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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
4 December 2008 (04.12.2008) PCT WO 2008/148006 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
B25F 5/00 (2006.01) AOlD 34/82 (2006.01) kind of national protection available): AE, AG, AL, AM,

AO, AT,AU, AZ, BA, BB, BG, BH, BR, BW, BY,BZ, CA,
(21) International Application Number: CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,

PCT/US2008/064717 EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,

(22) International Filing Date: 23 May 2008 (23.05.2008) 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,

(25) Filing Language: English MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,

(26) Publication Language: English PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,

(30) Priority Data: ZA, ZM, ZW
11/753,125 24 May 2007 (24.05.2007) US

(71) Applicants and (84) Designated States (unless otherwise indicated, for every

(72) Inventors: CHAPPLE, Larry, Jake [US/US]; 441 1 kind of regional protection available): ARIPO (BW, GH,

Jewell Street, Boise, ID 83706 (US). PRAIRIE, Douglas, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

Samuel [US/US]; 4014 S. Mill Site Avenue, Boise, ID ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

83716 (US). European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT,LU, LV,MC, MT, NL,

(74) Agent: DYKAS, Frank, J.; PO Box 877, Boise, ID 83701 NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
(US). CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: WALK BEHIND POWER TOOL VIBRATION CONTROL HANDLE

(57) Abstract: Disclosed is a vibration dampening handle (10, 24) for power tools. It in

cludes a frame member (24) attached to the power tool itself, and a handle assembly (10),
which is attached to the frame member via connection to resilient material attached to an
isolator chassis assembly located at a vibration node point (16) of the frame member. The
vibration dampening handle may also include a height adjustment mechanism (25, 44).

Fig. 2



Published:
— with international search report
— before the expiration of the time limit for amending the

claims and to be republished in the event of receipt of
amendments



WALK BEHIND POWER TROWEL VIBRATION CONTROL HANDLE

FIELD OF THE INVENTION

[0001] The present invention generally relates to a vibration control handle for use

on power tools, and more particularly to a vibration control handle having a vibration

dampening connection to a main tool handle, such as the main handle of a walk-behind

power trowel.

BACKGROUND OF THE INVENTION

[0002] Power tools are often operated through a handle assembly that extends from

the operator's hands at a standing height to the main body of the tool at the floor or

ground level. Such tools may comprise tools for finishing wet cement, cutting dried

cement, polishing wood floors, or sanding wood floors. These tools impart

considerable vibrations through the handle to the operator's hands and arms. Such

vibration transmissions are uncomfortable nuisances that potentially cause fatigue,

stress, and injuries.

[0003] Prior attempts to dampen vibrations typically relied on use of a dampening

system attached to a frame member with a resilient material allowing partial dissipation

of vibrations. The dampening system would dampen the amplitude of the vibrations

transmitted to it. However, there is still a need for improved handles that better

dampen vibrations produced by the operation of the tool.



SUMMARY OF THE INVENTION

[0004] Embodiments of the present handle provide considerable vibration

dampening while retaining controllability of the power tool.

[0005] The typical power tool that this would be used on is a walk-behind cement-

finishing device that has rotating trowel blades in order to smooth and finish a concrete

floor. Other power tools could also benefit from a handle with this design, particularly

those power tools that are used to work on floors, which could include sanders, buffers,

polishers, grinders, and other power tools.

[0006] The power tool for use with this handle includes a frame member that is

attached to the power tool. Attached to the frame member is a handle assembly, which

the operator grasps during operation of the power tool. The unwanted vibrations

transmitted to the operator during operation of the power tool are transferred, at least

in part, in a wave form through the power tool's frame member to its handle and then

to the operator's hands and arms. Such wave forms have node points where there is

relatively little or no vibration. Methods for determining node points are well known in

the industry. Node-point detection requires only ordinary research, analysis, and

testing of equipment. By attaching a power tool's handle assembly at a node point on

the frame member of the tool, the amount of vibration transferred from the tool to the

operator's hands and arms is decreased.



