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Chain saw guide bar.

@ This disclosure relates to a guide bar (1) for a
chain saw, wherein easily formed multiple
through-holes (2) are provided in a guide bar (1)
for the purpose of reducing the weight of the
guide bar (1). A synthetic resin material (7) fills
the through-holes (2) and is prevented from
falling out of the guide bar (1) by locking parts
(5) at the margins of the holes. In the process of
making the guide bar (1), after multiple
through-holes 2 are provided in a guide bar (1),
the areas around the through-holes 2 are com-
pressed so that they undergo plastic defor-
mation and form the locking parts 5. Then the
synthetic resin material 7 is injected into these
through-holes 2 and allowed to harden so that it
becomes an integrated construction with the
guide bar 1, and the synthetic resin material 7 is
securely locked in place by the locking parts.
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This invention relates to a chain saw guide bar,
the weight of which is reduced, and a method of man-
ufacturing such bars.

Japanese Utility Model Provisional Publication
S.63-188,101 laid open on Dec. 2, 1988 discloses in
Figs. 24-25 a chain saw guide bar having a number
of through holes 10, which are filled with synthetic
resin or light alloy injected into the holes, in order to
reduce the bar weight. Each hole 10 has conical sur-
faces 12 opening outwardly to keep the hardened
lightweight material 11 from falling out.

U.S. Patent No. 5,014,435 dated May 14, 1991
discloses a chain saw guide bar including a pair of
outer plates and an inner plate, which are formed with
pairs of aligned through holes. The holes of each pair
are formed in one outer plate and the inner plate and
filled with lightweight material. After a long period of
use, the outer plates may separate from the inner
plate adjacent the holes.

It is a general object of the invention to provide a
novel method of manufacturing lightweight chain saw
guide bars.

It is another object of the invention to provide a
chain saw guide bar including an inner plate and outer
plates which are securely fastened to the inner plate.

A process according to the invention comprises
forming a chain saw guide bar with a hole theret-
hrough, compressing an edge of the hole to form an
inner peripheral locking portion of the bar sufficiently
within the hole, and thereafter filling the hole with light-
weight material.

A chain saw guide bar according to the invention
comprises a pair of outer plates and an inner plate be-
tween them, the three plates having holes formed
through them which are aligned with each other, the
holes being filled with a lightweight material, and the
outer plates having an inner peripheral locking portion
sufficiently within the respective holes.

The invention will be better understood from the
following description taken with the figures of the
drawings wherein:

Figs. 1(a) through 1(d) are cross-sectional views

showing the steps of the manufacturing process

in accordance with this invention;

Fig. 2(a) is a frontal view of a guide bar according

to a first embodiment of this invention, having

holes formed in it;

Fig. 2(b) is an enlarged cross-sectional view

taken on the line A-A of Fig. 2(a);

Fig. 3(a) is a frontal view showing the manner in

which the guide bar of the first embodiment of this

invention is compressed;

Fig. 3(b) is an enlarged cross-sectional view

taken on the line B-B of Fig. 3(a);

Fig. 4 is a cross-sectional view showing the light-

weight filler material being injected into the guide

bar of the first embodiment of this invention;

Fig. 5 is an enlarged cross-sectional view of the
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guide bar of the first embodiment of this invention,

with the filler material;

Fig. 6(a) is a frontal view of an outer plate of a

guide bar according to a second embodiment of

this invention, having holes formed in it;

Fig. 6(b) is an enlarged cross-section taken on

the line C-C of Fig. 6(a);

Fig. 7(a) is a frontal view of the inner plate of the

guide bar of the second embodiment of this inven-

tion, having holes formed in it;

Fig. 7(b) is an enlarged cross-section taken on

the line D-D of Fig. 7(a);

Fig. 8(a) is a frontal view showing an outer plate

of the guide bar of the second embodiment of this

invention after compression;

Fig. 8(b) is an enlarged cross-section taken on

the line E-E of Fig. 8(a);

Fig. 9 is a cross-sectional view showing the light-

weight filler material being injected into the guide

bar of the second embodiment of this invention;

Fig. 10(a) is an enlarged cross-sectional view

showing the second embodiment of this inven-

tion;

Fig. 10(b) is a further enlarged view of a fragment

of Fig. 10(a);

Fig. 11(a) is an enlarged cross-sectional view

showing a modified version of the second embo-

diment of this invention;

Fig. 11(b) is a further enlarged view of a fragment

of Fig. 11(a);

Fig. 12(a) is a frontal view showing a third embo-

diment of this invention; and

Fig. 12(b) is an enlarged cross-section taken on

the line F-F of Fig. 12(a).

