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is important to ensure maximum strength in
the bounding as well as a constant width of a
groove (14) for the saw chain.
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Guide bar

The claimed invention relates to a device in a guide bar for a chain saw. The guide bar

comprises at least two layers that are bounded together by an adhesive material.

Chain saws and other hand held tools have been under a high level of development during
the last years. Great efforts have been done to improve the performance and the ergonomic

features for the tools.

New materials and methods for manufacturing the different components have made it
possible to reduce the weight of the tools. The tools are also stronger and more reliable
which improves the working conditions for the operator considerably. Great achievements
have been done with the machinery and casing, while the development of the guide bar
have been struggling with several problems. The biggest problem is that since all new
solutions for reducing the weight of the guide bar has ended in that the performance of the

guide bar is deteriorated because of a reduced torsional and / or bending stiffness.

Guide bars normally comprises three layers. Layer one and three constitutes the outside of
the guide bar. These two layers are normally made of the same material that most often is
some kind of steel. Between layer one and three is layer two placed as an intermediate
layer. This layer could be made of another material than layer one and three. The
intermediate layer has a smaller length and width than layer one and three that are
identically shaped so that a groove around the entire edge of the guide bar is defined

between layer one and three. The saw chain is sliding in this groove.

Different types of saw chains require different grooves so the depth and the width of the
groove are selected in order to meet the requirements. The width of the groove is changed
by the thickness of the intermediate layer and the depth of the groove is related to the

length and width of the intermediate layer.

The three layers are attached to each other by welding, normally spot welding or pressure
welding. To make sure that the welding achieves enough strength and that no welding
spark end up in the groove for the saw chain is the centre of the welding spot placed about

6 millimetres inside the edge of the intermediate layer, which is the same as the bottom
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surface of the groove. The distance from the centre of the welding spot to the edges of the
groove is consequently 6 millimetres plus the depth of the groove. Because of this distance
will the sides of the groove bend outwards when the saw chain is exposed to high load
during use. The movements in the sides of the groove will make the saw chain move
because of to much play in the groove. The movements in the saw chain are not good for
the performance of the saw and will also increase the wear on both the guide bar and the

saw chain.

The weight of the guide bar is an important parameter in order to facilitate and increase the
efficiency of the work for the operator. Several different types of guide bars with an
intermediate layer provided with holes of different sizes in order to reduce the weight of
the tool are already known. A guide bar of this type is for example described in patent
document DE4219956A1. These guide bars have a lower weight but the torsional and

bending stiffness are reduced, which is bad for the performance of the guide bar.

Another alternative in order to reduce the weight of the guide bar is to use an intermediate
layer in a material with low density like for example aluminium or a plastic material. These
types of guide bars are described in patent document US4693007A. An intermediate layer
in aluminium or a plastic material reduces the weight of the guide bar but the
manufacturing of the guide bar get more complicated since the material in the intermediate
layer not is suitable for welding. To solve this problem is the intermediate layer provided
with recesses of a material suitable for welding placed where the welding spots will be

placed. This type of guide bars is expensive to manufacture.

All the described types of guide bars are complicated which means that they are expensive
to manufacture. The guide bars also have the drawback that the holes and the use of lighter
materials to reduce the weight decreases torsional and bending stiffness of the guide bar

which makes these solutions not satisfying.

There are also guide bars with recesses of a lighter materia] like aluminium or plastic in the
outer layers, see for example US4837934A. However, this solution is also complicated to
manufacture and the result is a guide bar with reduced torsional and bending stiffness. This

solution is therefore not a good alternative to get a lighter guide bar.
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All solutions to reduce the weight of the guide bar has resulted in a more complicated
manufacturing process which makes the guide bars costly without improving the

performance of the guide bar.

A new type of guide bars has therefore been developed where an adhesive material bound
the layers. The guide bar normally comprises three layers. Layer one and three constitutes
the outer sides of the guide bar. Between theses two layers is an intermediate layer of a
material with lower density placed to reduce the weight of the guide bar. An adhesive
material cured under pressure at a high temperature so that the bounding gets maximum

strength bound the tree layers.

Guide bars of the described new type have higher torsional and bending stiffness compared
to known guide bars. The guide bar also has lower weigh than known guide bars. The
higher stiffness and lower weight improves the performance of the chain saw and reduces

the loads that the operator is exposed to.

Guide bars normally comprises three different layers. Each guide bar will consequently
comprise two layers of adhesive material to bind the different layers together. If the
adhesive material is applied between the flat surfaces that will be bounded together is it
difficult to get a layer of adhesive material with a constant and optimal thickness. If the
thickness of the layer of adhesive materials not is the optional one will the strength of the
bounding be effected in a negative way. Another problem is that the width of the groove
that is extending around the guide bar will alternate and therefore not meet the
requirements from the saw chain. This may cause additional sideways movements in the
saw chain if the width is to big, or that the saw chain gets caught in the groove if the width
is too small. Increasing movements sideways and friction also increases the wear on the

guide bar and the saw chain.