[0007] In one preferred embodiment of the present invention, the handle assembly

for a power tool is attached to the frame member of the power tool via an isolator

chassis assembly that is located at a vibration node point of the frame member. The

isolator chassis is made up of two plates, one mounted to the frame member and the

other mounted to the handle assembly. Resilient material, which is preferably at least

one grommet made of rubber or a rubber-like material, such as polychloroprene, or

polyurethane, is located between the frame-member-mounted isolator plate and the

handle-assembly-mounted isolator plate. Much of the vibration of a power tool is

generated in the upper portion of the frame member, and the resilient material helps

dampen any vibrations transmitted to the user. Accordingly, in this embodiment, the

frame member connects to the frame-member-mounted isolator plate, which contacts

resilient material, which contacts the handle-assembly-mounted isolator plate, which

connects to the handle assembly. In this way, there is no metal-to-metal contact

between the frame member and the handle assembly. The decreased metal-to-metal

contact further helps to limit the transfer of vibrations to the operator.

[0008] As a further preferred embodiment of the invention, the handle assembly

could include an adjustable height mechanism implemented as a threaded adjustment

rod with interlocking surfaces corresponding to oppositely-interlocking surfaces on

portions of the handle assembly and a fastener threaded through portions of the handle

assembly and through the adjustment rod.



[0009] The purpose of the foregoing summary is to enable the public, and especially

the scientists, engineers, and practitioners in the art who are not familiar with patent or

legal terms or phraseology, to determine quickly from a cursory inspection, the nature

and essence of the technical disclosure of the application. The summary is neither

intended to define the invention of the application, which is measured by the claims,

nor is it intended to be limiting as to the scope of the invention in any way.

[0010] Still other features and advantages of the present invention will become

readily apparent to those skilled in this art from the following detailed description

describing preferred embodiments of the invention, simply by way of illustration of the

best mode contemplated by carrying out this invention. As will be realized, the

invention is capable of modification in various obvious respects all without departing

from the invention. Accordingly, the drawings and description of the preferred

embodiments are to be regarded as illustrative, and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Fig. 1 is a partial, perspective view of components of a power tool handle

according to an embodiment of the invention.

[0012] Fig. 2 is a partial, exploded view of components of a power tool handle

according to the embodiment in Fig. 1.



[0013] Fig. 3 is a partial, bottom plan view of components of a power tool handle

according to the embodiment in Fig. 1.

[0014] Fig. 4 is a partial, side plan view of components of a power tool handle

according to the embodiment in Fig. 1.

[0015] Fig. 5 is a partial, top plan view of components of a power tool handle

according to the embodiment in Fig. 1.

[0016] Fig. 6 is a perspective view of the handle assembly component of a power tool

handle according to the embodiment in Fig. 1.

[0017] Fig. 7 is a plan view of the handle assembly component of a power tool

handle according to the embodiment in Fig. 1.

[0018] Fig. 8 is a perspective view of the handle-assembly-mounted isolator plate

component of a power tool handle according to the embodiment in Fig. 1.

[0019] Fig. 9 is a perspective view of the handle-assembly-mounted isolator plate

with adjustment rod components of a power tool handle according to the embodiment

in Fig. 1.

[0020] Fig. 10 is a partial, perspective view of a power tool component according to

the embodiment in Fig. 1.



DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0021] While the invention is susceptible of various modifications and alternative

constructions, certain illustrated embodiments thereof have been shown in the

drawings and will be described below in detail. It should be understood, however, that

there is no intention to limit the invention to the specific form disclosed, but, on the

contrary, the invention is to cover all modifications, alternative constructions, and

equivalents falling within the spirit and scope of the invention as defined in the claims.

[0022] As shown in the figures for purposes of illustration, the device is embodied in

a novel power tool handle that provides vibration dampening while retaining control

and stability and makes use of a vibration node point for connecting the frame member

to the handle assembly.

[0023] In the following description and in the figures, like elements are identified

with like reference numerals. The use of "or" indicates a non-exclusive alternative

without limitation unless otherwise noted. The use of "including" means "including,

but not limited to," unless otherwise noted.

[0024] An embodiment of a vibration dampening handle assembly 10 is shown in

Figs. 1 and 2. The handle may be constructed from a variety of materials including

carbon fiber, fiberglass, steel, aluminum or other rigid material. The vibration node

point 16 is located during empirical analysis of the operating frame member assembly



24. Methods commonly known in the art are used to analyze vibrations along the

length of the frame member assembly 24 and to locate a point of low vibration on the

frame member assembly, i.e., a node point 16.

[0025] Centered around the node point 16, on the upward-facing portion of the

frame member assembly 24, a frame-member-mounted isolator plate 12 is placed. The

middle portion of the frame-member-mounted isolator plate 12 is shaped to fit around a

portion of the cylindrical frame-member assembly 24. The frame-member-mounted

isolator plate 12 defines two frame-assembly distal contact points 19, each on either side

of the plate 12 (as shown in Figs. 3 and 5).