With reference to the accompanying drawings, a
simplified manufacturing method according to this
invention is illustrated in Figs. 1(a) through 1(d).
Through-holes 2 are provided in the guide bar 1 as
shown in Fig. 1(a), and then a compression tool 3 is
pressed against one side of the through-holes 2 as
shown in Fig 1(b). The compression tool 3 forms a
locking flange 5 on the inside of each through-hole 2
by causing the area around the through-hole 2 to
undergo plastic deformation, conforming to the shape
of the tip of the compression tool 3. The flange 5
extends radially inwardly and forms a shoulder 5a
which is displaced slightly from the outer surface 1b.
The tool 3 includes a slanted portion 3a which
deforms the edge of the hole 2, and a flat portion 3b
which engages the flat outer surface 1b of the bar 1
and controls the amount of movement of the tool into
the hole and thus the amount of deformation. Next, as
shown in Fig. 1(c), the lower openings of the through-
holes 2 are sealed by a flat sheet 8 which is held
against the bottom surface 1c¢, and a lightweight filler
material 7 is injected from above by an injection
nozzle 6. Then, after allowing the lightweight filler ma-
terial 7 to harden, the guide bar 1 and the lightweight
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filler material 7 form an integrated construction, with
the locking flange 5 locking the lightweight filler ma-
terial 7 securely in place, as shown in Fig. 1(d). In the
drawings, 1a is a guide channel for the chain (not
shown) provided around the periphery of the guide bar
1.

Figs. 2 through 5 show a first embodiment of the
invention, in which the manufacturing method of this
invention is used for a guide bar 1 formed by a single
plate. Figs. 2(a) and 2(b) show the bar with the holes
2 in it, Figs. 3(a) and 3(b) show the compression or
deformation step, Fig. 4 the injection step, and Fig. 5
shows the integrated guide bar 1 produced by those
steps. It will be noted that a flange is formed on both
ends of the holes.

As shown in the frontal view of the guide bar in
Fig. 2(a) and in the enlarged cross-section A-A in Fig
2(b), multiple straight through-holes 2 having an oval
shape are provided in the center part of the guide bar
1.

Next, as shown in the frontal view in Fig. 3(a),
wherein the guide bar described above has been
compressed the areas around the through-holes 2 are
deformed by the compression tool 3 from one side of
the through-holes 2. When this is done, as shown in
the enlarged cross-section B-B in Fig. 3(b), the areas
around the through-holes 2 undergo plastic defor-
mation to become the same shape as the tapered part
3a at the tip of the compression tool 3. The bar is then
turned over and the tool 3 deforms the other side of
each hole.

In this embodiment, in addition to a tapered part
4 being formed around each side of the through-holes
2, a locking flange 5 is formed inside the through-ho-
les 2 in a continuous projection from this tapered part
4.

Next, as shown in the cross-sectional view in Fig.
4, the guide bar 1 is placed on a sheet 8, and a light-
weight filler material 7 (a material which has a specific
gravity lighter than that of the guide bar, for example,
polyester resin, polycarbonate resin, fiber-reinforced
plastic or some other synthetic resin) is injected from
above by the injection nozzle 6.

After allowing the lightweight filler material 7 to
harden in this state, the guide bar 1 and the light-
weight filler material 7 form an integrated construc-
tion, as shown in the cross-sectional view of the guide
bar including the lightweight filler material in Fig. 5.

Thus, after the through-holes 2 are provided in
the guide bar 1, because the locking parts 5 are easily
formed by compressing the areas around the through-
holes 2, the manufacturing processes are simplified,
and the lightweight filler material 7 is securely locked
in place in the guide bar 1 by these locking flanges 5.

It should be noted that the through-holes 2 des-
cribed above can be punched out of the plate forming
the bar by mounting a punch in a press machine and,
because it is also possible to compress and deform
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the through-holes 2 by mounting the compression tool
3 mentioned above in the same press machine, it is
possible to continuously perform both the hole-form-
ing step and the compression step using the same
machine in a progressive die of the machine.

