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Description

[0001] The present invention relates to hole punches.
Embodiments of the present invention may relate more
particularly to desk-top hole punches for punching holes
through paper.

Background

[0002] Hole punches are employed to punch holes
through sheet paper to allow a user to place the sheet
paper in a ring binder. Typically, the hole punch includes
one or more punch heads acted upon by a lever, whereby
actuation of the lever causes the punch heads to pierce
through the paper and create a hole. As the stack of paper
to be punched increases from one to many sheets, the
effort necessary to punch the holes also increases. Hole
punches exist where additional punching force can be
applied through the provision of a longer lever. This so-
lution, however, typically results in a relatively large hole
punch, increasing the overall footprint or envelope of the
hole punch, and rendering them less suitable for use in
smaller work areas.
[0003] DE 925 110 C discloses a punch having coop-
erating levers arranged to be rotatably mounted at op-
posite ends of a punch housing and to be interlocked in
a central region of the punch, such that the levers are
articulated together to drive respective punching pins. To
this end, a pin on one lever slides along a guide slot in
the other lever, which slot is L-shaped.
[0004] DE 10051625 A1 which represents the closest
prior art discloses hole punches in which a pair of levers
are rotationally mounted inside a housing. An upper
housing covers and encloses the levers. By depressing
the upper housing, the levers are rotated to drive respec-
tive punching pins. In one embodiment a bar connects
the punching pins, and is driven down by a camming
action of the levers at each end. Bearing surfaces of the
levers engage at their other ends with the inside of the
housing cover.

Summary of the Invention

[0005] According to the present invention, there is pro-
vided a hole punch, comprising: a base having a longi-
tudinal axis, the base having a first end and a second
end; a first lever having a first end pivotally connected to
the first end of the base, the first lever constructed and
arranged to pivot about an axis that is substantially per-
pendicular to the longitudinal axis; a second lever having
a first end pivotally connected to the second end of the
base and a second free end, the second lever construct-
ed and arranged to pivot about an axis that is substantially
perpendicular to the longitudinal axis, the second lever
cooperating with the first lever such that actuation of the
free end of the second lever causes the first lever to move,
the second lever having a curved engagement surface
which interacts with the first lever; a third lever having a

first end operatively coupled to the first lever and a sec-
ond end operatively coupled to the second lever; and at
least one punch head mounted to the base, the punch
head having a punch, with the third lever adapted to en-
gage the punch and move the punch from a rest position
to a deployed position upon actuation of the free end of
the second lever.
[0006] Embodiments of the invention are able to pro-
vide improved hole punches, including hole punches that
balance the need for increased leverage yet take up min-
imal amount of space.
[0007] Various embodiments of the present invention
provide certain advantages. Not all embodiments of the
invention share the same advantages and those that do
may not share them under all circumstances.
[0008] Further features and advantages of the present
invention, as well as the structure of various embodi-
ments of the present invention are described in detail
below with reference to the accompanying drawings.

Brief Description of the Drawings

[0009] The accompanying drawings are not intended
to be drawn to scale. In the drawings, similar features
are represented by like reference numerals. For purpos-
es of clarity, not every component is labeled in every
drawing. Various embodiments of the invention will now
be described, by way of example, with reference to the
accompanying drawings, in which:

FIG. 1 is a perspective front view of an illustrative
embodiment of a hole punch, shown in a closed po-
sition;
FIG. 1a is a perspective front view of the hole punch
of FIG. 1, shown in an open position;
FIG. 2 is a front view of the hole punch shown in FIG.
1;
FIG. 3 is a partial exploded rear perspective view of
the hole punch shown in FIG. 1;
FIG. 4 is a partial exploded perspective view of an
illustrative embodiment of a hole punch;
FIG. 5 is a perspective view of a lever of the hole
punch of FIG. 1;
FIG. 5a is an enlarged, cross-sectional view of the
lever of FIG. 5, taken along line 5a-5a of FIG. 5;
FIG. 6 is a partial perspective view showing an un-
derside view of a lever of an illustrative hole punch;
FIG. 7 is an exploded perspective view of an illus-
trative embodiment of a hole punch showing a slide
rule;
FIG. 8 is an exploded perspective view of another
illustrative embodiment of the hole punch showing a
waste drawer;
FIG. 9 is a side view of a punch head of a hole punch
according to one illustrative embodiment;
FIG. 9a is an exploded partial rear perspective view
of the punch head of FIG. 9;
FIG. 10 is an exploded partial front perspective view
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of an illustrative embodiment of a hole punch; and
FIG. 11 is a rear partial perspective view of an illus-
trative embodiment of a hole punch.

