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(57) Abstract: A drilling device (100) includes a supporting stand (102) for holding a first drive device (104) that has a first axis (112),
a holder (1006) for holding a second drive device (108) that has a second axis (118), and an offset mechanism (120), wherein the offset
mechanism (120) includes a controller (122) movable between first and second positions (124, 126) to switch an outward displacement
distance between the first and second axes (1212, 118) between first and second distances, and first and second adjusting elements (128,
130) respectively moveable with respect to the supporting stand (102) to define the first and second positions (124, 126), wherein the
second adjusting element (130) comprises a longitudinal through hole that allows the first adjusting element (128) to pass therethrough.
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DRILLING DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to a drilling device and,
more particularly, to an adjustable drilling device for forming

undercut-holes in different sizes.

BACKGROUND OF THE INVENTION

[0002] Holes with undercuts are usually formed in facing panels
or similar structures for receiving and being fastened with

expansible plugs, such as undercut anchors with expansible parts.

[0003] CN2928451Y discloses an adjustable stone-drilling machine,
of which an eccentricity of a drilling device is adjusted by

moving adjusting nuts up and down.

[0004] CN200995452Y discloses a drilling machine for forming a
hole in a target material. The drilling machine includes a
tilting eccentric positioner and a translation eccentric
positioner for adjusting an eccentricity of a drilling device

thereby adjusting a diameter of the hole.

[0005] It would be advantageous to have an alternative adjustable

drilling device for forming the hole with the undercut.

SUMMARY OF THE INVENTION

[0006] In one embodiment, the present invention provides a
drilling device including a supporting stand for holding a first
drive device that rotates a first shaft about a first axis, a
holder for holding a second drive device that rotates a second
shaft about a second axis, and an offset mechanism coupled
between the supporting stand and holder. The offset mechanism
includes a controller movable between first and second positions
to switch an outward displacement distance of the second axis

with respect to the first axis between first and second
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distances, a first adjusting element moveable with respect to the
supporting stand, wherein the first adjusting element defines the
first position and stops the controller from moving beyond the
first position in a first direction away from the second
position, and a second adjusting element moveable with respect to
the supporting stand, wherein the second adjusting element
defines the second position and stops the controller from moving
beyond the second position in a second direction away from the
first position, wherein the second adjusting element includes a
longitudinal through hole that allows the first adjusting element
to pass therethrough.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The invention, together with objects and advantages
thereof, may best be understood by reference to the following
description of preferred embodiments together with the

accompanying drawings in which:

[0008] FIG. 1 is a schematic front view of a drilling device for
forming a hole with an undercut when the drilling device is in a
first operating mode in accordance with an embodiment of present

invention;

[0009] FIG. 2 is a schematic side view of the drilling device of

FIG. 1 in accordance with an embodiment of present invention;

[0010] FIG. 3 is a schematic cross-sectional view of the drilling
device from line A-A of FIG. 2 in accordance with an embodiment

of present invention;

[0011] FIG. 4 is a schematic front view of the drilling device of
FIG. 1 when the drilling device is in a second operating mode in

accordance with an embodiment of present invention;

[0012] FIG. 5 is a schematic side view of the drilling device of

FIG. 4 in accordance with an embodiment of present invention;
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[0013] FIG. 6 is a schematic cross-sectional view of the drilling
device from line B-B of FIG. 5 in accordance with an embodiment

of present invention;

[0014] FIG. 7 is an enlarged schematic cross-sectional view of
the controller and the first and second adjusting elements in

FIG. 1 in accordance with an embodiment of present invention; and

[0015] FIG. 8 is a top plan view of the controller and a cross-
sectional the second adjusting element from line C-C of FIG. 7 in

accordance with an embodiment of present invention.

DETALED DESCRIPTION OF PREFERRED EMBODIMENTS

[0016] The detailed description set forth below in connection
with the appended drawings is intended as a description of
presently preferred embodiments of the invention, and is not
intended to represent the only forms in which the present
invention may be practised. It is to be understood that the same
or equivalent functions may be accomplished by different
embodiments that are intended to be encompassed within the spirit
and scope of the invention. In the drawings, like numerals are
used to indicate like elements throughout. Furthermore, terms

1

"comprises," "comprising," or any other variation thereof, are
intended to cover a non-exclusive inclusion, such that module,
circuit, device components, structures and method steps that
comprises a list of elements or steps does not include only those
elements or steps but may include other elements or steps not
expressly listed or inherent to such module, circuit, device
components or steps. An element or step proceeded by

"comprises . . . a" does not, without more constraints, preclude

the existence of additional identical elements or steps that

comprises the element or step.

