample, a valve flow adjustment device i‘ncludes- a
valve stem having a projeqtion. The device further includes a collar coupled to the

valve stem and having a longitudinal passage therethrough and a plurality ol positions
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to sclectively engage the projeclion and to thereby limit travel of the valve stem. The
device also includes a resilient member that engages the collar and biascs the collar to
remain in engagement with the projection.

[0010] With the example constructions, a flow adjustment device is provided
that limits the travel of a valve stem. The device may include onc or morc pieces that
form a coﬁlilr around the valve stem. The r;:ollar has a passage therethrough and
slidably rcecives the valve stem. The collar includes grooifes of different depths that
can be formed By having their features cast, molded or machined into the one or more
pieces that foﬁn the collar. In accordance ivith the \;alvc flow ad_illystr-xlent device, the
flow adjustment device may be assembled to the valve stem 1o permit a pluraliity of
differcnt predetermined stem travel limits.

[0011] The valve stem requires a projection to engage the collar, but no
special machining or formation of threadvs or concentric gfooves. Thus, the projection '
may be formed in a variety of ways such as, for example, by a press ﬁt pin at least
partially protruding from the valve stem. |

{0012] Having a projection on the valve stem permits the collar to simply be |
installed on the valve stem and mtated to vary the valve stem travel between different
predetennirged_ scttingé. Depending on the orientation of the collar, if the relatively
most shallow groove is oriented toward the projection, it will contact the projection
and limit the valve stem travel based on the distance‘ between the top of the collar and
the top of the groove. Allemdtiveiy, if a deeper groove is oriented toward the
~projcct‘ion, the projection will contact the top of the deeper groove, thus limiting the
trave! by even less of the overall height of the collar. Thus, the collar may be rotated

to adjust between a plurality of predetermined valve stem travet limits.
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[0013] The collar may be held in place via gravity or a resilient member such
as a coil spring or other means. Advantageously, the collar position may be
conveniently adjusted without tools or manipulation of bolts or screws, and the collar
may be made without some of the special machining and assembly techniques
associated therewith. In turn, the device can be quite small and compact, allowing for
shorter, lighter and less expensive valve assemblies having fewer parts. Such devices ‘
wil_l require Jess time to adjust and, therefore, are more likely to permit rapid changes

1N maximum ﬁow capacity durin g' normal systeﬁl operation, between strokes of 'Lhe
valve stem.

10014} Thus, a flow adjustment device is provided that limits the travel of a
valve stém. The device providt;s 4 plurality of differ.el'lt travel limits, which
correspond to a plurélity of different predetermined positions that may be achieved
‘with respect to 2 maximum valve stem travel and thereby a plurality of different |
respective maximum flow characteristics for the valve.

[0015] Depending on the configuration chosen, the device minimizes the
drawbucks of the prior art \n'rhi le permitting a user to quickly change the maximum
flow capacity of a valve entirely via action taken outside of, or external to, the valve
housing. Indeed, the operator may be able to make a flow adjustment without use of
tools, and between strokes of the valve stem, depending on the cycle time. 'fhis not
only improves productivity by not having to shut down the fluid syste’rﬁ, but also
reduces operator limé and effort, which can have a significant impact financially, as
well as to the cémfort of an operator working in inclement weather.

[0016] 1t is to be understood that both the foregoing general description and
the following detailed description are exc_mplhry and provided for purposes of

explanation only, and are not restrictive of the invention, as claimed. Further featurcs
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and objéct's of the present invention will become more fully apparent from the
following descn’plicm ‘of the preterred embodiments and from th.c appcnvd;d claims.
BRIEF DESCRIPTION OF THE DRAWINGS
10017] FIG. 1 is a front viéw of a valve including a flow adjustment device.
' [0018] FIG. 2 is a cross-sectional view the valve of .FIG.. 1.
[0019] FILG. 3 is a perspective view of a flow adjustment device mounted to a
“ valve stem, in accordance with the example shown in FIGS. | and 2.