Detailed Description

[0010] This invention is not limited in its application to
the details of construction and the arrangement of com-
ponents set forth in the following description or illustrated
in the drawings. The invention is capable of other em-
bodiments and of being practiced or of being carried out
in various ways. Also, the phraseology and terminology
used herein is for the purpose of description and should
not be regarded as limiting. The use of "including," "com-
prising," or "having," "containing," "involving," and varia-
tions thereof herein, is meant to encompass the items
listed thereafter and equivalents thereof as well as addi-
tional items.
[0011] The invention is described below with reference
to illustrative embodiments. It should be understood that
reference to these illustrative embodiments is not made
to limit the invention in any way. Instead, illustrative em-
bodiments are used to aid in the description and under-
standing of various aspects of the invention. Therefore,
the following description is intended to be illustrative, not
limiting.
[0012] Broadly, embodiments of the present invention
are realized as hole punches constructed in a manner
whereby a balance is struck between the overall size
(whether in use or in a storage mode) of the hole punch
and the actuation force required to punch the holes. In
this regard, the efficiency with which holes can be
punched through the sheet or sheets of paper, while
maintaining a sleek and low profile hole punch is provid-
ed.
[0013] In one embodiment, the hole punch includes a
base having a longitudinal axis, with the base having first
and second ends, and a lever arrangement joined to the
base. The pivot axes of the levers are substantially per-
pendicular to the longitudinal axis. One of the levers over-
lies and engages the other and may include a free-end
such that applying a force on the free-end causes the
lever to pivot in one direction which then presses on the
other lever causing it to pivot in an opposite direction.
The two levers are coupled to a third lever or bar element
which then presses on punch heads.
[0014] In one embodiment, the hole punch includes a
lock to hold the lever arrangement in a closed or partially
closed position, thereby reducing the envelope of the
hole punch. In this stowed position, in one embodiment,
the lock is disposed on one lever whereby a hook slidingly
engages a pocket on the other lever. Other suitable lock-
ing arrangements may be employed, as the present in-
vention is not limited in this respect.
[0015] Other features may be included in illustrative
embodiments. In one embodiment, the hole punch in-
cludes a waste drawer slidingly received relative to the
base and positionable beneath the punch head to capture

a resulting chad after paper is punched. In one embodi-
ment, the hole punch includes a slide rule to aid with
alignment of a sheet of paper relative to the punch heads.
The slide rule has a first portion slidingly engaged in the
base and a second, upstanding portion. The upstanding
portion may include a cover or otherwise be overmolded
with a plastic material. To aid with sheet insertion, the
punch heads may include a generously radiused entry.
In one embodiment, the sheet-entry surface has a lead-
in radius of approximately 11 mm. However, other suit-
able lead-in radii may be employed, as the present in-
vention is not limited in this respect.
[0016] It should be appreciated that various combina-
tions of the above-described features can be employed
together; however the invention is not limited in this re-
spect. Therefore, although the specific embodiments dis-
closed in the figures and described in detail below employ
particular combinations of the above-discussed features,
it should be appreciated that the present invention is not
limited in this respect, as various features of the disclosed
embodiments can be employed separately, or in different
combinations. Thus, the particular embodiments de-
scribed in detail below are provided for illustrative pur-
poses only.
[0017] Turning now to the figures, and in particular, to
FIGs. 1, 1a and 2, a hole punch 10 according to one
embodiment of the present invention is shown. The hole
punch 10 includes a base 12 having a longitudinal axis
13 running lengthwise relative to the base. The base also
includes upstanding end portions 14, 16, a plurality of
punch heads 18 and a lever system 20 to activate the
punch heads. The lever system 20 includes a first lever
arm 22 pivotally joined to the upstanding end portion 14,
and a second pivotal arm 24 pivotally joined to the op-
posite upstanding portion 16 of the base. Each lever arm
is pivotally connected via hinges 27, 29, to the end por-
tions in a manner such that their respective pivot axes
28, 30 are substantially perpendicular to the longitudinal
axis 13 of the base 12.
[0018] Levers 24 and 22 are arranged in a manner such
that lever 24 extends over lever 22. Lever 24 includes a
second free end 25 extending beyond the engagement
area (located generally at 23) of levers 22, 24 that can
be handled by a user to actuate the hole punch. In this
regard, upon pressing down on the palm area 26 of the
lever 24 in a counterclockwise direction along arrow A,
as shown in FIG. Ia, lever 24 rotates about pivot axis 28
and subsequently engages lever 22, causing it to rotate
clockwise in FIG. Ia about pivot 30. As a result, the levers
rotate from the pre-actuation or rest position of FIG. Ia
to the closed or punch position shown in FIGs. 1 and 2.
[0019] In one embodiment, lever system 20 also in-
cludes a third lever 32, with its ends respectively engag-
ing levers 22, 24, and also engaging the punch heads
18. The engagement between levers 22, 24 and lever 32
is such that downward rotation of the levers 22, 24 causes
downward motion of lever 32 onto the punch heads. As
will be discussed in greater detail, actuation of the punch
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heads via the lever 32 causes punches within the punch
heads to pierce through one or more sheets of paper (not
shown), hi this regard, the punch moves from a rest po-
sition to a deployed position upon actuation of the free
end of the second lever.
[0020] As best shown in FIG. 2, in one embodiment,
the third lever 32 is coupled to each of the levers 22, 24
at end flanges 34, 36, respectively. In the embodiment
shown, each flange engages the lever 32 via a pin con-
nection 38, 40. As can be appreciated, the present in-
vention is not limited in this regard, as other suitable con-
nection arrangements may be employed. In the embod-
iment shown, however, because the lever arms 22, 24
are hinged to the base 12, linear motion of the pins 38,
40 relative to the lever arm 36 must occur to avoid binding
the levers. Accordingly, as best shown in FIGs. 4 and 5,
the receiving holes 42 of the lever arm 32 are elongated
so as to form a slot. In this manner, the lever arm 32 is
able to slide relative to the pin connection 38, 40 as the
lever arms rotate. Each flange 34, 36 includes a hole
34a, 36a to receive a pin 38, 40. It should be appreciated
that the present invention is not limited in this regard, as
other suitable connections may be employed. For exam-
ple, rather than a pin 38, 40, the flange may include a
detent to snap into the hole in the bar 32.
[0021] Turning now to FIGs. 4, 5 and 5a, lever 32 in-
cludes a U-shaped channel member, hi the embodiment
shown, lever 32 may be formed as a single piece of metal
stamped in the shape shown; however, the present in-
vention is not limited in this regard, as other suitable form-
ing techniques may be employed, such as utilizing two
or three separate pieces that are subsequently joined
together via various joining techniques, such as welding.
[0022] In one embodiment, the lever is formed in a
manner where the beam is taller in the central area than
at the ends. This arrangement may reduce the amount
of material and weight of the lever, while maintaining its
structural integrity. However, the present invention is not
limited in this respect, as the beam height may be uniform
along its length. In one embodiment, as shown, the lever
32 includes a thicker bottom section 33, which may be
integral with the material prior to forming or attached sub-
sequently. In this manner, the thicker section may be
better able to withstand the opposing force from the
punch heads during use.
[0023] It should be appreciated that the present inven-
tion is not so limited. In this regard, lever 32 need not be
formed in a U-shaped manner, as other suitable arrange-
ments for rending the lever more rigid may be employed.
Indeed, the lever may be formed as a solid piece.
[0024] As can be seen in the figures, the end of the
lever 22 contacts the underside of lever 24 around about
the mid-section 23 of lever 24. Contrasting FIGs. 1 and
Ia, as lever 24 moves counterclockwise from the position
shown in FIG. Ia to the position shown in FIG. 1, the end
of the lever 22 slides along the under surface of lever 24.
In one embodiment, as best shown in FIG. 6, the under-
side surface of lever 24 includes a curved section 50,

