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(57) Abrege/Abstract:

A chain saw (1) comprises an endless saw chain (11) and a saw bar (9) with a peripheral track for the saw chain (11). The saw
chain (11) has a plurality of chain links and/or chain link components, in particular cutter links (29), drive links (23) and/or tie straps
(35). At least one of the tie straps (35) comprises a cavity (43) or notch arranged at a first lateral surface (45) thereof. The first
lateral surface (45) faces a lateral surface of at least one adjacent chain link or chain link component. In order to provide a saw
chain movement with minimized wear and in addition a further reduction of the tendency of the chain links to flex during operation,
the cavity (43) or notch Is manufactured during a deforming process, serves as a reservolr for a lubricant, in particular for oll, for
lubrication of the saw chain (11) and comprises an extension essentially in the driving direction of the saw chain (11) and, atleast in
part, a dilatation, an extension and/or a branching essentially extending in the direction perpendicular thereto.
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(57) Abstract: A chain saw (1) comprises an endless saw chain (11) and a saw bar (9) with a peripheral track for the saw chain (11).
The saw chain (11) has a plurality of chain links and/or chain link components, in particular cutter links (29), drive links (23) and/or
tie straps (35). At least one of the tie straps (35) comprises a cavity (43) or notch arranged at a first lateral surtace (45) thereot. The
first lateral surface (45) faces a lateral surface of at least one adjacent chain link or chain link component. In order to provide a saw
chain movement with minimized wear and in addition a turther reduction of the tendency of the chan links to flex during operation,
the cavity (43) or notch 1s manufactured during a deforming process, serves as a reservoir for a lubricant, m particular for oil, for
lubrication of the saw chain (11) and comprises an extension essentially in the driving direction of the saw chain (11) and, at least in
part, a dilatation, an extension and/or a branching essentially extending in the direction perpendicular thereto.
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Title: SAW CHAIN WITH LUBRICATING LINKAGE

Description

The invention relates to the field of chain saws and in particular to chain saws
comprising an endless saw chain and a saw bar with a peripheral track for the
saw chain.

Saw chains and saw bar assemblies for chain saws are subjected to high me-
chanical loads during operation. The friction of the individual movable parts
against each other causes wear. Generally, such saw chain and saw bar as-
sembly includes essentially a saw bar having a peripheral track for the saw
chain, the saw bar in particular having a gquiding groove formed along the
outer longitudinal edge thereof in which the saw chain runs. The saw chain
comprises a plurality of chain links and/or chain link components, in particular
including cutter links, drive links and/or tie straps. It is also known that the
drive links have respective rakers or tangs which are guided in the guiding
groove. With the chain saw in operation the pivotally connected chain links or
chain link components rub against each other in particular in the region of
their pivot connections. Friction forces occur in the region of the peripheral
track of the saw bar and the sliding surfaces of the individual chain link which
slide on this peripheral track. In case of a quide bar having a guiding groove
friction forces alsc occur in the region of the guiding groove between the side
walls of the stationary fixed gquiding groove and the side surfaces of the run-

ning chain links.

In order to reduce friction forces and the related signs of wear lubrication de-
vices are known for lubricating the existing friction and rubbing pairs wherein
a lubricant, in particular a lubrication oil, is introduced into the guiding groove
where it is taken up by the drive links, in particular by the rakers or tangs
thereof. With the running saw chain and the centrifugal forces caused by its
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circular movement the lubricant is driven also to medium and outer portions of
the chain links, in particular also to their pivot connections. Aforementioned
centrifugal forces, however, also cause the lubricant being driven to the outer
regions of the chain links and being thrown off too rapidly with the effect of an
insufficient lubrication. As a remedial measure, DE 32 07 326 Al discloses an
arrangement on a chain saw for lubricating the saw chain, which comprises
groove-like oil guides arranged at the inner surfaces of saw chain tie straps and
preferably also on saw chain cutter links. As a result, the groove-like oil guides
serve as a reservoir for lubrication oil and the pivot connections and in particular
connecting pins connecting two adjacent chain links can be supplied with the

lubrication oil.

It is an object of the present invention to further improve lubrication of the saw
chain, in particular pivot connections thereof, thereby also reducing the tendency
of the chain links to flex during operation. Another object of the invention is to
provide information to the user of the chain saw related to the saw chain or the

assembly or operation thereof.