[0026] Also centered around the node point 16, on the downward-facing portion of

the frame member assembly 24, a handle-assembly-mounted isolator plate 14. The

handle-mounted isolator plate 14 defines two handle-assembly distal contact points 18

(as shown in Figs. 8 and 9), which align with the frame-assembly distal contact points

19. The handle-mounted isolator plate 14 also defines a proximal contact point 20 (as

shown in Figs. 8 and 9), which aligns the frame-assembly proximal contact point 21,

which is located to one side of the node point 16 along the length of the frame assembly

24.

[0027] A grommet 22 made of a resilient material is inserted into each handle-

assembly distal contact point 18. Each grommet 22 is then aligned with the frame-



assembly distal contact point 19. A distal point screw 36 is inserted through each

frame-assembly distal point 19 and the aligned grommet 22 in the aligned handle-

assembly distal point 18, and is secured in place by a nut 37. A washer 39 may be

placed between each nut 37 and each grommet 22 to protect the grommet 22 from wear.

Accordingly, in the preferred embodiment shown in Figs. 1 and 2, the handle-

assembly-mounted isolator plate 14 does not come into direct contact with the frame-

member-mounted isolator plate.

[0028] A grommet 22 is also inserted into the proximal contact point 20 on the

handle-mounted isolator plate 14. The grommet 22 inserted in the proximal contact

point 20 is aligned with the frame-assembly proximal contact point 21. In some

embodiments, the frame-assembly proximal contact point 21 is threaded and shaped to

receive a proximal point screw 23. The proximal point screw 23 is inserted through the

grommet 22, which was inserted in the proximal contact point 20, and screwed into the

threaded frame-assembly proximal contact point 21. A washer 39 may be placed

between the proximal point screw 23 and the grommet 22 to protect the grommet 22

from wear. Accordingly, in the preferred embodiment shown in Figs. 1 and 2, the

handle-assembly-mounted isolator plate 14 does not come into direct contact with the

frame-assembly proximal contact point 21.



[0029] When installed, the distal point screws 36 and proximal point screw 23 firmly

connect the frame-member-mounted isolator plate 12 and the handle-assembly-

mounted isolator plate 14 to the frame assembly 24, preferably centered on the node

point 16. In some embodiments, the frame-member-mounted isolator plate 12 may be

welded to the node point 16 area of the frame assembly 24.

[0030] In the preferred embodiment shown in Figs. 1 and 2, attached to the handle-

assembly-mounted isolator plate 14 is an adjustment rod 25 (as shown in Fig. 9) that

makes up a part of an adjustable height mechanism. The adjustment rod has two ends,

and is shown in this embodiment each containing a jagged adjustment-rod mating

surface 26 as shown in Fig. 9. In other embodiments, other means of interlocking the

mating surfaces may be accomplished by the use of a wave-profile or interlocking

cones. The handle assembly 10 may include two legs 11 having jagged handle-assembly

mating surfaces 28 as shown in Fig. 6. The jagged handle-assembly mating surfaces 28

are capable of interlocking with the jagged adjustment-rod mating surfaces 26. Each of

the two legs 11 has a hole passing through the jagged handle-assembly mating surface

28. The adjustment rod 25 also has a hole passing through its center and through its

jagged adjustment-rod mating surfaces 26. A threaded height adjustment bolt 44 is

threaded through the hole of one leg 11, passing through one jagged-handle-assembly

mating surface 28 of the leg 11, then through a jagged adjustment-rod mating surface

26, through the length of the hole passing through the center of the adjustment rod 25,



then through the second jagged adjustment-rod mating surface 26, and finally through

the second hole of the other leg 11, thereby passing through the second jagged-handle-

assembly mating surface 28. In this way, when the threaded height adjustment bolt 44

is tightened, each jagged-handle-assembly mating surface 28 of each leg 11 interlocks

with the one jagged adjustment-rod mating surface 26.