which interacts with the end of lever 22 (not shown in
FIG. 6 for clarity). In this regard, a controlled motion of
the lever 22 to the closed position can be accomplished
in that the radius of curvature of the curved surface 50
corresponds to the motion of the end of the lever 22 as
it rotates about hinge 29.
[0025] Although the curved section 50 is shown inte-
gral with lever 24, the present invention is not limited in
this regard as the curved surface may be formed as a
separate member that is subsequently attached to the
underside of lever 24.
[0026] To further facilitate smooth movement and op-
eration of rotation of lever 22, in one embodiment, the
end of the lever includes a roller bearing 52, as best
shown in FIGs. 2 and 3 (Lever 24 has been removed in
FIG. 3 for clarity). The roller bearing is free to rotate rel-
ative to the lever 22 such that a smooth and relatively
frictionless motion occurs between the movement of le-
ver 24 over lever 22. In the embodiment shown, the roller
bearing 52 may be formed separate from the lever 22
and subsequently mounted thereto. It should be appre-
ciated that the present invention is not limited in this re-
gard and that the roller bearing need not be employed.
For example, the end of the lever 22 may be coated with
a material with a reduced coefficient of friction to allow
sliding motion of the levers 24, 22 relative to each other
as the hole punch is actuated.
[0027] To aid in aligning the paper to be punched rel-
ative to the punch heads so that the resulting holes in
the paper are located in the desired position, a slide rule
may be employed. In the embodiment shown in FIG. 7,
the slide rule 60 fits within the base 12 and may be con-
figured so as to slide along the base and be held in a
desired position. The slide rule may be held in such a
position through the use of a detent mechanism or -mere-
ly-by-frictional engagement between the slide rule and
the base. The slide rule may be infinitely adjustable along
its length or may have preset positions at which it locks
so that a user can simply move the slide rule to a desired
corresponding position. Such a preset may be in the form
of notches formed in the slide rule with a corresponding
detent in the base to hold it in place. The slide rule itself
may include demarcations (whether in inches or portions
thereof, or centimeters or portions thereof) to indicate a
corresponding dimensional position of the slide rule rel-
ative to the punch heads.
[0028] In one embodiment, the base includes a window
62 for viewing the slide rule. The base window 62 also
includes a pointer 64 (in this illustrative embodiment
shown in the shape of an arrow) that can be used to point
to a section or demarcation line on the slide rule to allow
a user to determine where the slide rule should be posi-
tioned.
[0029] In one embodiment, the slide rule includes up-
turned end 66, as shown, to act as a buttress for the
paper. This up-turned end 66 may include a cover 68. In
one embodiment, the slide rule is formed of metal where-
as the cover is formed of a thermoplastic material. The