[0020] FIG. 4 is a front view of a valve stem in nccordar_lce with the exarhplc
shown in FIGS. 1 and 2..

{0021} FI1G. 5 is a partial‘ cross-scctional view oftl-le valve stem in accordance
with the .exam.ple shown in FIG 4.

[0022] FIG. 6 is a planar representation of the outer cylindrical -wail of a collar
of a flow adj ustment device 1n accordance with the example shown in FIGS. 1 and 2.

[0023) FIGS. 7A77C are front views of the flow adjustment device in

‘ accordance with the exarﬁple shown in FIGS. 1 and 2, and in three different respeclive

travel limiting positions.

10024} F1G. 8 is a view of an‘aliernative collar of a flow adjustment device.”

[0025] It should be understood that the drawings are not neccssérily to scale.

[0026] While other. plan and section views are not included, the details éuch
views wbuld show are considered to be adequatcly shown in the present views oi well
within the comprehension of those skilled in the art in light of the present disclosure.

It also should be understood that the present invention is not limited to the examples

illustrated.

6
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' DETAILED DESCRIPTION

10027) Referring now to the drawings, FIGS. 1 and 2 show an example of a
control valve asscmbly 10 that includes a vuive body 12 connected to a bonnet 14,
The bonnet 14, in turn, is connected to a diaphragm casing 16. The diaphragm casing
16 houses a sliding stem actuator, which may take other forms. The sliding stem
actuator can be ot any suitable type for use with control valves. The control valve
assémbly‘ 10 may be joined by conventional methods, such as flange mounting, to
fluid piping cbmponents within a larger process control system.

{0028 Passing through the bonnet 14 is a.valve stern 40. Valve stem 40 is to
be coupled to and driven by the sliding stem actuator at its proximal or upper end 42.
The valve stem 40 passés through the bonnet 14 and downward into the valve body
12. In this example, coupled to the lqwcr end 44 of the valve stem 40 is a valve plug
46. The valve plug 46 includes a seating surface on its lower side. It will be
appreciated that the valve stem 40 and valve plug 46 may be machined from a sing.le
piece, or may be formed in sepafat-e pieces for connection by common fastening
methods.

{0029] The valve bddy 12 includes an inlet passage 20 and an outlet passage .
21. A valve flow path 22 is formed between the inlet paséage 20 and the outlet
ﬁassage 21. Disposed between the inlct passage 20 and outlet passage 21 is an orifice
24. In this example, the orifice 24 reccives a removable valve seat 26, although 1t \\-/ill
be appreciated that a valve seat may Be integrally formed in the valve body 1_2 at the
611'1'105 24, In this example, the valve plug 46 is shaped and sized to pt_arrnit sealing
engagement with the valve seat 26. The valve plug 46 cooperates with the valve seat
26 in the orifice 24 to control the port area through which fluid may flow from the

inlet passage 20 to the outlet passage 21. Thus, the flow rate permitted through the
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contro] valve assembly 1 O is controlled by the position ol'the valve stem 4() and,
therefore, the position of the valve plug 46 relative 1o the valve seat 26. In FIG. 2, the
valve plug 46 is shown in a closed posttion, with the scating surfacc of the valve plug
46 tully engaging the valve seat 26.

[0030] In this example, the diaphragm casing 16 houses a common diaphragm
control uni‘t 30 having a diaphragm 32 that responds to control pressures to raise or
lower a écmral mounting hub 34, forming a s]i(iing stem actuator in a mam-lcr well
known in the art. [t will be appreciated tﬁat alternative actuator units may be used.
Also, lthe example flow adjustment device would be applicable to many types of
valves having a valvc stem, whethcr they are control valves, throttling valves or
on/off valves.. |

[0031} By virtue of the vgrﬁcal movement of the central mounting hub 34 and
its coupling to upper end 42 of the valve stem 40, the valve stem 40 and valve plug 46
may move through a range of longitudinal- travel in the control valve assembly 10.
'i‘ln's range of travel includes, at one extreme, being in a closed position when the
valve plug 46 is in sealing engagement with the valve scat 26,-and at another extreme,
being in a fully open, preéelected maximum flow rate position when the valve stem 40
1s movéd to the full extent of its permitted lra\;el.