In a first aspect, this document discloses a chain saw comprising an endless saw
chain and a saw bar with a peripheral track for the saw chain, the saw chain
comprising a plurality of drive links, each of said drive links comprising an upper
portion and a lower portion, wherein the lower portion is configured to slide within
a guiding groove of the saw bar; and a plurality of tie straps configured to slide

along an edge of the guiding groove, at least one tie strap having one of: a cavity

and a notch, arranged at a first lateral surface thereof, the first lateral surface facing
a lateral surface of at least one adjacent drive link of said plurality of drive links,
wherein the one of: the cavity and the notch: serves as a reservoir for a lubricant for
lubrication of the saw chain; and comprises a first portion and a second portion, the
first portion extending in a driving direction of the saw chain and the second portion
extending substantially in a direction perpendicular to the driving direction, wherein

the at least one tie strap further comprises an embossment arranged at a second

lateral surface, opposite to the first lateral surface.

In a second aspect, this document discloses a saw chain for a chain saw, the saw

chain comprising a plurality of drive links, each of said drive links comprising an

CA 2908071 2018-05-31
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upper portion and a lower portion, wherein the lower portion is configured to slide
within a guiding groove of a saw bar of the chain saw; and a plurality of tie straps
configured to slide along an edge of the guiding groove, at least one tie strap
having one of: a cavity and a notch, arranged at a first lateral surface thereof, the
5  first lateral surface facing a lateral surface of at least one adjacent drive link of said

plurality of drive links, wherein the one of: the cavity and the notch serves as a
reservoir for a lubricant for lubrication of the saw chain; and comprises a first
portion and a second portion, the first portion extending in a driving direction of the
saw chain and the second portion extending substantially in a direction

10  perpendicular to the driving direction, wherein the at least one tie strap further

comprises an embossment arranged at a second lateral surface, opposite to the first

|ateral surface.

A chain saw according to the invention comprises an endless saw chain having a
15 plurality of chain links and/or chain link components and a saw bar having a

peripheral track for the saw chain. The plurality of chain links and/or chain link

components comprise at least one tie strap having a cavity or notch arranged at

a first lateral surface thereof for lubrication of the chain saw. The first lateral

surface of the tie strap faces a lateral surface of at least one adjacent chain link
20 or chain link component. The cavity or notch is manufactured during a

deforming process and serves as a reservoir for a lubricant, in par-

CcA 2908071 2018-05-31
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ticular lubrication oil. With such reservoir lubricant can be kept for a while and
gradually fed to surfaces that are in a sliding movement against each other
while the saw chain is moving. When manufacturing the cavity or notch by us-
ing a deforming process the material of the tie strap, thus the tie strap itself,
IS obtaining an increased stiffness, and yet reducing the tendency of the saw
chain to flex during its rotational movement. The cavity or notch is further
characterized by an extension essentially in the driving direction of the saw
chain and by a dilatation, an extension and/or branching essentially in lateral
direction, i.e. in the direction perpendicular to the driving direction. Having
extensions in two directions, the cavity or notch is able to collect sufficient
lubricant for the lubrication of the chain saw, and further, due to the above-
mentioned manufacturing process, the stiffness, in particular the torsion stiff-

ness, is further increased.

Different structures for the cavity or notch with its extensions in two directions
are conceivable. The cavity or notch may have a large-scale dilatation in the
direction perpendicular to the driving direction. In case of an only partly ex-
tension, dilatation and/or branching the cavity or notch may be T-, L- or Cross-
shaped.

The deforming process may be of any kind of manufacturing process which
brings material strength about, what may be coining, punching, embossing,
bead forming, rolling and/or stamping. Such kind of deforming process is also
very cheap and can be quickly executed.

The deforming process may also be executed in a way resulting in not only
arranging the cavity or notch on the first lateral surface which is directly ex-
posed to that manufacturing step, but in also receiving a respective marking, I.
e. an embossment or elevation, on a second lateral surface opposite to the
first lateral surface, which embossment or elevation may be essentially of the
same shape as the cavity or notch. When having an uneven surface on both

sides the stiffness of tie strap is yet further increased.
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The tie strap may also comprise two rivet bores for its connection with adja-
cent chain links or chain link components and the cavity or notch may be ar-
ranged in the area between the rivet bores. In this way the tie strap is rein-
forced mainly in its central sector where the tendency of torsion is usually no-
tably high.

A preferred embodiment of the invention provides a cavity or notch, or at least
a portion thereof, which comprises a symbol, such symbol providing informa-
tion to a user of the chain saw. The information providing of the symbol may
be of any kind of message that might be helpful for the user to get an indica-
tion of the whole product or any specific component thereof, e.qg. the name or
a mark, logo or code of the producer of the chain saw or of the fitted saw
chain. Alternatively, the user might get also information of the use of the

product or component or its arrangement on the chain saw.