5 6 



EP 2 136 974 B1

5

5

10

15

20

25

30

35

40

45

50

55

cover may be held in place with an adhesive or other
suitable connection technique, as the present invention
is not limited in this regard. In one embodiment, the cover
may be formed on the slide rule during manufacture, such
as during an overmold process. In this regard, the slide
rule may be placed in a mold and a plastic material may
be molded onto the end of the slide rule. In one embod-
iment, the overmolded material may be a thermoplastic
material. However, as can be appreciated, the present
invention is not limited in this respect as other suitable
materials for the overmolded cover may be employed. In
one embodiment, the cover material is thermal plastic
elastomer (TPE).
[0030] The hole punch may include features to capture
the resulting punched paper from the hole after a sheet
of paper has been punched. These resulting chads may
be held within a waste container disposed below the
punch heads. In one embodiment, as shown in FIG. 8,
this waste container may be configured as a drawer 80
whereby the drawer slides laterally relative to the base
12. The waste drawer includes a chad receptacle 82 and
may be held in the open or closed position with the use
of suitable detents 83. The waste drawer includes a han-
dle 84 to facilitate moving the waste drawer between the
open and closed positions.
[0031] The drawer may be formed of a thermoplastic
material, portions of which may be formed of a different
material. For example, the receptacle 82 may be formed
of a hard plastic material whereas the handle 84 may be
formed of a sorter material having greater frictional char-
acteristics enabling it to be gripped with ease. For exam-
ple, the receptacle 82 may be formed of a polypropylene
while the handle 84 may be formed of a thermal plastic
elastomer (TPE) of a less durometer.
[0032] Although a waste drawer is employed, the
present invention is not limited in this regard, as other
suitable receptacles may be employed. In addition, no
receptacle need be employed and the chads may simply
be expelled from the hole punch.
[0033] As can be seen in FIG. 1, items to be punched
are inserted into the hole punch by placing the item be-
neath the punch heads 18. In prior hole punches, the
paper entry was oftentimes inhibited because the sheet
would not easily slip beneath the punch heads. To alle-
viate this deficiency, in one embodiment, the punch
heads include a lead-in surface 90 formed with a rela-
tively large lead-in radius of curvature R, as shown in
FIG. 9, allowing the sheet material to be funneled into
position beneath the punch. In one embodiment, the ra-
dius of curvature R is approximately 11 mm. However,
the present invention is not limited in this regard, as the
radius of curvature may be larger or smaller as desired.
As such, in another embodiment, the radius of curvature
R is approximately 12 mm, and in yet another embodi-
ment of the invention, the radius of curvature R is ap-
proximately 10 mm. In one embodiment, the radius of
curvature R is any radius between approximately 9.5 mm
and approximately 12.5 mm.

[0034] Also as shown in FIGs. 1 and 9, the lead-in sur-
face 90 includes a reduced surface contact area, namely,
knife edge 92, that engages first with the sheet material
as the sheet material is being funneled beneath the punch
heads. This knife edge may aid in positioning the sheet
material. It should be appreciated that a knife edge need
not be employed, as the present invention is not limited
in this respect.
[0035] The punch head may be formed of any suitable
material as the present invention is not limited in this re-
gard. In one embodiment, the punch head is at least par-
tially formed of a low friction material, thereby allowing
for further ease of entry of the sheet material. In one
embodiment, the punch head is formed of a metallic ma-
terial that may be coated with a low friction material. In
still other embodiments, the punch head may be formed
of a durable plastic material. Combinations of materials
are also contemplated, as the present invention is not
limited in this respect.
[0036] Referring in particular to FIGs. 9 and 9a, in one
embodiment, the punch head 18 includes a frame 94, a
separate cover 96 and a punch 98. The frame 94 includes
a housing portion 100 and a foot 102. A spring 104, which
is held on the punch 98 via a clip 106, biases the punch
98 toward the bar 32 when in a rest position. Upon actu-
ation of the hole punch, as explained above, the bar 32
moves downward to force the punch 98 against the bias
of the spring 104 from its rest position, thereby deploying
the cutting end 108 of the punch 98 through the end of
the housing 100 toward the foot 102 to pierce through
the sheet material.
[0037] As shown in the exploded perspective view of
FIG. 9a, the cover 96 slides onto the frame 94 via rails
110 formed on both sides of the cover and guides 112
formed on both sides of the frame. The cover is held in
place via a detent arrangement including nubs 114
formed on each side of the cover and recesses 116
formed on each side of the housing. In one embodiment,
the cover is formed of a plastic material whereas the
frame is formed of a metal material; however, the present
invention is not limited in this regard as any suitable ma-
terials may be employed.
[0038] As is conventional, the punch 98 is formed so
as to produce a circular hole. However, the shape of the
cutting end 108 may be any desired shape, as the present
invention is not limited in this regard. For example, the
cutting end 108 may have a cross section in the shape
of a polygon, such as, a square, a rectangle, or a triangle,
or other shapes, such as an oval, a star, or a heart. Other
desired shapes may be employed.
[0039] The punch heads are fixed to the base, in one
embodiment, via a screw 120. In this regard, the base
includes a hole 122 (see FIGs. 1, 4 and 9) through which
the screw passes and engages with a threaded hole 124
in the frame of the punch head. Of course, other suitable
attachment arrangements may be employed, such as a
fastener-free manner as a detent mechanism, as the
present invention is not limited in this respect.
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[0040] The hole punch 10 may be configured such that
the spacing between the holes produced in the item to
be punched is fixed; however, the present invention is
not limited in this regard as the punch heads may be
adjustable relative to the base. In one embodiment, the
base includes a series of mounting areas including a plu-
rality of spaced apart mounting holes 122. A user need
only unscrew screw 120, relocate the punch head 18 to
the new position over one of the other mounting holes
122 in the base and thereafter reattach the punch head
by screwing it to the base. Although a mounting hole is
shown and described, the present invention is not limited
in this regard, as one or more mounting slots may be
employed, allowing for a greater degree of adjustability.
[0041] Although the hole punch may allow a user to
adjust the spacing of the resulting holes on the sheet
material to be punched, not all punch heads need be
adjustable. In this regard, in one embodiment, the two
punch heads at either end of the hole punch may be fixed
whereas the center punch head may be adjustable to two
or more positions. Referring to FIG. 1, the end punch
heads are fixed whereas the center punch head can be
relocated over mounting holes 122 through the base 12.
[0042] In one embodiment, the base 12 includes a
channel 130 (see FIG. 1) to slidingly receive the foot 102
of the punch head. In this manner, the leading edge 131
of the foot 102 of the punch head does not interfere with
the sheet to be inserted.
[0043] Turning now to FIGs. 10 and 11, according to
one embodiment of the invention, the hole punch 10 in-
cludes a lock 140 to hold the second lever 24 to the first
lever 22 (not shown in FIG. 10 for clarity) in a stowed
position. The stowed position need not necessarily be
the completely closed position but rather it can be a po-
sition between the open (or pre-actuation) position and
the closed (or punch) position, as the present invention
is not limited in this respect. In a preferred embodiment,
the stowed position of the lever system 20 is the closed
position.
[0044] The lock 140 may be disposed on the second
lever 24 and includes a hook 142 that extends through
an opening 143 in the second lever 24 to engage with
the first lever 22. In particular, as shown in FIG. 10, the
hook 142 is disposed through an opening 143 in the sec-
ond lever 24 and engages a pocket 144 formed on the
upper surface 146 of the first lever 22. To move the lock
140 to the closed position where the hook 142 engages
the pocket 144 and to an open position where the hook
is free of the pocket, a slide member 148 is attached to
the hook 142. When assembled, the slide member is po-
sitioned within a recess 150 formed in the second lever
so as to maintain a low profile design.
[0045] The slide member 148 may be formed with a
surface having ribs or knurls and may be curved, as
shown, to accommodate a user’s finger, such as a thumb,
to move the lock into the desired position. The slide mem-
ber may be formed of any suitable material as the present
invention is not limited in this regard. In one embodiment,

