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ABSTRACT

A lopper used to perform lopping, pruning and similar operations
includes a lopping head having a spring-biased blade cooperating with a
jaw, a drive mechanism connected to the Iopping nhead and an elongate
housing connected to the drive mechanism. The drive mechanism includes
a first and a second mating portion selectively rotatable with respect to
one another about an axis permitting positioning of the lopping head
relative to the elongate housing, a first wheel rotatable about the axis; a
second whéel rotatable about the axis and coupled to the blade by a head
line, and a driving line arrangement comprising a driving line arranged to
rotate the second wheel and the first wheel together when the driving line
'is drawn and to keep the second wheel stationary when the lopping head

is positioned relative to the elongate housing
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LOPPER

" FIELD OF THE INVENTION

[0001] The present invention relates generally to the art of

cutting tools, and particularly to shearing devices, such as loppers.
BACKGROUND OF THE INVENTION

[0002] The starting point of the lopper of the present invention,
and thus the lopper according to the most closely-related background art
related thereto, Is disclosed in US Patént No. 5,950,315. Since most of
the structural features of the lopper of the present invention correspond

with those of the lopper disclosed in the above patent, it is incorporated

herein by reference.

[0003] In the lopper known from the above patent, a spring-
biased cutting blade which is pivotally turnable about a pivot point and

which, together with a fixedly-positioned counter-blade, constitutes a jaw,

is used by a drive mechanism which, through a chain, transmits power to

the cutting blade. In the drive mechanism, the chain is attached to a chain
wheel connected to a drive wheel connected to a driving line. A length of
the driving line has been wound around the drive wheel. The chain whee!
and the drive wheel are arranged to rotate together around a common
axis, and when the driving line is drawn, both the drive wheel and the
chain wheel connected thereto are made to rotate around their common
axis. When the driving line is no longer drawn, the spring of the‘ blade
returns the driving line into its original position. Such a drive mechanism is

simple and reliable.
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[0004] The above-described drive mechanism does, however,
have a problem. In the lopper described in the above-mentioned US Paten’t
No. 5,950,31 5, the lopping heéd Is further pivotally mounted relative to
the elongate housing of the lopper to enable the angle of the lopping head
to be adjusted with respect to the elongate housing. Such _adestme.nt
causes the driving line either to wind around the drive wheel or to be
released therefrom. If the driving line winds around the driving wheel, it
siletaneously also winds the chain wheel whic'h, in turn, directs a pulling
force at the moving blade through the chain, changing the width of the
jaw. In order for this change to be compensated for or cancelled out, the
attachment at one end of the driving line to the elongate housing of the
lopper has to be released, thus releasing more d'riving line in order to
enable the maximum dimensions of the jaw to be returned. Even if this |
édjustment of the length of the driving line could be carried out in a
simple manner with respect to the knot by which the driving line has been
attached to the elongate housing, the fact that the length of the driving

line is being adjusted nevertheless causes some additional inconvenience.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is thus 'fo further
develop the lopper described in the above-mentioned US Patent in such a

way that the drive mechanism automatically compensates for the length

. of the driving line in order to enable the position of fhe lopping head to be

 adjusted relative to the elongate housing without the adjustment affecting

the width of the jaw. This enables the need to adjust the dimensions of

the jaw by adjusting the length of the driving line to be eliminated.
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[0006] The above-mentioned object is achieved by means of a
lopper according to the invention, the lopper comprising:

a lopping head having a spring-biased blade pivotally
connected to a jaw about a pivot point, the jaw coopefating with the
blade to sever a workpiece received in a bight formed by the jaw;

a drive mechanism connected to the lopping head;

an elongate housing connected to the drive mechanism;

the drive mechanism comprising:

a first and a second mating portion selectively rotatable

~ with respect to one another about an axis permitting positioning of the

lopping head relative to the elohgate housing, the first mating portion
being connected to the elongate housing and the second mating portion
being connected to the lopping head; ' ‘

' a first wheel rotatable about the axis;

a second wheel rotatable about the axis and coupied to
the blade by a head line, the head line being connected to the Second
wheel at a first connecting point such that the heéd line is wound about a
guiding surface of the second wheel as the second wheel rotates about
the axis; and

a driving line afrangement comprising a driving line
arranged to rotate the second wheel and the first wheel together when
the driving line is drawn and to keep the second wheel stationary when

the Iopping head is positioned relative to the elongate housing.

