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HANDHELD PUNCH TOOL
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to co-pending U.S. Provisional Patent Application
No. 62/541,165, filed on August 4, 2017, the entire content of which is incorporated herein by
reference.

FIELD OF THE INVENTION

[0002] The present invention relates to power tools, and more specifically to handheld punch

tools.
BACKGROUND OF THE INVENTION

{0003] Handheld reciprocating punch tools, also known as nibblers, operate by rapidly
reciprocating a punch to cut through sheet metal, such as ductwork. Although nibblers are
generally efficient and accurate tools for cutting through sheet metal, typical nibblers eject
numerous small fragments during a cutting operation. These fragments can be sharp and
difficult to clean up. In addition, typical nibblers are powered by an AC power source or
compressed air, requiring a power cord or air hose that limits access and maneuverability.
Finally, typical nibblers can only begin a cut on an edge. In other words, typical nibblers are not

able to begm a cut in the middle of a sheet or on a closed duct, for example.
SUMMARY OF THE INVENTION

[{0004] The present invention provides, in one aspect, a handheld punch tool including a
housing defining a first axis, a motor contained within the housing, the motor having a motor
shaft defining a second axis, and a head coupled to the housing and rotatable relative to the
housing about a third axis. The head includes a drive member reciprocable along the third axis
in response to rotation of the motor shaft about the second axis and a punch coupled to the drive
member and reciprocable along a fourth axis in response to reciprocation of the drive member
along the third axis. The third axis is perpendicular to the first axis, and the fourth axis is
parallel to the third axis such that rotation of the head about the third axis varies a position of the

punch relative to the housing.
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[{0005] The present invention provides, in another aspect, a handheld punch tool comprising
including a housing defining a first axis, a motor contained within the housing, the motor having
a motor shaft defining a second axis, and a head coupled to the housing. The head includes a
drive member reciprocable along a third axis in response to rotation of the motor shaft about the
second axis and a punch coupled to the drive member and reciprocable in response to
reciprocation of the drive member along the third axis. The handheld punch tool also includes a
debris collection container removably coupled to the head. The debris collection container is

configured to receive chips generated during operation of the handheld punch tool.

[0006] The present tnvention provides, in another aspect, a handheld punch tool including
housing defining a first axis, a motor contained within the housing, the motor having a motor
shaft defining a second axis, and a head coupled to the housing. The head includes a drive
member reciprocable along a third axis in response to rotation of the motor shaft about the
second axis and a punch coupled to the drive member and reciprocable in response to
reciprocation of the drive member along the third axis. The handheld punch tool also includes a
drive assembly coupling the motor shaft to the drive member and an auxiliary cutting mechanism

coupled to the drive assembly between the motor shaft and the drive member.

[{0007] Other features and aspects of the invention will become apparent by consideration of

the following detailed description and accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

{0008] FIG. 1 1s a perspective view of a punch tool according to an embodiment of the

invention.
{0009] FIG. 2 1s a side view illustrating a head of the punch tool of FIG. 1.

[{0010] FIG. 3 1s a cross-sectional view, taken along line 3—3 in FIG. 1, illustrating a drive

assembly of the punch tool.
{0011} FIG. 4 is a cross-sectional view of the head of the punch tool of FIG. 1.

{0012} FIG. 5 is an enlarged cross-sectional view illustrating a debris collection container

coupled to the head of the punch tool of FIG. 1.
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[{0013] Before any embodiments of the invention are explained in detail, it is to be
understood that the invention is not limited in its application to the details of construction and the
arrangement of components set forth in the following description or illustrated in the following
drawings. The invention is capable of other embodiments and of being practiced or of being
carried out in various ways. Also, it is to be understood that the phraseology and terminology

used herein is for the purpose of description and should not be regarded as limiting.
DETAILED DESCRIPTION