the slide member is formed of a plastic material whereas
the hook is formed of a metal material. In addition, the
slide member may be formed with an increased friction
surface to facilitate gripping, and in one embodiment, the
slide member is formed of thermal plastic elastomer
(TPE).
[0046] Also as shown in FIG. 10, the hole punch 10
may include a palm engaging surface 26 on the free end
25 of the second lever 24. In the embodiment shown, the
palm engaging surface 26 is formed as a separate ele-
ment that can be snapped onto the free end of the lever.
However, it should be appreciated that the present in-
vention is not limited in this regard and the palm engaging
area may be integrally formed in the free end of the han-
dle. In addition, the palm engaging area may also include
a surface portion 162 that is formed of a higher friction
material such as thermal plastic elastomer (TPE). In ad-
dition, the grip area 162 may be overmolded onto the
palm cover 26 or may be molded directly onto the free
end of the handle as the present invention is not limited
in this respect.
[0047] The underside 170 of the hole punch (see FIG.
6) may include rubber feet 172 to prevent marring and
increase gripping of the surface on which the hole punch
is used. The underside of the base may also be formed
with a single sheet material formed of rubber to achieve
the noted functions described above, instead of a plurality
of individual feet, as the present invention is not limited
in this respect.
[0048] As can be appreciated, the hole punch may be
formed of any suitable material, as the present invention
is not limited in this regard. Similarly, the hole punch may
be sized to accommodate any number of sheets including
one, five, ten, twenty, forty or more sheets. In this regard,
the larger capacity hole punches may be formed with
materials that are different than lighter-duty hole punch-
es. In one embodiment, the base and the lever system
is formed of metal, as is the punch head frame and punch
itself. Other non-structural components may be formed
of a lower strength material, such as plastic.
[0049] As mentioned above, some components of the
hole punch may be formed of thermal plastic elastomer
(TPE). To apply the TPE to its corresponding component,
any suitable technique may be employed, such as co-
molding or over molding in conjunction with injection
molding, vacuum molding, blow molding, compression
molding, transfer molding, extrusion, casting, and/or
thermal forming. In one embodiment, the TPE material
may be heated to its plastic-flow phase and injected or
drawn via a vacuum into a mold in which the component
to be overmolded was previously placed or formed. The
TPE material may then be allowed to solidify about the
component. In another embodiment, both the TPE ma-
terial and the component material may be heated to a
molten or plastic-flow phase and injected into a mold at
substantially the same time and cooled substantially si-
multaneously or sequentially until both materials are solid
and bonded together. In a further embodiment, the TPE
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material may be disposed on a preformed piece in a de-
sired location and may be cut, molded, such as by heat
molding, or otherwise shaped into a desired configura-
tion. In some embodiments, the TPE material may form
mechanical bonds, chemical bonds and/or other connec-
tions with the base component material.
[0050] It should also be appreciated that the hole
punch need not be configured to punch spaced holes in
a sheet so that the sheet can be inserted into a standard
3 -ring binder; rather the punch head spacing may be
altered by the user or the manufacturer, as desired, as
described above, as the present invention is not limited
in this respect. Similarly, embodiments of the invention
are not limited to employing three punch heads, as the
invention may be employed on hole punches having one,
two, three, four, five, six, seven, eight, nine, ten, or more
punch heads. Also, the size and/or shape of the actual
holes to be punched may be varied depending upon the
desired use for the hole punch.
[0051] The foregoing written specification is to be con-
sidered to be sufficient to enable one skilled in the art to
practice the invention. While specific embodiments of the
invention have been described in detail, those skilled in
the art to which this invention relates will recognize var-
ious alternative embodiments, including those men-
tioned above, within the scope defined by the following
claims. The examples disclosed herein are not to be con-
strued as limiting of the invention as they are intended
merely as illustrative of particular embodiments of the
invention as enabled herein. Indeed, various modifica-
tions of the embodiments of the invention shown and
described herein will become apparent to those skilled
in the art from the foregoing description and fall within
the scope of the appended claims.