00071 According to a preferred embodiment of the invention,

the driving line arrangement comprises:

a through hole in the second wheel for allowing the
driving line to be led through the second whesel,

a first passage on the inner surface of the second mating

portion for receiving a first portion of the driving line led through the

.3-
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second wheel, the first portion of the driving line sliding through the hole
when the first and secona wheel.rotate together,

a second paésage in the second mating portion for leading
the driving line outside the second mating portion, the second passage
turning with the second mating portion when the lopping head is
positioned relative to the elongate housing, and '

a third passage on the first mating portion for receiving a

second portion of the driving line, one end of the second portion of the

driving line being at a second connecting point connected to the first

mating portion and the length of the second portion of the driving line

depending on the position of the ROpping head relative to the elongate

housing.

[0008] As is apparent from the above, the drive mechanism of
the lopper of the invention has two operating states,x ocne being the
operating state prevailing when the lopper is used in an ordinary manner,
and the other being the operating state prevailing when the angle of the
lopping head is being adjusted with respect to the elongate housing. Both
of these operating situations require that the length of the driving line
should be compe’hsated for éeparately from eéch other in order for the
drive mechanism to operate as desired and to allow the position of the

lopping head to be adjusted relative to the elongate housing without

. causing a need to adjust the length of the driving line in order to keep the

dimensions of the jaw as desired.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In the following, an exemplary embodiment of the
invention will be described in gre‘at’er'detail with reference to the

accompanying drawing, in which like reference numerals identify like

elements, and in which
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[0010]  Figure 1 Is an axonometric view showing a lopping head
of a lopper of the invention, including the related drive mechanism but .

without a driving line, and

[0011] Figure 2 1s an exploded view showing'.a section of the .

lopper shown in Figure 1, illustrating how a driving line is led through the

drive mechanism.

DETAILED DESCRIPTION OF PREFERRED EXEMPLARY EMBODIMENTS

[0012] The present invention relates to cutting tools, such as
loppers. However, while the invention asdesc-rib.ed herein is often referred
to as a lopper, those skilled in the art will appreciate that the mechanism
described herein and the principles of the operation thereof can broadly be

applied to a wide variety of other cutting implements in general.

100131 Referring to the figures, a tool or a lopper, which Is
generally designated by a reference number 10, for lopping, trimming and
pruning operations includes a lopping head 12, an elongate housing 14
(only a part of which ‘is shown), and a drive mechanism 16 disposed
hetween the lopping head 12 and the héusing 14. The lopping head 12
includes a blade 18 pivotable about a pivot point 19, and cooperating
with a jaw 20 forming a bight 22 configured to receive a workpiece to be
severed by the blade 18. A spring 26 biases the blade 18 to an open

position relative to the jaw 20.

[0014] Since the present invention particularly relates to the
drive mechanism 16, the following description will be focuséd on the
operation of the drive mechanism, ignoring structural parts that relate to
the lopping head and the operation thereof or to the elongate housing and
the handles thereof or to the attachment of the driving line to these

handles. Such parts may be identical in structure and operation with

-5-
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respect to what has been already disclosed about the corresponding parts

in the above-mentioned US Patent No. 5,3950,315.

[0015] According to the invention, the drive mechanism 16
comprises a first and a second mating portion 32 and 34, respectively,
rotatable with respect to one another about an axis 36. The first mating
portion 32 is connected to the elongate housing 14 and the sécond
mating portion 34 Is connected to the lopping head 12. A bolt constitutes .
the axis 36, which is aiso used for tightening the mating portions 32 and
34 against one another. The surface of portion 32 to be arranged against

portion 34 is equipped with serrations 40 and it is arranged to be inserted

" inside a flange 38 In the portion 34. The inside of the flange 38, i.e. the

inner rim of the mating portion 34, is provided with counter-serrations 42
corresponding with the serrations 40. When the mating portions 32 and
34 are arranged against one another, the serrations on the opposing

surfaces thereof set against each other, locking the mating portions in a

desired position respective to each other. Only by loosening the force

pressing the mating portions 32 and 34 against each other is the mating

portion 34 allowed to rotate with respect to the mating portion 32.