{0014} FI1G. 1 illustrates a handheld punch tool or nibbler 10 including a housing 14, an
electric motor 16 supported within the housing 14, a cutting head 18 coupled to a front portion of
the housing 14, and a battery pack 22 for supplying power to the motor 16 for operating the
cutting head 18. The illustrated battery pack 22 is a rechargeable battery pack with a plarality of
lithum-based cells. The battery pack 22 may have a nominal output voltage of about 12 Volis.
In other embodiments, the battery pack 22 may have other nominal output voltages {e.g., about
18 Volts or more). The features and advantages of the nibbler 10 according to the present

disclosure may also be applied to corded nibblers or pneumatic nibblers, however.

j0015] With continued reference to FIG. 1, the housing 14 defines a first axis or housing axis
26, which is a longitudinal axis that extends centrally through the housing 14 along its length.
The battery pack 22 is partially insertable into a battery receptacle 30 located at a rear portion of
the housing 14, opposite the cutting head 18. In the illustrated embodiment, the battery pack 22
is insertable into the battery receptacle 30 along the first axis 26 to couple the battery pack 22 to
the battery receptacle 30. This arrangement provides the nibbler 10 with a compact, in-line

arrangement that facilitates use of the nibbler 10 in tight spaces.

[0016] The illustrated housing 14 includes first and second cooperating clamshell halves 38a,
38b that define a handle portion 42 (i.e. a portion of the housing 14 configured to be grasped by
an operator during operation of the nibbler 10) having a generally cylindrical shape. The
housing axis 26 extends centrally through the handle portion 42. However, the housing 14 may
have a variety of other constructions such that the housing axis 26 may not extend through the
handle portion 42. For example, the housing {4 may be generally ‘L’ or “T” shaped with the

handle portion 42 formed as a pistol grip. In such embodiments, the housing axis 26 may not

I
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extend through the handle portion 42 but rather may extend through another portion of the

housing 14 containing the motor 16.

[0017] In the illustrated embodiment, an on/off switch 46 is located on the handle portion 42
for selectively electrically connecting the motor 16 and the battery pack 22 to provide DC power
to the motor 16. In some embodiments, the on/off switch 46 may be a variable speed switch.
The motor 16 has a motor shaft 50 that is rotatable about a second axis or motor axis 54. The
motor 16 is preferably oriented such that the motor axis 54 is coaxial with the housing axis 26.
As such, relattonships described herein with reference to the motor axis 54 are equally applicable
to the housing axis 26, and vice versa. However, it is contemplated that in other embodiments,

the motor axis 54 and the housing axis 26 may not be coaxial.

[{0018] Referring to FIG. 3, the nibbler 10 also includes a drive assembly 58 positioned
between the motor 16 (FIG. 1) and the cutting head 18 along the housing axis 26. The drive
assembly 58 is at least partially contained within a drive housing portion 60 of the housing 14.
The drive assembly 58 includes an input member or input shaft 62 that receives torque from the
motor shaft 50, an intermediate member or intermediate shaft 66 driven by the input shaft 62,
and an output member or output shaft 70 driven by the intermediate shaft 66. The input shaft 62
and the output shaft 70 are coaxial with the motor axis 54 in the illustrated embodiment;
however, in other embodiments, the input shaft 62 and the output shaft 70 may be parallel to the

niotor axis 54. The intermediate shaft 66 extends transverse to the motor axis 54.

[0019] The mput shaft 62 may be coupled to the motor shaft 50 via a transmission (e.g., a
single or multi-stage planetary transmission; not shown) or gear reduction, or the input shaft 62
may be directly driven by the motor shaft 50. Alternatively, the input shaft 62 and the motor
shaft 50 may be integrally formed together as a single component. The input shaft 62 includes
an input pinion 74 meshed with an intermediate ring gear 78 that is supported on the intermediate
shaft 66. The output shaft 70 includes an output pinion 82 meshed with the intermediate ring
gear 78. The intermediate ring gear 78 is thus disposed between the input pinion 74 and the

output pinion 82 to transmit torque from the input pinion 74 to the output pinion 82.