Claims

1. A hole punch (10), comprising:

a base (12) having a longitudinal axis (13), the
base having a first end (14) and a second end
(16);
a first lever (22) having a first end pivotally con-
nected to the first end of the base, the first lever
constructed and arranged to pivot about an axis
(30) that is substantially perpendicular to the lon-
gitudinal axis;
a second lever (24) having a first end pivotally
connected to the second end of the base and a
second free end (25), the second lever con-
structed and arranged to pivot about an axis (28)
that is substantially perpendicular to the longi-
tudinal axis, the second lever cooperating with
the first lever such that actuation of the free end
of the second lever causes the first lever to
move, the second lever having a curved engage-
ment surface which interacts with the first lever;

a third lever (32) having a first end operatively
coupled to the first lever and a second end op-
eratively coupled to the second lever; and
at least one punch head (18) mounted to the
base, the punch head having a punch (98), with
the third lever adapted to engage the punch and
move the punch from a rest position to a de-
ployed position upon actuation of the free end
of the second lever.

2. The hole punch according to claim 1, wherein the
first end of the third lever is connected to the first
lever at location near the first end of the first lever
and wherein the second end of the third lever is con-
nected to the second lever at location near the first
end of the second lever.

3. The hole punch according to any of claims 1-2,
wherein the first and second ends of the third lever
each comprises a slot (42), with the first lever and
the second lever pinned to corresponding slot to al-
low sliding and pivoting motion of the third lever rel-
ative to the first and second levers.

4. The hole punch according to any of claims 1-3,
wherein each of the first and second levers compris-
es a flange (34, 36) for coupling the first and second
levers respectively to the third lever.

5. The hole punch according to claim 4, wherein each
flange comprises a hole constructed and arranged
to receive a pin (34a, 36a), the pin coupling the flange
to the third lever.

6. The hole punch according to any of claims 1-5,
wherein the third lever is formed as a U-shaped chan-
nel member.

7. The hole punch according to any of claims 1-6,
wherein the first and second levers are movable from
a pre-actuation position to a punch position, wherein
the hole punch further comprises a lock (140) con-
structed and arranged to engage with the first and
second levers to hold the levers in a stowed position
located at or between the pre-actuation position and
the punch position.

8. The hole punch according to claim 7, wherein the
lock is disposed in the second lever, the lock having
a hook (142) constructed and arranged to be selec-
tively engageable with a pocket (144) in the first lever
upon actuation of the lock.

9. The hole punch according to any of claims 7 or 8,
wherein the lock further comprises a slide member
(148) coupled to the hook.

10. The hole punch according to claim 9, wherein the
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slide member is positioned on the second lever and
the hook is disposed through the second lever.

11. The hole punch according to any of claims 9-10,
wherein the second lever comprises a recess (150)
on an outer surface thereof, with the slide member
being disposed at least partially within the recess.

12. The hole punch according to any of the preceding
claims, wherein the base comprises a first upstand-
ing portion (14) at the first end of the base and a
second upstanding portion (16) at the second end
of the base, the first end of the first lever pivotally
connected to the first upstanding portion, the first
end of the second lever pivotally connected to the
second upstanding portion.

13. The hole punch according to any of the preceding
claims, wherein the first lever engages an underside
(50) of the second lever (24) at approximately a mid
section (23) of the second lever.

14. The hole punch according to claim 13, wherein the
curved engagement surface (50) is provided on the
underside of the second lever (24).

15. The hole punch according to any preceding claim,
wherein the first lever (22) includes a roller bearing
(52) configured to rotate along the curved engage-
ment surface.

Patentansprüche

1. Locher (10) mit:

einer Basis (12) mit einer Längsachse (13), wo-
bei die Basis ein erstes Ende (14) und ein zwei-
tes Ende (16) aufweist;
einem ersten Hebel (22) mit einem ersten Ende,
das drehbar mit dem ersten Ende der Basis ver-
bunden ist, wobei der erste Hebel gestaltet und
angeordnet ist, so dass er um eine Achse (30)
drehbar ist, die im Wesentlichen senkrecht zu
der Längsachse verläuft;
einem zweiten Hebel (24), der ein erstes Ende,
das drehbar mit dem zweiten Ende der Basis
verbunden ist, und ein zweites freies Ende (25)
aufweist, wobei der zweite Hebel derart gestal-
tet und angeordnet ist, dass er um eine Achse
(28) drehbar ist, die im Wesentlichen senkrecht
zu der Längsachse verläuft, wobei der zweite
Hebel mit dem ersten Hebel derart zusammen-
wirkt, dass eine Betätigung des freien Endes des
zweiten Hebels hervorruft, dass der erste Hebel
bewegt wird, wobei der zweite Hebel eine ge-
krümmte Eingriffsoberfläche aufweist, die mit
dem ersten Hebel interagiert;