In a preferred embodiment, the user gets an indication of the driving direction
of the saw chain. This may be arranged by a cavity or notch that comprises a
triangular symbol. A first corner or cone end of such a symbol may indicate
the driving direction or direction of rotation of the saw chain. In case of a re-
placement of the respective chain link or chain link component, i.e. of the tie
strap, or of the whole saw chain the user will be informed in that way how to

fit this part into the saw chain or the saw chain into the chain saw.

The first corner or cone end of the triangular symbol may terminate at or close
by a first rivet bore arranged at the tie strap. Thus, the lubricant in the trian-
gular cavity is stored close to the pivoting connection of the tie strap with an
adjacent chain link or chain link component and the lubricant can be gradually

delivered also to the pivoting connection.

Preferably, the cavity or notch further comprises a straight line channel. Such
straight line channel may terminate with a first end thereof at or close by a
second rivet bore arranged at the tie strap, particularly disposed at a distance
from the first rivet bore. In order to provide a contiguous cavity or notch at
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the tie strap, the straight line channel may terminate with its second end at
the triangular symbol, particularly opposite to the first corner or cone end
thereof. That way, the connected channel and triangular symbol form a con-

tinuous arrow-shaped cavity or notch.

In a most preferred embodiment, the straight line channel terminates with its
second end at a second corner of the triangular symbol, which second corner
may form — at least approximately — a right angle. Such a combination of
channel and triangular symbol forms an axially divided arrow with a continu-
ous longitudinal extension from the first end of the channel to the cone end of
the arrowhead. This shape of symbol indicating the direction of saw chain ro-
tation makes best possible use of the area between the two rivet bores,
thereby providing to a large extent an evenly distributed lubricant and further

providing a tie strap with a notably high torsional stiffness.

The invention will be described more fully hereinafter with reference to the
accompanying drawings, in which

Fig. 1 IS @ schematic view of a chain saw with a part of a housing cut
out;

Fig. 2 IS an enlarged cross-sectional view of a cutting assembly of
Fig. 1;

Fig. 3 IS a side elevation view of a segment of a saw chain;

Fig. 4 IS a perspective view of the segment of the chain saw of Fig. 3,

but arranged on a saw bar;

Figs. 5a to 5d are side elevation and perspective views of the inner side and

the outer side of tie straps as used in the saw chain of Fig. 3.
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Fig. 1 shows a schematic view of a chain saw 1 with a housing 3 in which a
driving motor (not shown) is mounted. For gquiding the chain saw 1 two han-
dles 5a, 5b are attached to the housing 3. On one end of the housing 3, oppo-
site to a rearward handle 5b, the chain saw 1 has a cutting assembly 7 which
includes a saw bar 9 and a saw chain 11. In the housing 3 a drive sprocket 13
is provided for driving the saw chain 11. The drive sprocket 13 is driven by the
driving motor. The saw chain 11 runs over the drive sprocket 13 and over up-

per, end and lower edges 15, 17, 19 of the saw bar 9.

Fig. 2 shows, in an enlarged and more detailed view, a cross section taken
through the cutting assembly 7 of Fig. 1 according to intersection line II-II. In
the embodiment shown, the saw bar 9 has a guiding groove 21 in the region
of its peripheral edges 15, 17, 19. A drive link 23 is shown in cross section and
comprises an upper portion 23a and a lower portion 23b. The upper portion
23a Is arranged outside of the guiding groove 21 and the lower portion 23b iIs
arranged inside the guiding groove 21 and is guided during its movement by
the inner walls 25a, 25b of the guiding groove 21.

The drive link 23 is pivotally connected via a rivet 27 to a cutting link 29 which
comprises a cutting tooth 31 with a cutting tip 33 and which is arranged at a
first side of the upper portion 23a of the drive link 23. The cutting link 29 is
completed by a tie strap 35 which is arranged at a second side of the upper

portion 23a of the drive link 23 opposite to the first side.

Fig. 3 shows, in a side view, a segment of a saw chain 11 with a number of
drive links 23 that is pivotally connected by a rivet 27 alternately to a pair of
cutting link 29 / tie strap 35 and a pair of both-sided tie straps 35 constituting
a connecting link 37. The cutting links 29 are alternatingly arranged so that
their respective cutting tips 33 are alternately on both sides of a longitudinal
section plane of the saw chain 11. As can be easily understood, the segment
shown In Fig. 3 is of periodic way. On each side of the series of drive links 23

of the chain saw 11, a cutting link 29 is followed by three tie straps 35.
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Fig. 4 shows the saw chain segment of Fig. 3, however, inserted in the guiding
groove 21 of the saw bar 9. Both cutting links 29 and tie straps 35 are each
equipped with a bottom-sided sliding surface 39 for sliding on the rails 41 of

the guiding groove 21.