[0032] In ihis exanple, the bonnet 14 has an opening 50 by which an
intermediate portion 52 of the valve stem 40 is accessible [rom outside of the control
valve assembly 10. In turn, the exposed intermediate portion 52 of the valve sterh 40
has a projéction 54 formed by a pin 56 inserted into an aperture 58 i;l the valve stem
40. It will be appreci gted. that a projection on the valve stem may_be formed or
provided in a varicty of ways. To sclectively limit the maxim_nm upward travel of

valve stem 40, and thereby preselect a maximum flow rate position for the valve plug
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46 relative to the valvé seat 26, a flow adjustment device 60 may be coupled to valve
stem 40 within the op_ening 50 in the bonnet 14,

[0033] The flow adjustment device 60 shown in the example in FIGS. 1-5
iﬁcludes a collar 62 that may be combined with the projection 54 to achieve a
plurality of a]t.emative valve stem travel limits. The collar 62 may be formed of one or :
more pieées and 1s shown as a two-piece assembly having a tubular portion 66 and a
shoulder portion 68. The tubular portion 66 and shoulder portion 68 may be formed
scparatcly and then joined by convcntiopal nicans, or may be madce from an integral
piece. They also may be constructed of a variety of materials, such as plastics, metals
or the like, and may be molded or formed by other conventional means. The tubular
portion 6_6 and the shoulder portion 68 may be configured to be split to allow the
collar 62 to be removed from the valve stem 40 without disassembly of the valve
assembly 10.

[0034] In the example shown, the shouldcr portion 68 is wc]ded around thé
outer wall 70 of the tubular portion 66. The tubular portion 66 has an outer wall 70
ﬁaving a stepped series of grooves or notches 72, 74, 76 formed therein, and eaci‘n
stepped grt;ove has a semi-circular arcuate relief for solid engagement with the
projection 54 on the valve stem 46- A resilient member 78, shown in the illustrated
examplé as a spring, abuts the top surface of the shoulder 68- and(en.c.:_ircles the tubular
portion 66. With this example configuration, fhc collar 62 may be held in one of a
plurality of travel limiting posi_tions by the compression of the resilicnt member 78
that keeps the projection 54 nested in one of the adjustment grooves 72, 74, 76, as
shown in FIGS. 7A-7C.

[0035] It will be appreciated by one of ordinary skill it the art that the collar

62 has an inner wall 80 that forms a passage 82 through the collar 62. The diameter of
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the passage 82 is shghtly Jarger thun the outer diameter of the valve stem 40 in the
region above-the projection 54. As can be best seen in FIGS. 7A-7C. the collar 62
may be insia]lcd on the valve stem 40 to achic\;'c a plurality of travel limiting
positions. In the first position shown in FIG. ‘.7A, duc to the proj éction 54 being
located in the shallow first groove 72, as the valve stem 40 is moved upward its
rﬁaximum travel will be 1imifed when an uﬁpcr end 84 of the collar 62 engages an
upper surface 86. of the opening 50 in the bonnct 14. This will correspond to a furst
preselecied méiximum travel of the valve stem 40, and. thereby to a first presgleéted-
maximum ﬂoQ rate of the control valve assembly 10.