{0020] With continued reference to FIG. 3, the illustrated drive assembly 58 further includes

an eccentric 86 for providing a reciprocating input to the cutting head 18. The eccentric 86
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includes a yoke 90 pivotally coupled to the output shaft 70 by an eccentric pin 94. The opposite
end of the yoke 90 1s pivotally coupled to a drive member or drive rod 98 of the cutting head 18.
Rotation of the output shaft 70 thus causes reciprocation of the drive rod 98 along a third axis
102. In the illustrated embodiment, the third axis 102 is transverse to the first and second axes
26, 54; however, the orientation of the third axis 102 may vary in other embodiments. A
counterweight 104 is fixed to the output shaft 70 to balance radial forces on the output shaft 70
generated by the reciprocating drive rod 98. The counterweight 104 thus reduces vibration in the

drive assembly 58.

{0021} With reference to FIGS. 2 and 3, the cutting head 18 is coupled to the housing 14 by a
swivel joint 106 to permit adjustment of the orientation of the cutting head 18 relative to the
housing 14 about the third (swivel) axis 102, thereby making the cutting head 18
omnidirectional. In other words, the orientation of the cutting head 18 may be adjusted, while
maintaining the position of the housing 14, to change the cutting direction of the cutting head 18.
The perpendicular orientation of the swivel axis 102 relative to the housing axis 26 and the
omnidirectional cutting head 18 advantageously allow the nibbler 10 to make more precise cuts
in smaller spaces compared to typical nibblers. In addition, the nibbler 10 advantageously allows

an operator to make cuts in spaces with himited access.

[0022] Referring to FIG. 4, the cutting head 18 includes a main body 108 that houses a clamp
assembly 110. The clamp assembly 110 is coupled to the drive rod 98 opposite the eccentric 86.
In the illustrated embodiment, the clamp assembly 110 is coupled to the drive rod 98 via a C-
shaped clip 114, which is seated in a groove 118 proximate a distal end of the drive rod 98. The
engagement between the C-shaped clip 114 and the groove 118 axially secures the clamp
assembly 110 to the drive rod 98 while permitting the clamp assembly 110 to rotate about the
drive rod 98 when the cutting head 18 is rotated relative to the housing 14 about the swivel joint
106. In the illustrated embodiment, a first set screw 122 bears against the C-shaped clip 114 to
maintain the clip 114 in the groove 118. In other embodiments, the clamp assembly 110 may be
coupled for reciprocation with the drive rod 98 in other ways that permit rotation of the clamp

assembly 110 about the drive rod 98.
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[0023] With continued reference to FIG. 4, the clamp assembly 110 includes a clamping
recess 126 that receives a punch 130. A second set screw 134 secures the punch 130 within the
recess 126 to removably couple the punch 130 to the clamp assembly 110. The punch 130 can
thus be conveniently removed and replaced when worn, or to substitute the punch 130 for a
punch having a different size or geometry. The cutting head 18 also includes a die 138
removably coupled to the main body 108 by a third set screw 142. Thus, the die 138, like the
punch 130, can be conveniently removed and replaced when worn, or to substitute the die 138
for a die having a different size or geometry. The die 138 defines a passageway 146 through
which the punch 130 reciprocates in response to reciprocation of the drive rod 98 and clamp
assembly 110. The punch 130 is reciprocable along a fourth axis or punch axis 150 which, in the
ilfustrated embodiment, is parallel to the third axis 102. Thus, the position of the punch axis 150
relative to the housing 14 can be adjusted by rotating the cutting head 18 about the swivel joint

106.

[0024] In some embodiments, the entirety of the clamp assembly 110 may not reciprocate
with the drive rod 98. For example, the clamp assembly 110 may include a motion transfer
mechanism that reciprocates the punch 130 in response to reciprocation of the drive rod 98. The
motion transfer mechanism may include, for example, a first rack gear coupled to the drive rod
98, a second rack gear coupled to the punch 130, and a pinion meshed with the first rack gear
and the second rack gear. In such embodiments, reciprocation of the first rack gear rotates the
pinion, which in turn reciprocates the second rack gear (and the punch 130). In other
embodiments, the drive rod 98 may not reciprocate but rather provide a rotational input to the
cutting head 18. In such embodiments, the drive rod 98 may be driven by the output shaft 70 for
rotation about the axis 102, and a reciprocation mechanism (e.g., a wobble-plate mechanism)

may provided between the drive rod 98 and the punch 130.