[0031] The height of the handle assembly 10 above the ground may be controlled

using the height adjustment mechanism. To adjust the height of the handle assembly 10

to a comfortable position, the operator loosens the threaded height adjustment bolt 44

passing through the jagged-handle-assembly mating surfaces 28 of each leg 11 of the

handle assembly 10 and through the jagged adjustment-rod mating surfaces 26 of the

adjustment rod 25. When the threaded height adjustment bolt 44 is loosened, the

otherwise interlocking jagged handle-assembly mating surfaces 28 disengage the jagged

adjustment-rod mating surfaces 26. The operator then raises or lowers the handle

assembly, pivoting the same around the axis defined by the threaded height adjustment

bolt 44. When the handle assembly 10 is positioned at the desired height, the operator

retightens the threaded height adjustment bolt 44 thereby interlocking the jagged

handle-assembly mating surfaces 28 with the jagged adjustment-rod mating surfaces 26.

[0032] As shown in Figs. 1 and 2, in some embodiments, handle pads 50 and handle

grips 48 may be added to the handle assembly 10. A throttle control device 32 may also



be included to assist in the operation of the power tool. A pitch bracket 42 may be

attached to the frame member assembly 24 for the addition of a pitch mechanism.

Further, a control mount 52 may be attached to the frame member assembly 24 for the

attachment of a kill switch mechanism to quickly shut off the power tool. A

reinforcement bar 38 and/or reinforcement plate 56 (shown in Figs. 3, 4, and 5) may be

attached to the frame member assembly 24 for reinforcement.

[0033] In some embodiments, such as that shown in Figs. 1 and 2, at least a portion

of the frame member assembly 24 may be hollow so as to include a pitch adjustment

spring 54, a pitch adjustment cable 34, and/or a throttle cable 58, which may be secured

in place with the use of tool attachment bolts 60. These components are commonly

used in the field in the operation of power tools.

[0034] Figs. 3, 4, and 5 show different views of the frame member assembly 24

component used in the embodiment shown in Figs. 1 and 2, along with the frame-

member-mounted isolator plate 12, a reinforcement bar 38, a reinforcement plate 56, a

pitch bracket 42, and a control mount 52.

[0035] Figs. 6 and 7 show different views of the handle bar assembly 10 and

particularly the two legs 11 with their jagged-handle-assembly mating surfaces 28.

[0036] Fig. 8 shows the handle-assembly-mounted isolator plate 14 with its two

handle-assembly distal points 18 and its proximal contact point 20.



[0037] Fig. 9 shows a handle-assembly-mounted isolator plate 14 with an adjustment

rod 25 attached. In some embodiments, the adjustment rod 25 may be welded to the

handle-assembly-mounted isolator plate 14. Fig. 9 also provides a better view of one

configuration for the jagged adjustment-rod mating surfaces 26 of the adjustment rod

25.

[0038] Fig. 10 shows a view of the power tool portion, in this case a power trowel 46

having a number of trowel blades 40, attached to the frame member assembly 24.

[0039] While there is shown and described the present preferred embodiment of the

invention, it is to be distinctly understood that this invention is not limited thereto, but

may be variously embodied to practice within the scope of the following claims. From

the foregoing description, it will be apparent that various changes may be made

without departing from the spirit and scope of the invention as defined by the following

claims.



CLAIMS

What is claimed is:

1. A vibration control handle for a power tool, comprising:

at least one frame member assembly attached to said power tool;

at least one handle assembly for providing user-controlled interface

including directional, torsional, and axial control of said power tool;

at least one frame-member-mounted isolator plate attached to said frame

member assembly at a vibration node point of said frame member assembly for

dampened transmission of vibrations to said handle assembly;

at least one handle-assembly-mounted isolator plate for connection of said

handle assembly to said frame-member-mounted isolator plate; and

resilient material located between said frame-member-mounted isolator

plate and said handle-assembly-mounted isolator plate, wherein said resilient

material dampens the vibrations transferred from said frame member assembly

to said handle assembly.



2. The vibration control handle of claim 1, wherein

said frame-member-mounted isolator plate defines at least one frame-

assembly distal contact point;

said frame member assembly further comprises at least one frame-

assembly proximal contact point; and

said handle-assembly-mounted isolator plate defines at least one handle-

assembly distal contact point and at least one proximal contact point;

3. The vibration control handle of claim 1, wherein said resilient material comprises

a visco-elastic polymer.

4. The vibration control handle of claim 1, wherein said resilient material comprises

rubber.

5. The vibration control handle of claim 1 further comprising an adjustable height

mechanism for adjusting the height of said handle assembly.