einem dritten Hebel (32), der ein erstes Ende,
das operativ mit dem ersten Hebel gekoppelt ist,
und ein zweites Endes aufweist, das operativ
mit dem zweiten Hebel gekoppelt ist; und
zumindest einem Ausstanzkopf (18), der an der
Basis angebracht ist, wobei der Ausstanzkopf
einen Ausstanzer (98) aufweist, wobei der dritte
Hebel geeignet ist, mit dem Ausstanzer in Ein-
griff zu kommen und den Ausstanzer von einer
Ruheposition zu einer Auslöseposition bei Be-
tätigung des freien Endes des zweiten Hebels
zu bewegen.

2. Locher nach Anspruch 1, bei dem das erste Ende
des dritten Hebels mit dem ersten Hebel an einer
Stelle nahe dem ersten Ende des ersten Hebels ver-
bunden ist und bei dem das zweite Ende des dritten
Hebels mit dem zweiten Hebel an einer Stelle nahe
dem ersten Ende des zweiten Hebels verbunden ist.

3. Locher nach einem der Ansprüche 1 bis 2, bei dem
das erste und zweite Ende des dritten Hebels jeweils
einen Einschnitt (42) aufweisen, wobei der erste He-
bel und der zweite Hebel an dem entsprechenden
Einschnitt verankert sind, um eine Gleit- und Dreh-
bewegung des dritten Hebels relativ zu dem ersten
und zweiten Hebel zu ermöglichen.

4. Locher nach einem der Ansprüche 1 bis 3, bei dem
jeder des ersten und des zweiten Hebels eine Kante
(34, 36) zum Koppeln des ersten und des zweiten
Hebels entsprechend mit dem dritten Hebel auf-
weist.

5. Locher nach Anspruch 4, bei dem jede Kante eine
Öffnung aufweist, die derart gestaltet und angeord-
net ist, dass sie einen Bolzen (34a, 36a) aufnimmt,
der die Kante mit dem dritten Hebel koppelt.

6. Locher nach einem der Ansprüche 1 bis 5, bei dem
der dritte Hebel als U-förmiges Kanalelement aus-
gebildet ist.

7. Locher nach einem der Ansprüche 1 bis 6, bei dem
der erste und zweite Hebel von einer Vor-Betäti-
gungsposition zu einer Ausstanzposition bewegbar
sind, wobei der Locher ferner eine Sperre (140) auf-
weist, die gestaltet und angeordnet ist, mit dem ers-
ten und zweiten Hebel in Eingriff zu kommen, um die
Hebel in einer verstauten Position zu halten, die an
oder zwischen der Vor-Betätigungsposition und der
Ausstanzposition positioniert ist.

8. Locher nach Anspruch 7, bei dem die Sperre in dem
zweiten Hebel angeordnet ist, wobei die Sperre ei-
nen Haken (142) aufweist, der gestaltet und ange-
ordnet ist, selektiv mit einer Tasche (144) in dem
ersten Hebel bei Betätigung der Sperre in Eingriff
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kommen zu können.

9. Locher nach einem der Ansprüche 7 oder 8, bei dem
die Sperre ferner ein Gleitelement (148) aufweist,
das mit dem Haken gekoppelt ist.

10. Locher nach Anspruch 9, bei dem das Gleitelement
an dem zweiten Hebel positioniert ist und der Haken
durch den zweiten Hebel angeordnet ist.

11. Locher nach einem der Ansprüche 9 bis 10, bei dem
der zweite Hebel einen Ausschnitt (150) an einer Au-
ßenoberfläche davon aufweist, wobei das Gleitele-
ment zumindest teilweise innerhalb der Aussparung
angeordnet ist.

12. Locher nach einem der vorhergehenden Ansprüche,
bei dem die Basis einen ersten aufrechten Abschnitt
(14) an dem ersten Ende der Basis und einen zwei-
ten aufrechten Abschnitt (16) an dem zweiten Ende
der Basis aufweist, wobei das erste Ende des ersten
Hebels drehbar mit dem ersten aufrechten Abschnitt
verbunden ist, das erste Ende des zweiten Hebels
drehbar mit dem zweiten aufrechten Abschnitt ver-
bunden ist.

13. Locher nach einem der vorhergehenden Ansprüche,
bei dem der erste Hebel an einer Unterseite (50) des
zweiten Hebels (24) an etwa einem Mittelbereich
(23) des zweiten Hebels in Eingriff kommt.

14. Locher nach Anspruch 13, bei dem die gekrümmte
Eingriffsoberfläche (50) an der Unterseite des zwei-
ten Hebels (24) vorgesehen ist.

15. Locher nach einem der vorhergehenden Ansprüche,
bei dem der erste Hebel (22) ein Kugellager (52)
aufweist, das gestaltet ist, entlang der gekrümmten
Eingriffsoberfläche zu rotieren.