In addition, with this first embodiment, by com-
pressing both sides of the through-holes 2, the tap-
ered part 4 and the locking flange and the shoulder
are formed on both sides of the through-holes 2, thus
providing an even stronger locking relationship be-
tween the lightweight filler material 7 and the guide
bar 1.

In addition to the single-layer type of chain saw
guide bar described above and shown in Figs. 1 to 5,
there are also guide bars which have a three-layer
construction. This three-layer type guide bar 9 (see
Fig. 9) is comprised of an inner plate 11 sandwiched
from both sides by two outer plates 10, and using the
manufacturing method described above for this three-
layer type provides additional advantages.

This three-layer type guide bar will be described
in connection with the second embodiment of the
invention shown in Figs. 6 through 10.

In this second embodiment, Figs. 6 and 7 show
the hole-making step, Fig. 8 the compression and
deformation step, Fig, 9 the injection step, and Fig. 10
the integrated guide bar 9 produced by those steps.

As shown in Fig. 6(a) and in Fig. 6(b), multiple
straight through-holes 13 are provided in the center
area of the two outer plates 10. In addition, as shown
in Fig. 7(a) and in Fig. 7(b), multiple straight through-
holes 14 (which are slightly larger than the through-
holes 13) are provided in the center area of the inner
plate 11 of the guide bar 9. The holes 13 and 14 are
aligned when the three plates are stacked or
sandwiched together.

Next, as shown in Fig. 8(a), the areas around the
through-holes 13 of both outer plates are compressed
and deformed by the compression tool 3 as previously
described, from one side of the through-holes 13.
When this is done, as shown in the enlarged cross-
section E-E in Fig. 8(b), the areas around the through-
holes 13 undergo plastic deformation to the same
shape as the tapered part 3a at the tip of the compres-
sion tool 3.

In this embodiment, in addition to a tapered sur-
face 4 being formed around the through-holes 13, a
locking flange 5 is formed inside the through-holes 13
in a continuous projection from this tapered part 4, as
shown in Fig. 10(b).

The center plate and the two outer plates are then
assembled, and it will be noted from Fig. 10 that the
deformed sides of the holes of the outer plates are
adjacent the center plate.

Next, as shown in the cross-sectional view of Fig.
9, after the inner plate 11 is sandwiched from both
sides by the outer plates 10 in which locking flanges
5 have been formed on the inner sides of the through-
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holes 13, the three plates are fused together to form
an integrated construction by a process such as spot-
welding at multiple locations S (the locations which
are marked "x" in Fig. 7) around the periphery of the
inner plate 11. In this condition, an irregular shape is
formed by the margins of the through-holes 13 and 14
due to the different diameters of the holes in the outer
plates 10 and the inner plate 11, as shown in Fig.
10(b). The holes of the inner plate are larger and their
margins are offset outwardly from the holes of the two
outer plates.

This three-layer guide bar 9 is then placed on a
sheet 8, shown in Fig. 9, and a lightweight filler ma-
terial 7 (in this case, a fiber-reinforced plastic of the
type mentioned earlier is effective) is injected from
above by the injection nozzle 6.

By allowing the lightweight filler material 7 to har-
den in this state, the guide bar 1 and the lightweight
filler material 7 become an integrated construction, as
shown in the cross-sectional view of the guide bar
including the lightweight filler material in Fig. 10(a)
and the partial enlarged view in Fig. 10 (b).

Thus, with a three-layer guide bar 9, by compres-
sing the through-holes 13 in the outer plates 10, in
addition to making it possible to easily lock in place
the lightweight filler material 7 in the guide bar 9,
because the lightweight filler material 7 is locked in
place by the locking flanges 5, the material 7 also
locks together the outer plates 10. This has the advan-
tage that the material 7 prevents the outer plates 10
from peeling away from the inner plate 11.

In addition, because the lightweight filler material
7 acts as a means for joining together the inner plate
11 and the outer plates 10, the number of spot-weld
locations S can be reduced to less than that needed
for the guide bar of the prior art.