[0036]} As shown in FIG. 71, a sccond preseclected maximum travel of the
valve stem 40, and thereby a second preselected maximum ﬂow fate may be selected
if the collar 62 is rotated to locate the projection 54 in the second groove 74. By
selecting tlis second posilion of the collar 64 on the valve stein 40, the valve stem 40
is permitted to move further upward until the upper end 84 of the collar 62 engages
the upper surface 86 of the opening 50 in the bonnet 14. The further permitted
movement in this second position allows the ;/alve plug 46 to move further from the
valve scat 20, so as to open more port area, and thereby corrcsponds fo a second
preselected maximum ﬂox;' rate of the control valve assembly 10.

| [0037]} In the illustrated example, as shown in FIG. 7C, a rhird.preselected
maximum travel of the valve stem 40, and thereby a third preselected maximum flow
rate may be selected if the collar 62 is rotated to locate the projectign 54 in‘ the third
groove 76. In this third position,'the valve stem 40 is permitted to h)ove still further
upward until the upper cnd 84 ofmc collar 62 engages the upper surface 86 of the

opening 50 in the bonnct 14. The third position results in the valve plug 46 moving

10
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still further from the valve seat 20, opéning more port arca and providing a third
presciceted maximum flow rate.

[0038] It will be apprecialed that the configuration shown in the iltustrated
example provides a travel limiter that may be en gaged by a user and adjusted between
travel limiting positions without use of any tools. Indecd, the rcsilicnt memf_aer 78 |
provides a condnuous biasing force to keép the ‘projeclion 54 in the groove 72, 74 or
76, as selected by an operator. The continuous biasing f{orce provided -b_y the resilient
member 78 also makes this configuration ofa flow adjustment device 60 suitable for
use oﬁ valves, l;egardless of whether the valve stem 40 is in a vertical, horizontal or

'-other orientation. It also will be appreciated that without the resilicnt member 78, th.c
collar 62 may be used in an upright position of the valve assembly 10, due to gravity.
_Howevell, it would not be appropriéte for use in a horizontal position, unless it ulilizes
a means to keep the collar 62 engaged with fthc projection 54.

[0039] in FIG. 6, a plénar rcpfescntation of the outer wall 70 of the collar 62
is shown with three increasing designated travel distances associa_ttcd with the three
grooves 72, 74 ahd 76. These groove depths are shown for example only, and it will -
be appreciated by one of ordinary skill in the art that a Qeater or lesser number of
grooves may be used and with different deptﬁs and different increments, as desired.

10040 [t will be appreciated by one of ordinary skill in the art that the collar
62 may be constructed in an #]temative manncr to permit the tubular portion 66 to be
split along its outer wall 70-f'or complete removal from or installation onto the valve
stem 40 through the opening 50 in the bonnet 14. The shoulder 68 also may be
configured for removal from or installation onto the tubular pprtio:n 66, such as by

being formed as a split ring. With the collar 62 remnoved, the valve stem 40. would be

11
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free to move o a position of maximurm travel, which may be beneficial, such as when
Tlushing a valve.

[0041] Thus, cach of the above.examplcs provides a simplified adjustment
device that is cxternal to the valve body, yet can create variable cffective port sizes by
adjusting the fully 0p€ned position of a valve plug relative to an orifice, via a valve
stem travel hmiter. This is aA significant improvement over the conventi.onal;morc
time conSluniﬁg and, therefore, more expensive practice of having to open the control
valve 1o replace the valve seal or valve plug to change the potential maximum port
area, whilc also providing an improvement over other afore-mentioned more
complicatcd and cxpcnsﬁrc valve stem and flow adjustment device combinations.

[0042] Althéugh certain example.devices and a;ticles of manufacture have
Been described herein, the scope of coverage 1s not limited thereto. It wiil be apparent
tp those skilled in the art that variou.; modifications caﬁ be made in the design and l_
construction of such flow adjustment devices and cooperating valve.stems without
departing from the scope or spirit-of the present invention as claimed, and that the
claims are not limited to the illustrated cxamples. For example, the projection may be
brovidcd by a pin inserted into a through-hole in the valve stem such that double
projections are provided diametrically on both sides of the valve stem. The collar
may subsequently have reciprocal and symmetric grooves to engage the double
projections. Additionally, the position of the collar and the resilient member méy be
reversed along the valve stem such hat the flow limiting device may be used in a
flow-up or flow-down configuration. TFhus, while a flow adjustment device ﬁlay be
provided using aﬁy variety of suitable materials of construction, configurations,

shapes and sizes for the components and methods of connecting the components, this