[001€6] As mentioned above, the mating portion 32 is connected
to the elohgate housing 14 which enables the lopping head of the lopper
of the invention to be brought to a desired height in order to cut off
branches at the particular height. Rotating the mating portion 34 with
respect to the mating portion 32 thus means that the angle of the §Opping'
head is adjusted with respect to the elongate housing 14. Such
adjustment of the angle is usually preferable in order to enable branches
to be cut off at a desired angle. In practice, the above-mentioned
loosening of the mating portions 32 and 34 with respect to each other

takes place by turning a wing nut 44 arranged around the axis 36

-6-
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underneath a locking nut 46 to be wound at an end of the axis. The Wing
nut 44 sets against the outer surface of the mating portion 32 and, as
shown by Figure 2, this outer surface, underneath the wihg nut 44, is
provided with a counter-surface ascending 'i‘n a ramp-like manner for the
wing nut 44 in order to enable a tightenéd and a loosened position to be
achieved between thé mating portions 32 and 34 by winding the wing nut
44 between two rotation positions. In the loosened position, the mating
portions 32 and 34 can be wound respective to each other. Even in this
loosened position, thé axis bolt 36 is provided with an appropriate
tightness between the mating portions 32 and 34 by means of a spring

washer 48 arranged between a head 82 of the axis bolt 36 and the outer

surface of the mating portion 34.

[‘0017] As its main parts, the drive mechanism 16 for moving the
blade 18 comprises two wheels: a drive wheel 50 and a chain wheel 52.
The chain wheel 52 is connected to the blade 18 by a head line 54 (e.g.
by locking parts 56 and 58). As shown in the figures, the head line 54 is
preferably a chain. Nevertheless, those skilled ih the art will readily
appreciate that a rope, a cable or a strap couid also be suitable for use as
the head line 54. One end of the head line 54 is connected to the chain
wheel 52 at a connecting point. The other end of the head line 54 is
connected to a region 60 of an arm 62 of the blade 18 extending away
from a pivot 19. The chain wheel 52 comprises a trough to receive the
chain 54 when the chain wheel 52 rotates arou\nd' the axis 36 during :
cutting mation of the lopper. As can be seen in Figure 2, the chain wheel
52 sets inside the mating portion 34. Since, in the drive mechanism of the
invention, the blade 18 is not subjected to a pulling force when the
rotation positicn of the mating portion 34 is being adjusted with respect
to the m-ating portion 32, the chain wheel 52 turns along with the mating

portion 34 when this adjustment is being carried out.

-7-
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[0018] The drive mechanism further combrises a second wheel,
i.e. the drive wheel 50. This wheel is also located on the axis 36, and
once the drive mechanism has been assembled, the drive wheel 50
resides inside the mating portion 32. Contrary to the drive wheel 52, this
wheel does not turn around the axis 36 when the position of the lopping

head 12 is being adjusted with respect to the elongate housing 14 of the

lopper of the invention.

[0018] The functions described above, i.e. the operation of the
lopping head on one hand and the adjustment of the angle of the lopping
head with respect to the elongate hous_ing of the lopper on the other, are
implemented mainly based on the manner in which the driving line driving
the lopping head is arranged inside the drive mechanism. In Figure 2, the
dri'ving line and the way in which it is positioned inside the drive \
mechanism are illustrated by a broken line and the reia'ted arrows, which

“indicate the direction in which the driving line travels from the elongate

housing of the lopper through the drive mechanism to its point of

attachment.