[0025] With reference to FIGS. 4 and 5, the iltustrated die 138 includes a first opening 154 in
communication with the passageway 146 and a second opening 158 in communication with the
passageway 146. Debris or chips generated during operation of the nibbler 10 can thus be
gjected through either or both the first opening 154 or the second opening 158. The first and
second openings 154, 158 are located on opposite sides of the die 138 in the illustrated

embodiment. In other embodiments, the relative positions of the first and second openings 154,
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158 may vary, one of the openings (e.g., the second opening 158) may be omitted, or more than

two openings may be provided.

[0026] The nibbler 10 includes a debris collection container 162 that can be coupled to the
cutting head 18 in a first position in which the debris collection container 162 receives chips
ejected through the first opening 154 (FIG. 5). A removable plug 166 can be positioned in the
second opening 158 to direct chips only through the first opening 154 and into the container 162.
In some embodiments, the debris collection container 162 may also be coupled to the cutting
head 18 in a second position (not shown) in which the debris collection container 162 receives
chips ejected through the second opening 158. The plug 166 can then be positioned in the first
opening 154 to direct chips only through the second opening 158. When the container 162 is
coupled to the die 138 in either the first position or the second position, the container 162 swivels
with the cutting head 18 about the third axis 102. In some embodiments, the container 162 can
be coupled to the housing 14 rather than the cutting head 18. In some embodiments, the

container 162 may include one or more magnets to attract chips into the container 162.

[0027] With reference to FIG. 3, in the illustrated embodiment, the nibbler 10 includes an
auxiliary cutting mechanism 170 for cutting holes in sheet metal (e.g., an enclosed duct) or other
workpieces through which the punch 130 may then be inserted. The auxiliary cutting
mechanism 170 is driven by the motor 16 via the intermediate shaft 66, and the auxiliary cutting
mechanism 170 is operable either in tandem with or independently from the cutting head 18. In
the illustrated embodiment, the auxiliary cutting mechanism 170 extends from the handle portion
42 of the housing (between the head 18 and the battery receptacle 30; FIG. 1) and along an
auxiliary cutting axis 174 that is transverse to the second axis 54 (FIG. 3). In other
embodiments, the auxiliary cutting mechanism 170 may be located elsewhere on the nibbler 10.
For example, the auxiliary cutting mechanism 170 may be located on the cutting head 18 (e.g.,
on a side opposite the punch 130 and die 138) or in front of the cutting head 18. In some
embodiments, the auxiliary cutting mechanism 170 may extend from a rear portion of the
housing 14 behind the motor 16. In such embodiments, the auxiliary cutting axis 174 may be
coaxial with the motor axis 54 or perpendicular to the motor axis 54. In addition, the auxiliary
cutting mechanism 170 may be positioned such that the auxiliary cutting axis 174 does not

intersect the motor axis 54.
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[{0028] The auxiliary cutting mechanism 170 includes an integral or replaceable bit 178 (e.g.,
a stepped drill bit) having a nominal diameter larger than that of the punch 130 to create a pilot
hole for the punch 130, which can then be used to create an elongated cut in the sheet metal or
other workpiece. In some embodiments, a clutch mechanism (not shown) may be provided
between the intermediate ring gear 78 and the intermediate shaft 66 to selectively couple the
imtermediate shaft 66 for co-rotation with the intermediate ring gear 78. The clutch mechanism

can thus be actuated to enable or disable rotation of the auxiliary cutting mechanism 170.

[0029] In operation of the nibbler 10 in a first mode, an operator depresses the switch 46 to
activate the motor 16, which continuously supplies torque to the drive assembly 58 via the motor
shaft SO and the input shaft 62 (FIGS. 1 and 3). The mput pinion 74 drives the intermediate ring
gear 78 for rotation about the auxiliary cutting axis 174, which in turn drives the output pinion 82
for rotation about the second axis 54 (FIG. 3). In embodiments with a clutch mechanism, the
clutch mechanism is disabled in the first mode, such that rotation of the intermediate ring gear 78

1s not transmitted to the intermediate shaft 66.