SUBSTITUTE SHEET (RULE 26)



WO 2008/100696 PCT/US2008/052176

application covers all devices and articles of manufacture fairly falling within the

scope of the appended claims.
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What is claimed is:
1. A valve comprising:
a housing havin_g a [uid inlet passage and a {luid outlet passage;
an orifice disposed between the [uid inlet passage and the fluid outlet passage;
a valve plug adapted to move with respect to the orifice to vary the flow of
fluid between the fluid inlet passage and the fluid outlet passage;
a valve stem connccted to the valve plag, the valve stem having a projection
’dispoécd along a Icngth of the valve stem that 1s disposed outside-of the houﬁng;
a valve flow adjustment device having a plurality of groovcs\havin g different
depths, the valve flow adjustment device being coupled to the valve stém and’
engageablc with the projection, wherein the valve flow adjustment device
provides a plurality >of preselected positions that limit the valve stem travel and

correspond to a plurality of different maximum flow capacities of the valve.
2. A valve as defined in claim 1, wherein the projection comprises a pin.

3. A valve as defined in claim 1, wherein the projection is formed on a portion of
the valve stem having an aperture in the valve stem and comprises a pin received

in the aperture and extending outward from the valve stem.

4. A valve as defined in claim 1, further comprising a resilient member that
engages the valve flow adjustment device to selectively maintain one of the

presclected positions.
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5. Avalve as defined in claim 1, wherein the valve flow adjustment device
further comprises at least two collar portions that together encircle and slidably

engage the valve stem.

6. A valve as defined in claim 5, further comprising a tubular portion and a

shoulder portion.

7. Avalve as defined in claim 5, whercin the at least two collar portions are part

of a unitary piece.

8. A valve as defined in claim 1, wherein the valve flow adjustment device is
moved against a biasing force provided by a resilient member when the valve flow
adjustment device is moved from a first presclected position to a second

preselécted position.

9. A valve as defined in claim 1, wherein the maximum [low capacity of the
valve can be adjusted from a first preselected position to a second preselected '
position without removing the flow adjustment device or the projection from the

valve stem.
10. A valve flow adjustment device comprising:
a valve stem having a projection;

a collar having a passage therethrough, wherein the collar slidably engages the

valve stem; and

15
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the collar further comprises a plurality of presclected positions for engagement
with the projection wherein the plurality of presclecied positions arc adapted to
limit movement of the valve stem to respective different maximum travel

positions.

11. A valve flow adjustment device as defined in claim 10, wherein the collar is

further comprises at least two pox’ti011$.

12. A valve flow adj ustment device as defined in'claim 11, wherein the at least

two collar portions arc connected together.

13. A valve flow adjustment device as defined in claim 11, wherein the at least

two collar portions are part of a unitary piece.

14. A valve flow adjustment device as defined in claim 10, further comprising a

resilient member.

15. A valve flow adjustment device as defined in claim 14, wherein the resilient

" member biases the collar into engagement with the projection.

16. A valve flow adjustment device as defined in claim 14, wherein the resilient

member further comprises a spring that slidably engages the valve stem.

16
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17. A valve flow adjustment device as defined in claim 10, wherein the collar
further comprises a plurality of grooves that open toward the projcetion when the

- collar is in sliding engagement with the valve system.

18. A valvé flow adjustment device comprising:

a valve stem having a projection;

a collar coupled to the valve stem and having a longi iudinaf passage
therethrough and a plurality of positions to se]cctivély engage the projection and
to thereby limit travel of th: valve stem; and

a restlient member that engages the collar and biases the qollar to remain in

engagement with the projection.

19. A valve flow adjustment device as defined in claim 18, wherein the collar
further compriscs a plurality of longitudinal grooves dimensioned 1o receive the

pfo_jection.