[0020] The driving line enters the drive mechanism through a

~ hollow shaft 64 of the first mating portion 32. At this point, the driving
line is designated by a reference number 66. Next in the direction of

~entry, the driving line i1s led around the drive wheel 50 such that when the
lopping head 12 is in its normal position, i.e. substantially parailel with the
elongate housing of the lopper, the driving line winds slightly more than
one ro'und around the drive wheel. This section of the driving line is
designated by a reference number 68. After winding the slightly more
than one round around the drive wheel 50, the driving line has been led
through the chain wheel 52. This through hole is designated by a

reference number 70 and it i1s located close to the outer rim of the .chain

001.1277799 ' _8-
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wheel such that the driving line is able to move from the rim of the driving
wheel 50 substantially in the direction of the axis 36 through the through

hole 70, the edges at the entrance of the through hole thus not causing

friction to the driving line.

[0021] [n order to enable the driving line to travei 'through the

through hele 70 also otherwise as smoothly and with as low a friction as

nossible, the chain wheel 52 is provided with a substantially rectangular -
opening equipped with a pivotally mounted wheel 72. The rotation axis of

this wheel is perpendicular to the axis passing through the chain wheel

. 52, i.e. to the direction of the bolt 36. The rim of the wheel 72 is

equipped with a U-shaped trough, the radius of chvature of the U-shaped
trough substantially corresponding With the radius of curvature of the O-

shaped driving line; consequently, one half'of the driving' line falls into the
trough provided on the rim of the wheel 72. This ensures that in practice,
the driving line does not slip with respect to the wheel 72 but the travel

of the driving line through the chain wheel 52 is based on the rotation of
the whéel 72. This means that the friction of the driving line with respect

to the through hole 70 is extremely low.

(0022] After traveling through the chain wheel 52, the driving
line makes less than one round in a shallow trough-like space provided at
the bottom of the second mating portion 34. This section of the driving -
line is designated by a reference number 74. After traveling the less than
one round at the bottom of the mating portion 34, the driving line
emerges on the outer surface of the mating port'ion 34 through the

bottom surface, i.e. on the surface, which in Figure 2 is located in the

direction of the head 82 of the bol-'t 36. The backward surface is provided
with a relatively short trough 76 for the driving line; this is shown in

Figure 1. Through this trough, the driving line is led into a tubular through

-g-
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hole 78, which protects the driving line from external damage to which |
the driving line would be exposed at this point if it were more openly

disposed on the surface of the drive mechanism.

[0023] The tubular through hole 78 enables the driving line to'be
led from the mating portion 34 in the direction of the axis 36 1o the '
mating portion 32. There, it is circumfe'rentially'ied into a trough-like
space 80 provided along the outer surface of the mating portion 32. The
section of the driving line traveling in this trough-like space is designated
by a reference number 82, The length of this trough-like section is about
% of the length of one round. After traveling this particular distance in the

trough 80, the driving line is led from the trough 80 through an opening
provided in a side thereof, onto the surface of the mating portion 32
where the wing nut 44 and the locking nut 46 reside. After traveling
through this \thro_ugh hole 84, the driving line is provided with a knot to
prevent the travel of the driving line through the opening 84. This

provides an attachment point for an end of the driving line in the mating

portion 32.

[0024] The operation of the drive mechanism of the lopper of the
invention, and particularly the operatiqn of the driving line thereof in '
different operating situations, will be described in the following. When the
lopper of the invention is used in a normal manner, the section 66 of the
driving line 1s drawn, the result being that the section 68 of the driving
line directs to the drive wheel 50 a force trying to turn it. The force
rotates the drive wheel 50 and the chain wheel 52 therewith. This, in
turn, through the chain 54, directs a driving force at the moving blade 18
and against the pulling force of the spring 26. When the drive wheel in
this operating situation rotates around its axis, it draws the driving line

from the side of the chain wheel 52, discharging the driving line outwards

001.12777989 -10-



0C1.1277792

CA 02439746 2003-08-18

Attorney Docket No.: 074427-0193

through the shaft 64 of the mating portion 32. In practice, this section of
the driving line is obtained from the section 74 of the driving line located
on the bottom of the mating portion 34. During the cutting motion of the
lopper, the mating portion 34 remains stationary while the chain wheel 52
rotates therein, the section 74 of driving line thus being gradually
discharged via the through hole 70 through the chain wheel 52 onto the
drive wheel 50, being further discharged therefrom through the hollow
shaft 64 of the mating portion 32. In this normal operating situation,.‘the

drive wheel 50 and the chain wheel 52 thus turn together.