It should be noted that, as shown in the cross-sec-
tional view in Fig. 11(a) of a modified version of the
above embodiment and the enlarged view in Fig.
11(b), even if the inner plate 11 and the outer plates
10 are connected in the reverse manner from that of
the above embodiment, the construction is such that
the outer plates 10 will not peel away from the inner
plate 11. As best, shown in Fig. 11(b), the defor-
mations are on the outer sides of the holes of the outer
plates, rather than on the inner sides as shown in Fig.
10(b). Again, the holes of the inner plate 11 have a
larger diameter than the holes of the two outerplates,
which creates a step-like configuration which inter-
locks with the filler material.

In addition, as shown in the frontal view of the
guide bar in the third embodiment in Fig. 12(a) and the
enlarged cross-section F-F in Fig. 12(b), by providing
multiple approximately rectangular-shaped through-
holes 16 in positions near the outer edge of the inner
plate 18, because the lightweight filler material 7 (in
this case, the fiber-reinforced plastic mentioned ear-
lier is preferred) injected into these through-holes 16
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acts as a means of joining together the outer plates
17 and the inner plate 18, it is possible to reduce the
number of spot-weld locations S (the locations mar-
ked "x" in the drawing) even further from that used for
the second embodiment described above. In this
case, by forming an empty area or cavity 18a in the
center of the inner plate 18, itis also possible to further
reduce the weight of the guide bar 15.

It should be noted that, by using a flexible sheet
coated with heat-resistant resin or similar material for
the backing sheet 8 mentioned earlier, it is possible to
correct any gaps between the guide bar and the sheet
8 which might be caused by distortion of the guide bar
or other reasons, thus ensuring a close seal with the
underside of the guide bar.

In addition, although in the embodiments des-
cribed above, the tapered part 4 and the locking part
5 are formed around the through-holes by forming the
tip of the compression tool 3 into a tapered shape,
other shapes may be used so long as they are suffi-
cient to form a locking part 5 capable of locking in
place the light-weight filler material 7. Such a locking
part may be a shoulder or other shape extending
toward the center of the hole, which interlocks with the
filler material and inhibits movement of the filler ma-
terial along the axis of the hole.

With this invention, because it is possible easily
to form through-holes in a chain saw guide bar for the
purpose of reducing the weight of the guide bar, and
locking parts which lock in place the lightweight filler
material, it is possible for the manufacturing proces-
ses to be simplified and also the work efficiency is
increased. Thus, the weight of the bar may efficiently
be reduced.

In addition, because it is also possible to continu-
ously form both the through-holes and the locking
parts using the same punching die machine, auto-
mation also becomes possible.

Also, because the lightweight filler material with
which the through-holes are filled is securely locked
in place by the locking parts formed around the
through-holes, there is no chance of the filler material
falling out.

Furthermore, for a three-layer guide bar,
because, in addition to preventing the lightweight filler
material from falling out, the locking parts formed
around the through-holes also lock together the outer
plates with the center plate, it is possible to prevent
the peeling away of the outer plates.

Claims

1. Aprocess of making a chain saw guide bar, which
comprises the steps of:
forming a chain saw guide bar with at least
one hole therethrough,
compressing an edge of the hole to deform
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the bar and form an inner peripheral locking por-
tion of the bar,
thereafter filling the hole with lightweight
material which hardens and interconnects with
said locking portion. 5

A chain saw guide bar comprising a pair of outer
plates and an inner plate sandwiched between
them, the three plates having holes formed
through them which are substantially aligned, 10
said holes being filled with a lightweight material,
and said outer plates having an inner offset
peripheral locking portion sufficiently within the
respective holes, said locking portions intercon-
necting with said lightweight material. 15

A process of making a chain saw guide bar utili-

zing a deforming tool having a slanted surface,

comprising the steps of:
forming at least one hole through said bar; 20
moving said tool into said hole and press-

ing said slanted surface against said bar at the

edge of said hole with sufficient force to deform

said edge into said hole;
removing said tool from said hole; and 25
filling said hole with a hardenable liquid

A chain saw guide bar, comprising a substantially

flat bar having at least one hole formed through

it, said hole having a margin around an opening, 30
said bar further including plastically deformed
portion at said margin, said deformed portion
extending into said opening, and a lightweight
material filling said opening and extending
around said deformed portion, said lightweight 35
material having a lighter weight than the weight of

the material of said flat bar.
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