The claimed invention solves the described problem by providing one of the surfaces that
will be in contact with each other with protruding parts with a predetermined heights
placed on the surface. The height of the protruding parts generates a slot between the
surfaces. The thickness of this slot equals the height of the protruding parts and the
thickness of the adhesive layer is therefor controlled by the height of the protruding parts
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so that the thickness of the adhesive layer is optimal for maximum strength of the

bounding.

If the protruding parts are placed on both sides of the intermediate layer is it only necessary
to provide the intermediate layer with protruding parts. The protruding parts are
manufactured in different ways depending on the material in the intermediate layer. If the
intermediate layer is made of aluminium is hobbing or embossing a suitable method for

manufacturing while other materials requires methods like for example casting in a mould.

In order not to reduce the strength of the sides of the groove are the protruding parts placed
so that they not will effect the bounding in the area close to the bottom of the groove. This
means that the protruding parts are placed at a distance from the edge of the intermediate

layer.

The protruding parts could be shaped in different ways. If the curing of the adhesive
material is to take place under a high pressure is the area of the protruding parts preferably
larger so that the layer that will align the protruding parts will rest in a stable way. One
preferred embodiment of the protruding parts is a circular shape or another shape were the
surface of the protruding part that will align the other layer is placed around the periphery
of the geometrically shape. This embodiment will provide good support for the other layer
without reducing the area where the adhesive is acting since adhesive may be applied

inside the geometrical shape.

There is a big risk that layers bounded by an adhesive material that is cured under a high
temperature and pressure will slip in relation to each other before the adhesive is cured.
This problem is solved by applying a small amount of a quick-acting adhesive so that the
layers are secured to each other and prevented from slipping during the curing of the
adhesive. The adhesive material is applied in the predetermined pattern on the surface of
the layer before the quick-acting adhesive finally is applied at some small areas on the
surface of the layer. These small areas are preferably on top of the protruding parts. The
layers are then put together and held in the right position in relation to each other by the
quick-acting adhesive until the adhesive is cured at high temperature and pressure so that

the bounding achieves the maximum strength.
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A less complicated type of guide bar serves as a second embodiment of the claimed
invention. This guide bar comprises only two layers. The edge that surrounds the layer is
bent so that a groove is created when the two layers are put together. An adhesive material
bound the layers. The described solution for controlling the thickness of the layer of
adhesive material is adaptable also for this type of guide bar. One of the layers is provided
with protruding parts while the surface of the other layer is flat so that a slot with constant

width are generated between the layers when the layers are put together.
The figures illustrate one embodiment of the claimed invention.

Figure 1. Ilustrates a cross section through a laminated guide bar comprising three
layers. The intermediate layer is provided with a number of protruding parts

to control the thickness of the adhesive layer.

Figure 2. Ilustrates a side view of a section of a laminated guide bar. The protruding
parts are shaped like circles so that the layers will align each other in a

stable way without reducing the strength of the bounding.

A guide bar 10 comprises three layers 11, 12, 13. The first 11 and the third 13 layer are
identically shaped while the intermediate layer 12 is shorter and have less width. When the
three layers 11, 12, 13 are put together is a groove 14 defined around the guide bar 10
because of the smaller intermediate layer 12. The groove 14 is used for a not illustrated

saw chain.

The guide bar 10 includes three different layers 11, 12, 13 that are bounded together by
two layers 15, 16 of adhesive material that is acting on almost the entire surfaces that are in

contact with each other.

The intermediate layer 12 is provided with several protruding parts 17. The protruding
parts 17 generate a slot between the layers when the layers are put together. The protruding
parts 17 controls the width of the slot and consequently the thickness of the adhesive layer
so that the two adhesive bounding will achieve maximum strength. A constant and exact
width of the slot is also important to ensure that the groove 14 will have the correct width

for the saw chain so it will slide as easy as possible.
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The protruding parts 17 could be shaped in different ways like for example a circle, a
triangle, a rectangle or a knob. The protruding parts 17 are placed on either of the surfaces
that will be in contact with each other. A practical solution that is easy to manufacture is to
place all protruding parts 17 on the two surfaces of the intermediate layer 12. This means

that only one layer needs to be manufactured with protruding parts 17.

On top of the protruding parts 17 is a top-surface 18. The area of the top-surface is
preferably kept small to not reduce the area of the surface where the adhesive is acting
since that will reduce the strength of the bounding. One prefered embodiment of the
protruding parts 17 are a geometrical shape were the top-surface 18 is placed around the
periphery of the geometrical shape. This solution also have the advantage that the layer
that will align the protruding parts 17 will rest on the protruding parts 17 in a stable way

when the guide bar 10 is cured under pressure.