[0025] In the above-described situation, the section 74 of the

driving line located at the bottom of the mating portion 34 thus

compensates for the additional need for the driving line caused by the
driving line not being directly attached to the chain wheel 52 but being
continued through the chain wheel in order to achieve a desired operation
in accordance with the invention to enable the angle of the lopping head

to be adjusted without causing a need to adjust the length of the driving

line.

[0026] As has become apparent above, the angl'_e of the lopping
head 12 is adjusted respective to the Iongitudinal,direction of the elohgate
housing of the lopper by rotating the mating portion 34 connected to the
lopping head 18 with respect to the mating part 32 connected to the
elongate housing 14. According to the invention, this turning or rotation
should not cause the section 66 of the driving line to be drawn, which
means that during the adjustment, the position of the blade 18 with '
respect to the counter-blade 20 also remains unchanged. This requires a

special arrangement; one such arrangement is shown in Figure 2.
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[0027] . In order to prevent a pulling force from being directed at
the blade 18 when the mating portion 34 is rotated, the chain wheel 52
has to rotate along with the mating portion 34 when the adjustment IS
being carried out. On the other hand, the position of the drive wheel 50

has to be fixed in order to ensure that the section 66 of the driving line is

" not being pulled. In practice, then, when the angle is being adjusted, the

drive wheel 50 remains stationary while the chain wheel 52 rotates with

respect to the drive wheel 50, Depending on the direction in which the
lopping head 12 is rotated, i.e. the mating portion 34 is rotated with
respect to the mating portion 32, either more driving line is wound onto

the drive wheel 50 or the driving line is discharged therefrom. |f the

~ mating portion 34 is rotated in the direction wherein the section 68 of the

driving line wounds around the drive wheel, more driving line is wound
onto the drive wheel 50. Since the chain wheel 52 rotates along with the
mating portion 34, no section 74 of the driving line is released while the
angle is being adjusted. The additional driving line is thus obtained from

the section 82 of the driving line which resides in the trough 80 of the

mating portion 32.

[0028] As can be seen in Figure 2, rbtating the mating portion 34
in the above-mentioned direction means that the through‘hoie /8 therein
rotates with respect to the mating portion 32. The section 82 of the
driving line located in the trough 80 is thus partly allowed to be released
from the trough 80 and to pass through a through hole tube 78, and
further into the trough located on the bottom of the mating portion 34
and, through the through hole 70 in the chain wheel 52, onto the drive
wheel 50. Similarly, when the lopping head is rotated in the opposite

direction to that mentioned above, i.e. in the opposite direction to that of

-19-
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the‘drivi’ng line on the drive wheel 50, the driving line on the drive wheel
50 is released, being allowed to travel in the opposite direction to the
previously-mentioned one through the through hole 70 via the trough
located on the bottom of the mating portion 34, and through the through
hole 78 into the trough 80 on the outer rim of the mating portion 32. In

different operating situations, the section of the driving line residing on

~the drive wheel 50 and the section of the driving line residing in the

trough 80 thus compensate for each other in length such that the
adjustment of the angle of the lopping head 12 With'respect to the
elongate housing of the lopper causes no need to adjust the length of the
driving line and, consequently, does not change the width of the jaw

while such adjustment is being carried out. Naturally, the above-described

- operation requires that the diameter of the drive wheel 50 and the

diameter of the trough 80 should be dimensioned appropriately with

respect to each other, i.e. in practice, their diameters should be

substantially equal in size.

[0029] It is understood that the above description is of a
preferred exemplary embodiment of the present invention, and that the
invention is not limited to the specific forms described above. For
example, while the invention has been described in association with a
device taking the form of a Eoppef, It can be used with other items as
well. The drive wheel and the chain wheel can have other configuratiohs
while preserving their essential function that is described above.
Nevertheless, it should be understood that these and other substitutions,
modifications, changes and omissions may be made in the design and
arrangement of the elements disclosed herein without departing from thé

scope of the appended claims.