6. The vibration control handle of claim 5, wherein said adjustable height

mechanism comprises an adjustment rod having more than one interlocking

adjustment-rod mating surface and at least one threaded height adjustment bolt,

wherein said handle assembly further comprises more than one leg, wherein each leg

comprises a interlocking handle-assembly mating surface, whereby at least one of said

interlocking adjustment-rod mating surface interlocks with at least one of said

interlocking handle-assembly mating surface when said threaded height adjustment

bolt is tightened and whereby at least one of said interlocking handle-assembly mating

surface is able to disengage from said interlocking adjustment-rod mating surface when

said threaded height adjustment bolt is loosened such that an operator of said power

tool may adjust the height of said handle assembly by pivoting said handle assembly

around an axis defined by said threaded height adjustment bolt and then tighten said

threaded height adjustment bolt so as to interlock at least one of said interlocking

adjustment-rod mating surface with at least one of said interlocking handle-assembly

mating surface.

7. The vibration control handle of claim 6, wherein said interlocking handle-

assembly mating surface comprises a jagged interlocking handle-assembly and wherein

said interlocking adjustment-rod mating surface comprise a jagged interlocking

adjustment-rod mating surface.



A vibration control handle for a floor-standing power tool, comprising:

a frame member assembly attached to said floor-standing power tool;

at least one handle assembly for providing user-controlled interface

including directional, torsional, and axial control of said floor-standing power

tool;

at least one frame-member-mounted isolator plate attached to said frame

member assembly at a vibration node point of said frame member assembly for

dampened transmission of vibrations to said handle assembly;

at least one handle-assembly-mounted isolator plate for connection of said

handle assembly to said frame-member-mounted isolator plate; and

resilient material located between said frame-member-mounted isolator

plate and said handle-assembly-mounted isolator plate, wherein said resilient

material dampens the vibrations transferred from said frame member assembly

to said handle assembly.



9. The vibration control handle of claim 8, wherein

said frame-member-mounted isolator plate defines at least one frame-

assembly distal contact point;

said frame member assembly further comprises at least one frame-

assembly proximal contact point; and

said handle-assembly-mounted isolator plate defines at least one handle-

assembly distal contact point and at least one proximal contact point;

10. The vibration control handle of claim 8, wherein said resilient material comprises

a visco-elastic polymer.

11. The vibration control handle of claim 8, wherein said resilient material comprises

rubber.

12. The vibration control handle of claim 8 further comprising an adjustable height

mechanism for adjusting the height of said handle assembly.



13. The vibration control handle of claim 8, wherein said adjustable height

mechanism comprises an adjustment rod having more than one interlocking

adjustment-rod mating surface and at least one threaded height adjustment bolt,

wherein said handle assembly further comprises more than one leg, wherein each leg

comprises a interlocking handle-assembly mating surface, whereby at least one of said

interlocking adjustment-rod mating surface interlocks with at least one of said

interlocking handle-assembly mating surface when said threaded height adjustment

bolt is tightened and whereby at least one of said interlocking handle-assembly mating

surface is able to disengage from said interlocking adjustment-rod mating surface when

said threaded height adjustment bolt is loosened such that an operator of said floor-

standing power tool may adjust the height of said handle assembly by pivoting said

handle assembly around an axis defined by said threaded height adjustment bolt and

then tighten said threaded height adjustment bolt so as to interlock at least one of said

interlocking adjustment-rod mating surface with at least one of said jagged handle-

assembly mating surface.

14. The vibration control handle of claim 13, wherein said interlocking handle-

assembly mating surface comprises a jagged interlocking handle-assembly and wherein

said interlocking adjustment-rod mating surface comprises a jagged interlocking

adjustment-rod mating surface.



5. A vibration control handle for a concrete power trowel, comprising:

a frame member assembly attached to said concrete power trowel;

a handle assembly for providing user-controlled interface including

directional, torsional, and axial control of said concrete power trowel;

a frame-member-mounted isolator plate attached to said frame member

assembly at a vibration node point of said frame member assembly for

dampened transmission of vibrations to said handle assembly;

a handle-assembly-mounted isolator plate for connection of said handle

assembly to said frame-member-mounted isolator plate; and

resilient material located between said frame-member-mounted isolator

plate and said handle-assembly-mounted isolator plate, wherein said resilient

material dampens the vibrations transferred from said frame member assembly

to said handle assembly.



16. The vibration control handle of claim 15, wherein

said frame-member-mounted isolator plate defines at least one frame-

assembly distal contact point;

said frame member assembly further comprises at least one frame-

assembly proximal contact point; and

said handle-assembly-mounted isolator plate defines at least one handle-

assembly distal contact point and at least one proximal contact point;

17. The vibration control handle of claim 15, wherein said resilient material

comprises a visco-elastic polymer.