[0030] As the output shaft 70 rotates, the drive rod 98 of the cutting head 18 reciprocates
along the third axis 102 due to the motion of the eccentric 86. The drive rod 98 reciprocates the
clamp assembly 110, which in turn reciprocates the punch 130 along the punch axis 150. The
operator may then guide the cutting head 18 onto a piece of sheet metal or another workpiece to
be cut. As the workpiece enters a space 180 in the die 138, the reciprocating punch 130
repeatedly and incrementally shears small pieces of the workpiece against the die 138 to create
an elongated cut. This generates debris or chips, which are discharged through the first opening
154 and into the debris collection container 162. By containing the chips within the collection
container 162, the nibbler 10 can advantageously make cuts with less cleanup required compared
to typical nibblers. 1f desired, the operator can rotate the cutting head 18 about the swivel axis
102 to reorient the cutting head 18. This enhances the usability of the nibbler 10 in confined

spaces.

[0031] The nibbler 10 is also operable in a second mode in which the motor 16 drives the
auxiliary cutting mechanism 170. In the second mode, the operator depresses the switch 46 to

acttvate the motor 16, which continuously supplies torque to the drive assembly 58 via the motor
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shaft 50 and the input shaft 62 (FIGS. 1 and 3). The input pinion 74 drives the intermediate gear
78 for rotation about the auxiliary cutting axis 174. In embodiments with a clutch mechanism,
the clutch mechanism is enabled in the second mode, such that rotation of the intermediate ring
gear 78 is transmitted to the intermediate shaft 66. The bit 178 of the auxiliary cutting
mechanism 170 co-rotates with the intermediate shaft 66. The vser can then engage the rotating
bit 178 with a workpiece to create a pilot hole in the workpiece. The user may then insert the
cutting head 18 into the hole and operate the nibbler 10 in the first mode, as described above, to

create an elongated cut from the position of the pilot hole.

{0032} Various features of the invention are set forth in the following claims.
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CLAIMS

What is claimed is:

I. A handheld punch tool comprising:
a housing defining a first axis;
a motor contained within the housing, the motor having a motor shaft defining a second
axis:
a head coupled to the housing and rotatable relative to the housing about a third axis, the
head including
a drive member reciprocable along the third axis in response to rotation of the
motor shaft about the second axis, and
a punch coupled to the drive member and reciprocable along a fourth axis in
response to reciprocation of the drive member along the third axis,
wherein the third axis is perpendicular to the first axis, and
wherein the fourth axis is parallel to the third axis such that rotation of the head about the

third axis varies a position of the punch relative to the housing.

2. The handheld punch tool of claim 1,

wherein the housing includes a battery receptacle,

wherein the handheld punch tool further comprises a battery pack at least partially
msertable into the battery receptacle along the first axis to couple the battery pack to the battery
receptacle, and

wherein the battery back is configured to supply power to the motor.

3. The handheld punch tool of claim 1, further comprising a drive assembly coupling the
motor shaft to the drive member, wherein the drive assembly is disposed axially between the

motor and the head along the second axis.

4. The handheld punch tool of claim 3, wherein the head is rotatable relative to the housing
between a plurality of rotational positions while the drive member is coupled to the drive

assembly.

10
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5. The handheld punch tool of claim 3, wherein the drive assembly includes:
an output member coupled to the motor shaft, and
an eccentric coupled to the output member,
wherein the eccentric is configured to reciprocate the drive member along the third axis

in response to rotation of the output member.

6. The handheld punch tool of claim 1, wherein the head includes a clamp assembly coupled
to the drive member via a C-shaped clip such that the clamp assembly is rotatable about the third

axis relative to the drive member.

7. The handheld punch tool of claim 6,

wherein the clamp assembly includes a clamping recess that recetves the punch to
removably couple the punch to the clamp assembly,

wherein the head includes a die defining a passageway, and

wherein the punch is reciprocable within the passageway.