20. A valve flow adjustment device as defined in claim 18, wherein the collar -
further compnses a tubular portion having a shoulder that engages the resilient

member.

SUBSTITUTE SHEET (RULE 26)



WO 2008/100696 PCT/US2008/052176

1/5
—
1) (TN TN (TN AT
L U [
—
5 a6
N
4 -y e
s Pl ~INeo
° [ \40\\52
56
14—
12

FIG. 1



WO 2008/100696 PCT/US2008/052176

2/5




PCT/US2008/052176

WO 2008/100696

3/5

FIG. 3



WO 2008/100696 PCT/US2008/052176

4/5
(> (>
40— 40|
56—
O\/
FIG. 4 FIG. 5
|66
68
62
76
74
72

FIG. 6



PCT/US2008/052176

WO 2008/100696

5/5

94 '9Old

oy
9/
9¢
A\N@
V\om
89
Lo —
@ 128
Q)
g 7 99
-+ \@
S o/
S
ons
%
f\o

8. 'old

V. 'Old

L/ 9
g | -

-0

¢l
%
09 bg 9
L\wm \\O@
mmwvmw WWm mmw@@
8/ 98 \@\ 8.
28 29



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2008/052176

A, CLASSIFICATION OF SUBJECT MATTER

INV. F16K1/52

B. FIELDS SEARCHED

According to International Patent Classification (IPC) or 1o both national classification and.\PC

1

F16K GO5D F15B F16F

Minimum documentation searched (classification system followed by classification symbols) !

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search {name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Ci{ation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X FR 2 228 996 A (BLANCHARD ATELIERS [FR]) 10,11,13 -
6 December 1974 (1974-12-06) ’
page 1, line 28 - page 2, line 22; figure

A 1

X EP O 666 521 A (GAMPFER GMBH [DE] GAMPPER 10~16,
GMBH) 9 August 1995 (1995-08-09) 18,20
column 4, Tine 1 -~ column 6, line 13;
figures '

X US 5 823 509 A (DANIELS JAMES R [USI) 10-12

20 October 1998 (1998-10-20)
cotumn 2, line 40 - column 4, line 20;
figures

[:] Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

*T* later document published after the international filing date

or priotity date and not in conflict with the application but *

*A* document defining the general state of the art which is not
considered to be of particular relevance

*E* earlier document but published on or after the international
filing date

"L* document which may throw doubts on priority claim(s) or
which s cited to establish the publication date of another
citation or other special reason (as specified)

*0O* document referring o an oral disclosure, use, exhibition or
other means :

"P* document published prior to the international filing date but
later than the priority date claimed

cited to understand the principle or theory underlying the
invention \

*X* document of patticular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve aninventive step when the document is taken alone

*Y* document of patticular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document Is combined with one or more other such docu-
_m?rr]\ts, tS1UCh combination being obvious to a person skilled
in the art.

*&" document member of the same patent famiiy

Date of the actual completion of the international search

16 June 2008

Date of malling of the international search report

23/06/2008

Name and malling address of the ISA/

NL — 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31~70) 340-3016

European Patent Office, P.B. 5818 Patentlaan 2

Authorized officer

Rusanu, Irina

Form PCT/ISA/210 (second shaet) (April 2005)




INTERNATIONAL SEARCH REPORT

information on patent family members

International application No

PCT/U52008/052176
Patent document Publication - Patent family Publication
* cited in search report date member(s) © date
FR 2228996 A 06-12-1974  NONE

EP 0666521 A 09-08-1995 AT 186130 T 15—11—1999
DE 4411013 Al 10-08-1995
_DE 9404344 Ul 09-06-1994
DK 666521 T3 08-05~2000
PL 307045 Al 21-08-1995
US 5823509 A 20-10-1998 EP 0890767 A2 13-01-1999
JP 11072170 A . 16-03-1999

Form PCT/ASA/210 {patent family annex) (April 2005)




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS
	SEARCH_REPORT