13-
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WHAT IS CLAIMED I|S:

1 1. A lopper comprising:
5 a lopping head having a spring-biased blade pivotally
3 connected to a jaw about a pivot point, the jaw cooperating with the

+ blade to sever a workpiece received in a bight formed by the jaw:

5 B a drive mechanism connected to the lopping head:
5 | an elongate housing connected to the drive mechanism:
7 the drive mechanism comprising:
' 8 a first and a second rhating portion selectively rotatable with

¢ respect to one another about an axis permitting positioning of the lopping
10 head relative to the elongate housing; the first mating portion being

11 connected to the elongate housing and the second mating portioh being

12 connected to the lopping head;

13 a first wheel rotatable about the axis:

14 \ a second wheel rotatable about the axis and coupled to the
15 blade by a head line, the head line being connected to the second whéel '
16 at a first connecting point such that the head line is wound about a

17 guiding surface of the second wheel as the second wheel rotates about
18 the axis; and

19 - a driving line arrangement comprising a driving line arranged
20 to rotate the second wheel and the first wheel together when the driVing-
21 line is drawn and to keep the second wheel stationary when the lopping

-

22 head is positioned relative to the elongate housing.

001.1277799 -14-
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1 2. A lopper comprising:
2 a lopping head having a spring-biased blade pivotally
3 connected to a jaw about a pivot point, the jaw cooperating with the |

4+ blade to sever a workpiece received in a bight formed by the jaw;

5 a drive mechanism connected to the lopping head,;

5 an'elongate housing connected to the drive mechanism;

7 the drive mechanism comprising: '

8 a first and a second mating portion selectively rotatable with

9 respect to one another about an axis permitting positioning of the lopping
10 head relative to the elongate housing, the first mating portion being
11 connected to the elongate housing and the second mating portion being

12 connected to the lopping head:

13 a first wheel disposed in the first mating portion rotatable

14 about the axis;

15 a second Wheeldisposed In the second mating portion

16 rotatable about the axis and coupled to the blade by a head line, the head
17 line being connected to the second wheel at a first connecting point such
18 that the head line is wound about a guiding surface of the second wheel
19  as the second.wheel rotates about the axis: and

20 a driving line arrangement comprising a driving line arranged
21 to rotate the second wheel and the first wheel together when the driving
22 line is drawn and to keep the second wheel stationary when the lopping

23 head is positioned relative to the elongate housing.

001.1277799  15-
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3. The lopper of claim 2, wherein the driving line arrangement

‘comprises

a through hole in the second wheel for allowing the driving
line to be led through the second wheel,

a first passage on the inner surface of the secondmating
portion for recelving a first portion of the driving line led through the
second wheel, the first portion of the driving line sliding through the hole
when the first and second whesl rotate together,

a second passage in the second matinﬁg portion for ieading
the driving line outside the second mating portion, the second passage
turning with the second mating porticn when the lopping head is
positioned relative to the elongate housing, and

a third passage on the first mating portion for receiving a
second portion of the driving line, one end of the secohd portion of the
driving line being at a second connecting po‘ént conneCted to the first
mating portion and the length of the second portion of the driving line

depending on the position of the lopping head relative to the elongate

housing;

4. The lopper of claim 3, wherein the third passage is an open

trough running circumferentially on an outer surface of the first mating

portion.

5. The lopper of claim 3, wherein the diameter of the first

wheel is essentially the same as the diameter of the third passage.

6.  The lopper of claim 1, wherein the through hole is disposed

near to the rim of the second wheel.

7. The lopper of claim 2, wherein the through hole is disposed

near to the rim of the second wheel.

-18-
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8.  The lopper of claim 6, wherein the through hole in the
second wheel is partly bound by the rim of a third wheel pivoted in the

second wheel rotatable about an axis perpendicular to the axis of the

second wheel.

- 9. The lopper of claim 7, wherein the through hole in the
second wheel is partly bound by the rim of a third wheel pivoted in the

second wheel rotatable about an axis perpendicular to the axis of the

second wheel.

10. The lopper of claim 3, wherein the second passage is tubular

and disposed on the outer rim of the second mating portion.

-17-
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