The protruding parts 17 are preferably spread out over the entire surfaces of the
intermediate layer 12. The protruding parts 17 should however not be placed close to the
bottom of the groove 14 that is extending around the guide bar 10 in order to not reduce the
bounding strength in that area. The bounding must be as strong as possible because of the

high loads that the sides of the groove 14 are exposed to from the saw chain during use.

The protruding parts 17 are placed so that there is a big area generated for supporting the
aligning layer. This means that the protruding parts 17 should be spread over the surface so
that a two dimensional surface that will provide a good and stable support for the aligning
layer is created. This two dimensional surface will ensure that a high pressure can be

applied on the guide bar 10 without reducing the bounding strength.

If a quick-acting adhesive is used to keep the layers in the right position in relation to each
other until the adhesive is cured is the quick-acting adhesive preferable applied to the top-
surfaces 18 of the protruding parts 17. The use of the top-surfaces 18 for the quick-acting

adhesive means no reduction of the surface where the adhesive is acting.
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Claims

Device in a guide bar (10) for a chain saw, said guide bar (10) comprising at least
two layers (11, 12, 13) that are bound by at least one layer of adhesive material (15,
16), characterised in that at least one of the surfaces of the layers that will be
bound to each other is provided with several protruding parts (17) that will generate

a slot for the adhesive material when the layers are put together.

Device according to claim 1, characterised in that the height of the protruding

parts (17) defines the width of the slot.

Device according to claim 2, characterised in that the protruding parts (17) are
shaped as the contours of geometrical shapes in order to the reduce the area of the

protruding parts (17).

Device according to any of the previous claims, characterised in that there are at
least three protruding parts (17) placed so that they generate a non-linear shape on

the surface of the layer.

Device according to any of claim 1-3, characterised in that the guide bar (10)

comprises three layers (11, 12, 13).

Device according to claim 7, characterised in that the protruding parts (17) are

placed on the intermediate layer (12).

Device according to any of claim 6, characterised in that the intermediate layer

(12) is provided with protruding parts (17) on both sides.

Device according to any of the previous claims, characterised in that the
protruding parts (17) on the intermediate layer (12) is manufactured by hobbing,

embossing or casting in a mould.



WO 03/045644 PCT/SE02/02172
11

0 ,
J 17 5

. /
M\X@\\\\\W\\w 74
/'(////////////X///// FIG.1

1

12 16 13
i T |
! /:\\ I
'/(/ \)\\' I
.\\\\/,/, l
& .1 FIG.2




INTERNATIONAL SEARCH REPORT

~
Intern@uuias application No

PCT/SE 02/02172

CLASSIFICATION OF SUBJECT MATTER

PC 7 B27B17/02

A
1

According to International Patent Classification (IPC) or to both nationai classification and IPC

B. FIELDS SEARCHED

IPC 7 B27B

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, PAJ

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

16 September 1997 (1997-09-16)
the whole document

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 3 473 581 A (MERZ MAX) 1-8
21 October 1969 (1969-10-21)
the whole document
A US 5 067 243 A (O'NEEL TIMOTHY H) 1-8
26 November 1991 (1991-11-26)
the whole document
A DE 19 43 917 A (MEISSNER RENE) 1-8
11 March 1971 (1971-03-11)
the whole document
A US 5 666 733 A (NITSCHMANN KARL) 1-8

D Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

“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 is cited to establish the publication date of another
citation or other special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the interational filling date but
later than the priority date claimed

"T" later document published after the intemational filing date
or priority date and not in conflict with the application but
g:her#p understand the principle or theory underlying the
invention

“X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
‘rﬁr"\;s,aguch combination being obvious to a person skilled
i .

"&" document member of the same patent family

Date of the actual completion of the international search

19 February 2003

Date of mailing of the international search report

08 04 2003

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

EDDY LEOPOLD/JA A

Form PCT/NSA/210 (second shaet) (July 1992)




INTERNATIONAL SEARCH REPORT

International Application No

PCT/SE 02/02172

Patent document Publication Patent family Publication

cited In search report date member(s) date

US 3473581 A 21-10-1969  NONE

65-5667243 A 26-11-1991 CA 2058811 Al 23-09~1992
DE 4206064 Al 24-09-1992
FR 2674169 Al 25-09-1992
JP 5057703 A 09-03~1993

DE 1943917 A 11-63-1971 DE 1943917 Al 11-03-1971

ﬁ§'£888733 A 16-09-1997 DE 4429348 Al 22-02-1996
FR 2723703 Al 23-02-1996

Form PCT/ISA/210 (patent family annex) (July 1952}




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