8. The handheld punch tool of claim 7,

wherein the die includes a first opening in communication with the passageway and a
second opening in communication with the passageway, the second opening opposite the first
opening, and

wherein the handheld punch tool further comprises a debris collection container coupled
to the head in one of a first position in which the debris collection container is configured to
receive chips generated during operation of the handheld punch tool through the first opening, or
a second position in which the debris collection container is configured to receive chips

generated during operation of the handheld punch tool through the second opening.

11
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9. A handheld punch tool comprising:
a housing defining a first axis;
a motor contained within the housing, the motor having a motor shaft defining a second
axis;
a head coupled to the housing, the head including
a drive member reciprocable along a third axis in response to rotation of the motor
shaft about the second axis, and
a punch coupled to the drive member and reciprocable in response to
reciprocation of the drive member along the third axis; and
a debris collection container removably coupled to the head, the debris collection

container configured to receive chips generated during operation of the handheld punch tool.

10.  The handheld punch tool of claim 9,

wherein the head includes a die having a passageway within which the punch is
reciprocable,

wherein the die includes a first opening in communication with the passageway and a
second opening in communication with the passageway, and

wherein the debris collection container is removably coupled to the head in one of a first
position in which the debris collection container is configured to receive chips through the first
opening, or a second position in which the debris collection container is configured to receive

chips through the second opening.

11.  The handheld punch tool of claim 10, wherein the first opening and the second opening

are disposed on opposite sides of the die.
12.  The handheld punch tool of claim 10, further comprising a plug removably coupled to the
first opening when the debris collection container 1s in the second position and to the second

opening when the debris collection container is in the first position.

13, The handheld punch tool of claim 9, wherein the head is rotatable relative to the housing

about the third axis with the debris collection container coupled to the head.

12
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14. A handheld punch tool comprising:
a housing defining a first axis;
a motor contained within the housing, the motor having a motor shaft defining a second
axis;
a head coupled to the housing, the head including
a drive member reciprocable along a third axis in response to rotation of the motor
shaft about the second axis, and
a punch coupled to the drive member and reciprocable in response to
reciprocation of the drive member along the third axis;
a drive assembly coupling the motor shaft to the drive member; and
an auxiliary cutting mechanism coupled to the drive assembly between the motor shaft

and the drive member.

15.  The handheld punch tool of claim 14, wherein the drive assembly includes a ring gear
rotatable about a fourth axis transverse to the second axis, and wherein the auxiliary cutting

mechanism 1s rotatable about the fourth axis in response to rotation of the ring gear.

16.  The handheld punch tool of claim 15, wherein the drive assembly includes

an input member configured to receive torque from the motor shaft,

a first pinion coupled for co-rotation with the input member, the first pinion meshed with
the ring gear to rotate the ring gear about the fourth axis in response to rotation of the first
pinion,

an output member having an eccentric configured to reciprocate the drive member in
response to rotation of the output member, and

a second pinion coupled for co-rotation with the output member, the second pinion
meshed with the ring gear to rotate in response to rotation of the ring gear about the fourth axis

and thereby drive the output member.

17.  The handheld punch tool of claim 16, wherein the ring gear is positioned axially between

the first pinion and the second pinion along the first axis.

13
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18. The handheld punch tool of claim 14,

wherein the housing includes a battery receptacle,

wherein the handheld punch tool further comprises a battery pack at least partially
insertable into the battery receptacle along the first axis to couple the battery pack to the battery
receptacle, and

wherein the battery back is configured to supply power to the motor.

19.  The handheld punch tool of claim 18, wherein the auxiliary cutting mechanism extends

from the housing between the head and the battery receptacle.

20.  The handheld punch tool of claim 14,

wherein the head includes a die defining a passageway,

wherein the punch is reciprocable within the passageway,

wherein the die includes a first opening in communication with the passageway and a
second opening in communication with the passageway, the second opening opposite the first
opening, and

wherein the handheld punch tool further comprises a debris collection container coupled
to the head in one of a first position in which the debris collection container is configured to
receive chips generated during operation of the handheld punch tool through the first opening, or
a second position i1 which the debris collection container is configured to receive chips

generated during operation of the handheld punch tool through the second opening.