18. The vibration control handle of claim 15, wherein said resilient material

comprises rubber.

19. The vibration control handle of claim 15 further comprising an adjustable height

mechanism for adjusting the height of said handle assembly.



20. The vibration control handle of claim 15, wherein said adjustable height

mechanism comprises an adjustment rod having more than one interlocking

adjustment-rod mating surface and at least one threaded height adjustment bolt,

wherein said handle assembly further comprises more than one leg, wherein each leg

comprises a interlocking handle-assembly mating surface, whereby at least one of said

interlocking adjustment-rod mating surface interlocks with at least one of said

interlocking handle-assembly mating surface when said threaded height adjustment

bolt is tightened and whereby at least one of said interlocking handle-assembly mating

surface is able to disengage from said interlocking adjustment-rod mating surface when

said threaded height adjustment bolt is loosened such that an operator of said concrete

power trowel may adjust the height of said handle assembly by pivoting said handle

assembly around an axis defined by said threaded height adjustment bolt and then

tighten said threaded height adjustment bolt so as to interlock at least one of said

interlocking adjustment-rod mating surface with at least one of said interlocking

handle-assembly mating surface.

21. The vibration control handle of claim 20, wherein said interlocking handle-

assembly mating surface comprises a jagged interlocking handle-assembly and wherein

said interlocking adjustment-rod mating surface comprises a jagged interlocking

adjustment-rod mating surface.













International application No

PCT/US2008/064717

A. CLASSIFICATION OF SUBJECT MATTER
INV. B25F5/00 A01D34/82

According to International Patent Classification (IPC) or to both national classllication and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
B25F AOlD

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

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

EPO-Internal , WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No

EP 0 662 371 A (WACKER WERKE KG [DE]) 1-4,
12 July 1995 (1995-07-12) 8-11,

15-18
column 1 , line 49 - column 2 , line 48;

figure 1

DE 44 33 243 Al (DIEHL REMSCHEID GMBH & CO 1-4,
[DE]) 28 March 1996 (1996-03-28) 8-11,

15-18
abstract; figure 2

DE 84 23 337 Ul (WEBER MASCHINENTECHNIK 1-4,

GMBH, 5928 LAASPHE, DE) 8-11,
15 November 1984 (1984-11-15) 15-18
pages 5-6; figure 1

-/-

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 priority date and not in conflict with the application but
'A' document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
'E' earlier document but published on or after the international 'X" document of particular relevance, thθ claimed invention

filing date cannot be considered novel or cannot be considered to
1L- document which may throw doubts on pπoπty claim(s) or involve a n inventive step when the document is taken alone

which is cited to establish the publication date of another 'Y' document of particular relevance; the claimed Invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

'O' document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu¬
other means ments, such combination being obvious to a person skilled

'P' document published prior to the international filing date but in the art

later than the priority date claimed '&' document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

13 October 2008 20/10/2008

Name and mailing address of the ISA/ Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

TeI. (+31-70) 340-2040,
Fax (+31-70) 340-3016 Popma, Ronald

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



International application No

PCT/US2008/064717

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropnate, of the relevant passages Relevant to claim No

US 6 581 246 Bl (POLETTE ROBERT REID [US]) 6,13,20
24 June 2003 (2003-06-24)
figure 6

US 2006/053762 Al (STOVER DALE A [US] ET 7,13,14,
AL) 16 March 2006 (2006-03-16) 21

figure 8

EP 1 327 502 A (ELECTROLUX HOME PROD INC 1-21

[US]) 16 July 2003 (2003-07-16)
figures 1-6

Form PCT/ISA/210 (continuation ol second sheet) (April 2005)



n erna ona app ca on o
Information on patent family members

PCT/US2008/064717

Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 0662371 A 12-07-1995 DE 9319973 Ul 03-03-1994

DE 4433243 Al 28-03-1996 NONE

DE 8423337 UI 15-11-1984 NONE

US 6581246 Bl 24-06-2003 NONE

US 2006053762 Al 16-03-2006 NONE

EP 1327502 A 16-07-2003 US 2003126749 Al 10-07-2003

Form PCT/ISA/210 (patent family annex) (April 2005)


	front-page
	description
	claims
	drawings
	wo-search-report