In order to minimize wear during the movement of the saw chain 11 oil lubri-
cation is provided. With the movement the individual parts of the cutting as-
sembly 7 execute sliding or rubbing movements against each other for which
lubricant is conducted into the guiding groove 21 for the lubrication of the in-
dividual parts. Rubbing pairs, in particular, are formed between tie straps 35
and drive links 23 in the region of their pivotal connection or between the riv-
ets 27 and the inner surfaces of the bores of the drive link 23. Sufficient lubri-

cation of such rubbing pairs is important for longevity of the chain saw 11.

During the rotational movement of the saw chain 11 the lubricant is taken up
by the lower portions 23b of the drive links 23 and, due to centrifugal force
while moving in particular along the end edge 17 of the saw bar 9, slipped to
the upper portions 23a, thereby moved also into the gaps between drive links
23 and cutting links 29 or tie straps 35, respectively. In order to avoid imme-
diate further catapulting of all the lubricant to the outside each of the tie
straps 35 comprise a cavity 43 that acts as a reservoir for lubrication oil, pre-

venting oil from being thrown off the saw chain 11 by centrifugal force.

As can be best understood from the disclosure of Figs. 5a to 5d showing the
inner 45 and outer 47 sides of a tie strap 35, the cavity 43 is implemented
during a deforming process which could be one of the processes coining,
punching, embossing, bead forming, rolling or stamping. Such a kind of de-
forming process results not only in receiving a cavity 43 on the inner side 45
(Figs. 5b, 5d) but also in receiving a respective embossment 49 on the outer
side 47 (Figs. 5a, 5c¢) of the tie strap 35. The cavity 43 and also the related
embossment 49 are shaped as a longitudinally halved arrow with a horizontally

arranged arrow shaft 51 and an adjacent halved arrowhead 53 which, when
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fitted in the saw chain 11, is directed away from the guiding groove 21 of the
saw bar 9.

The arrangement is realized in that the halved arrow 51, 53 indicates the di-
rection of rotation of the saw chain 11. By reason of having tie straps 35 ar-
ranged on both sides of the saw chain 11, pairs of mirror-inverted tie straps
35 need to be provided for a respective correct indication of the direction of
rotation. The halved arrow 51, 53 is arranged between two bores 55 provided
for connecting the tie strap 35 with the adjacent drive links 23 by rivets 27,
however, the longitudinal extension of the halved arrow 51, 53 is smaller than

the distance between the two bores 55.

The depth of the cavity 43 may be within the range of 0.025 to 0.4 mm, pref-
erably in the range of 0.1 to 0.2 mm, wherein for an equal quantity distribu-
tion of the lubricant the depth of the arrow shaft 51 may be greater than the
depth of the arrowhead 53. However, in the embodiment shown in Figs. 1 to 5
the cavity 43 is of a uniform depth.
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cutting assembly
saw bar

saw chain
drive sprocket
upper edge
end edge
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guiding groove

drive link

upper, lower portion of drive link
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rivet

cutting link
cutting tooth
cutting tip

tie strap
connecting link
sliding surface
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tie strap inner side
tie strap outer side
embossment
arrow shaft
arrowhead

bore
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What is claimed is:

A chain saw comprising an endless saw chain and a saw bar with a

peripheral track for the saw chain, the saw chain comprising a plurality of

drive links, each of said drive links comprising an upper portion and a
lower portion, wherein the lower portion is configured to slide within a
guiding groove of the saw bar; and a plurality of tie straps configured to
slide along an edge of the guiding groove, at least one tie strap having one
of: a cavity and a notch, arranged at a first lateral surface thereof, the first
lateral surface facing a lateral surface of at least one adjacent drive link of
sald plurality of drive links, wherein the one of: the cavity and the notch:
- serves as a reservoir for a lubricant for lubrication of the saw chain; and
- comprises a first portion and a second portion, the first portion
extending in a driving direction of the saw chain and the second portion
extending substantially in a direction perpendicular to the driving
direction,
wherein the at least one tie strap further comprises an embossment arranged

at a second lateral surface, opposite to the first lateral surface.

The chain saw of claim 1, wherein the one of: the cavity and the notch is

one of: T-shaped, L-shaped and cross-shaped.

The chain saw of one of claims 1 and 2, wherein the one of: the cavity and
the notch is manufactured during a deforming process, the deforming

process comprising at least one of: a coining process, a punching process, a
embossing process, a bead forming process, a rolling process and a

stamping process.

The chain saw of any one of claims | to 3, wherein the embossment is of

the same shape as the one of: the cavity and the notch.