14



WO 2019/028346 PCT/US2018/045161

1/4




PCT/US2018/045161

WO 2019/028346

2/4

,——

[ R

lllll

|||||||||

1111111

[

-

[0% —

T,

120



WO 2019/028346 PCT/US2018/045161

3/4




PCT/US2018/045161

4/4

M B SN A

L, ,7}
T i s,

'f‘f/[[f}?-r!"‘fz

/ 167

I4

I
AVAKLTITA LT TR W

&
st
e g
s s
< .».\M. & b y

T

WO 2019/028346

% &
, i e R 77777 o
T T T RS >
N Y iand
AR ,/z/f.@/,&//% DAY
N G RS
RS & e S & 4 *
S AL
S , 3§
ey
S B \
ENR K| F 52

o

i3%

FIG
e

NN

A

ETIRTIA

9 70
e T AR
R
I IR

Y

N

o0y

3
L8N
-

N SR i./

7 e NS Y
L g R
R N AL TN AR
R
e Jioastons N B AN
A AN R
S ﬁ vy L& A!Vﬁ&

2

5% 7”\

|06

1
-
2
!



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2018/045161

A. CLASSIFICATION OF SUBJECT MATTER
B23D 27/04(2006.01)i, B23D 35/00(2006.01)i, B23D 33/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B23D 27/04; A46B 13/02; B21D 28/34; B23Q 11/00; B26B 15/00; B26B 17/00;, B26F 1/14; B23D 35/00; B23D 33/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

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

cKOMPASS(KIPO internal) & Keywords:
handheld punch tool, drive member, motor, debris collection container, auxiliary cutting mechanism

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X EP 0861701 Bl (C. & E. FEIN GMBH & CO.) 02 August 2000 1,3,5
See paragraphs [0001], [0037]-[0047]; claims 1-10; and figures 1-3.

Y 2,4,6-20

Y US 2008-0201961 A1 (WU et al.) 28 August 2008 2,4,13,18-19
See paragraphs [0004]-[0009], [0024]-[0039]; and figures 1-8.

Y US 2016-0228936 A1 (MATE PRECISION TOOLING, INC.) 11 August 2016 6-8
See paragraphs [0031]-[0040], [0071]; and figures 1-2.

Y US 4361957 A (KROTZ et al.) 07 December 1982 8-13,20
See column 2, line 21 - column 4, line 33; and figures 1-3.

Y US 4299004 A (LANCASTER, LORINE E.) 10 November 1981 14-20
See column 2, line 48 - column 4, line 55; and figures 1-2.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E"  earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

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

"P"  document published prior to the international filing date but later
than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

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

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search
06 December 2018 (06.12.2018)

Date of mailing of the international search report

07 December 2018 (07.12.2018)

Name and mailing address of the [SA/KR

International Application Division

Korean Intellectual Property Office

189 Cheongsa-ro, Seo-gu, Dagjeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer s
\\\\i\\ \\\k
LEE, Jong Kyung § &
§
g

Telephone No. +82-42-481-3360

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2018/045161

Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 0861701 B1 02/08/2000 DE 19708177 Al 10/09/1998
EP 0861701 Al 02/09/1998

US 2008-0201961 Al 28/08/2008 None

US 2016-0228936 Al 11/08/2016 CA 2975287 Al 18/08/2016
CA 2975303 Al 18/08/2016
CN 107771107 A 06/03/2018
CN 107872990 A 03/04/2018
EP 3256271 Al 20/12/2017
EP 3256272 Al 20/12/2017
JP 2018-505061 A 22/02/2018
JP 2018-505062 A 22/02/2018
MX 2017010154 A 24/04/2018
US 2016-0229078 Al 11/08/2016
US 2018-0147617 Al 31/05/2018
WO 2016-130351 Al 18/08/2016
WO 2016-130530 Al 18/08/2016

US 4361957 A 07/12/1982 DE 3005860 Al 03/09/1981
GB 2070493 A 09/09/1981
GB 2070493 B 08/08/1984
SE 8100429 L 17/08/1981

US 4299004 A 10/11/1981 None

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report