Revendications

1. Perforatrice (10), comprenant :

une base (12) comportant un axe longitudinal
(13), la base ayant une première extrémité (14)
et une deuxième extrémité (16) ;
un premier levier (22) ayant une première extré-
mité reliée de manière pivotante à la première
extrémité de la base, le premier levier étant réa-
lisé et disposé de manière à pivoter autour d’un
axe (30) qui est sensiblement perpendiculaire à
l’axe longitudinal ;
un deuxième levier (24) ayant une première ex-
trémité reliée de manière pivotante à la deuxiè-
me extrémité de la base et une deuxième extré-
mité libre (25), le deuxième levier étant réalisé

et disposé de manière à pivoter autour d’un axe
(28) qui est sensiblement perpendiculaire à l’axe
longitudinal, le deuxième levier coopérant avec
le premier levier de telle manière que l’action-
nement de l’extrémité libre du deuxième levier
provoque un mouvement du premier levier, le
deuxième levier comportant une surface d’en-
gagement incurvée qui interagit avec le premier
levier ;
un troisième levier (32) ayant une première ex-
trémité couplée fonctionnellement au premier
levier et une deuxième extrémité couplée fonc-
tionnellement au deuxième levier ; et
au moins une tête de poinçon (18) montée sur
la base, la tête de poinçon comportant un poin-
çon (98), le troisième levier étant apte, lorsqu’il
y a actionnement de l’extrémité libre du deuxiè-
me levier, à venir en engagement avec le poin-
çon et à déplacer le poinçon d’une position de
repos vers une position déployée.

2. Perforatrice selon la revendication 1, dans laquelle
la première extrémité du troisième levier est reliée
au premier levier en un emplacement situé près de
la première extrémité du premier levier et dans la-
quelle la deuxième extrémité du troisième levier est
reliée au deuxième levier en un emplacement situé
près de la première extrémité du deuxième levier.

3. Perforatrice selon l’une quelconque des revendica-
tions 1 et 2, dans laquelle chacune des première et
deuxième extrémités du troisième levier comprend
une fente (42), le premier levier et le deuxième levier
étant reliés par goupille à une fente correspondante
afin de permettre un mouvement de glissement et
de pivotement du troisième levier par rapport aux
premier et deuxième leviers.

4. Perforatrice selon l’une quelconque des revendica-
tions 1 à 3, dans laquelle chacun des premier et
deuxième leviers comprend une bride (34, 36) des-
tinée à coupler respectivement les premier et deuxiè-
me leviers au troisième levier.

5. Perforatrice selon la revendication 4, dans laquelle
chaque bride comprend un orifice réalisé et disposé
de manière à recevoir une goupille (34a, 36a), la
goupille couplant la bride au troisième levier.

6. Perforatrice selon l’une quelconque des revendica-
tions 1 à 5, dans laquelle le troisième levier est cons-
titué sous la forme d’un élément de canal en forme
de U.

7. Perforatrice selon l’une quelconque des revendica-
tions 1 à 6, dans laquelle les premier et deuxième
leviers sont mobiles d’une position de pré-actionne-
ment jusqu’à une position de perforation, la perfora-

15 16 



EP 2 136 974 B1

10

5

10

15

20

25

30

35

40

45

50

55

trice comprenant en outre un verrou (140) réalisé et
disposé de manière à venir s’engager avec les pre-
mier et deuxième leviers pour maintenir les leviers
dans une position de rangement située à ou entre la
position de pré-actionnement et la position de per-
foration.

8. Perforatrice selon la revendication 7, dans laquelle
le verrou est mis en place dans le deuxième levier,
le verrou comprenant un crochet (142) réalisé et dis-
posé de manière à pouvoir de manière sélective, lors
de l’actionnement du verrou, être engagé dans un
évidement (144) prévu dans le premier levier.

9. Perforatrice selon l’une quelconque des revendica-
tions 7 ou 8, dans laquelle le verrou comprend en
outre un élément coulissant (148) couplé au crochet.

10. Perforatrice selon la revendication 9, dans laquelle
l’élément coulissant est mis en place sur le deuxième
levier et le crochet est disposé de manière à traverser
le deuxième levier.

11. Perforatrice selon l’une quelconque des revendica-
tions 9 et 10, dans laquelle le deuxième levier com-
prend sur sa surface externe un renfoncement (150),
l’élément coulissant étant disposé au moins partiel-
lement à l’intérieur de la partie en retrait.

12. Perforatrice selon l’une quelconque des revendica-
tions précédentes, dans laquelle la base comprend
une première partie (14) en projection vers le haut,
située à la première extrémité de la base, et une
deuxième partie (16) en projection vers le haut, si-
tuée à la deuxième extrémité de la base, la première
extrémité du premier levier étant reliée de manière
pivotante à la première partie en projection vers le
haut et la première extrémité du deuxième levier
étant reliée de manière pivotante à la deuxième par-
tie en projection vers le haut.

13. Perforatrice selon l’une quelconque des revendica-
tions précédentes, dans laquelle le premier levier
vient s’engager dans la face inférieure (50) du
deuxième levier (24), approximativement au niveau
d’une partie médiane (23) du deuxième levier.

14. Perforatrice selon la revendication 13, dans laquelle
la surface d’engagement incurvée (50) est prévue
sur la face inférieure du deuxième levier (24).

15. Perforatrice selon une quelconque revendication
précédente, dans laquelle le premier levier (22) com-
prend un roulement à rouleaux (52) configuré pour
pouvoir tourner le long de la surface d’engagement
incurvée.
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