CA 2908071 2017-12-29
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The chain saw of any one of claims 1 to 4, whercin the tie strap comprises
two rivet bores for the tie strap to connect with one of: adjacent chain links
and adjacent chain link components and wherein the one of: the cavity and

the notch is arranged in the area between the rivet bores.
The chain saw of any one of claims 1 to 5, wherein at least a portion of the
one of: the cavity and the notch comprises a symbol, thereby providing

information to a user of the chain saw.

The chain saw of claim 6, wherein the symbol indicates the driving

direction of the saw chain.

The chain saw of one of claim 6 and 7, wherein the symbol is triangular.

9. The chain saw of claim 8, wherein a first corner of the triangular symbol

1 0.

1.

2.

13.

terminates at a location that is one of: close by a rivet bore arranged at the

tie strap and at the rivet bore arranged at the tie strap.

The chain saw of any one of claims 6 to 9, wherein the one of: the cavity

and the notch further comprises a straight line channel.

The chain saw of ciaim 10, wherein the channel terminates with a first end
located at one of: at a rivet bore arranged at the tie strap and close by the

rivet bore arranged at the tie strap.

The chain saw of claim 11, wherein the channel terminates with a second
end at the symbol, thereby forming one of: a continuous arrow-shaped

cavity and a continuous arrow-shaped notch.

The chain saw of claim 12, wherein the channel terminates with the second
end at a second corner of the triangular symbol, the second corner forming

at least approximately a right angle, thereby forming an axially divided

CA 2908071 2017-12-29
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arrow with a continuous longitudinal extension from the first end of the

channel to the cone end of the arrowhead.

14. A saw chain for a chain saw, the saw chain comprising a plurality of drive

[5.

6.

17.

links, each of said drive links comprising an upper portion and a lower
portion, wherein the lower portion is configured to slide within a guiding
oroove of a saw bar of the chain saw; and a plurality of tie straps
configured to slide along an edge of the guiding groove, at least one tie
strap having one of: a cavity and a notch, arranged at a first lateral surface
thereof, the first lateral surface facing a lateral surface of at least one
adjacent drive link of said plurality of drive links, wherein the one of: the
cavity and the notch
- serves as a reservoir for a lubricant for lubrication of the saw chain; and
- comprises a first portion and a second portion, the first portion
extending in a driving direction of the saw chain and the second portion
extending substantially in a direction perpendicular to the driving
direction,
wherein the at least one tie strap further comprises an embossment arranged

at a second lateral surface, opposite to the first lateral surtace.

The saw chain of claim 14, wherein the one of: the cavity and the notch is

shaped as one of: T-shaped, L-shaped and cross-shaped.

The saw chain of one of claims 14 and 15, wherein the one of: the cavity
and the notch is manufactured during a deforming process, the deforming
process being at least one of: a coining process, a punching process, a

embossing process, a bead forming process, a rolling process and a

stamping process.

The saw chain of any one of claims 14 to 16, wherein the embossment 1s of

a same shape as the one of: the cavity and the notch.

CA 2908071 2017-12-29
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20.

21.

22.

23.

24.

25.

26.

13

The saw chain of any one of claims 14 to 17, wherein the tie strap
comprises two rivet bores for the tie strap to connect with one of: adjacent
chain links and chain link components and wherein the one of: the cavity

and the notch is arranged in the area between the two rivet bores.

The saw chain of any one of claims 14 to 18, wherein at least a portion of

the one of: the cavity and the notch comprises a symbol, the symbol thereby

providing information to a user of the chain saw.

The saw chain of claim 19, wherein the symbol indicates the driving

direction of the saw chain.

The saw chain of one of claims 19 and 20, wherein the symbol is triangular.

The saw chain of claim 21, wherein a first corner of the triangular symbol
terminates at a location that is one of: close to a rivet bore arranged at the

tie strap and at the rivet bore arranged at the tie strap.

The saw chain of any one of claims 19 to 22, wherein the one of: the cavity

and the notch further comprises a straight line channel.

The saw chain of claim 23, wherein the channel terminates with a first end

that is located at one of: at a rivet bore arranged at the tie strap and close to

the rivet bore arranged at the tie strap.

The saw chain of claim 24, wherein the channel terminates with a second
end at the symbol, thereby forming one of: a continuous arrow-shaped

cavity and a continuous arrow-shaped notch.

The saw chain of claim 25, wherein the channel terminates with the second
end at a second corner of the triangular symbol, the second corner forming

at least approximately a right angle, thereby forming an axially divided
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arrow with a continuous longitudinal extension from the first end of the

channel to the cone end of the arrowhead.
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