[0017] Referring now to FIGS. 1 and 2, schematic front and side
views of a drilling device 100 for forming a hole with an

undercut in accordance with an embodiment of the present

3
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invention are shown. In FIG. 1, the drilling device 100 is in a
first operating mode to form a cylindrical part of the hole. FIG.
3 shows a schematic cross-sectional view of the drilling device
100 from line A-A of FIG. 2 in accordance with an embodiment of

present invention.

[0018] The drilling device 100 comprises a supporting stand 102
that holds a first drive device 104, and a holder 106 that holds
a second drive device 108. The first drive device 104 rotates a
first shaft 110 about a first axis 112. In a preferred
embodiment, the first axis 112 is a principal axis of the
drilling device 100. In a preferred embodiment, the first drive
device 104 comprises a motor device. The second drive device 108
rotates a drill bit 114 through a second shaft 116 coupled
therebetween about a second axis 118. In a preferred embodiment,
the second drive device 108 is an angle grinder device. In a
preferred embodiment, the holder 106 is displaceable mounted to
the supporting stand 102, wherein the holder 106 can move in a
vertical direction with respect to the supporting stand 102, and
move in a horizontal direction with respect to or wobble about
the principal axis of the drilling device 100. In a preferred
embodiment, the drilling device 100 also comprises a main lever
119 coupled to the holder 106, wherein the main lever 119 moves
the second drive device 108 downwardly to form the cylindrical

part of the hole.

[0019] The drilling device 100 further comprises a radial offset
mechanism 120 coupled between the supporting stand 102 and the
holder 106. The radial offset mechanism 120 comprises a
controller 122 movable between first and second positions 124 and
126 to switch an outward displacement distance of the second axis
118 with respect to the first axis 112 between first and second
distances. In a preferred embodiment, the controller 122 is

pivotable mounted to the support stand 102.

[0020] The radial offset mechanism 120 also comprises first and

second adjusting elements 128 and 130 that respectively define

4
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the first and second positions 124 and 126. In a preferred
embodiment, when the drilling device 100 is in the first
operating mode, the controller 122 is biased to the first
position 124 by a biasing element (not shown) coupled between the
supporting stand 102 and the controller 122, wherein the first
adjusting element 128 stops the controller 122 from moving beyond
the first position 124 in a first direction away from the second
position 126, wherein the first position 124 defines a diameter
of the cylindrical part of the hole. In a preferred embodiment,
the first distance is the outward displacement distance of the
second axis 118 with respect to the first axis 112, when the
drilling device 100 is in the first operating mode, that is, when
the controller 122 is biased to and stopped at the first position
124.

[0021] In a preferred embodiment, the radial offset mechanism 120
further comprises a first offset block 132 rigidly mounted to the
controller 122, and a second offset block 134 rigidly mounted to
the holder 106. In a preferred embodiment, the first and second
offset blocks 132 and 134 engage at and are relatively slidable
along an inclined surface, wherein a relative position between
the first and second offset blocks 132 and 134 defines the
outward displacement distance of the second axis 118 with respect
to the first axis 112. In a preferred embodiment, the outward
displacement distance can be either a distance between the first
and second axes 112 and 118 if a relative movement between the
first and second offset blocks 132 and 134 results in a parallel
offset of the second axis 118 away from the first axis 112, or an
angle between the first and second axes 112 and 118 if the
relative movement between the first and second offset blocks 132
and 134 tilts the second axis 118 with respect to the first axis
112. In a preferred embodiment, the first distance is equal to or
larger than zero. When the first distance is zero, the first and
second axes 112 and 118 coincide. When the first distance is

larger than zero, the first and second axes 112 and 118 are
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either in parallel with or at an angle to each other, wherein the

angle is larger than 0°

[0022] FIGS. 4 and 5 show schematic front and side views of the
drilling device 100 in a second operating mode when forming the
undercut of the hole in accordance with an embodiment of the
present invention. FIG. 6 shows a schematic cross-sectional view
of the drilling device 100 from line B-B of FIG. 5 in accordance

with an embodiment of present invention.

[0023] In a preferred embodiment, the controller 122 comprises a
lever having a middle portion pivotable mounted to the supporting
stand 102 and a first end moving between the first and second
positions 124 and 126. As shown in FIG. 6, by pressing down a
second end opposite to the first end of the controller 122, the
first end of the controller 122 is moved to the second position
126 and forces the first offset block 132 to push away the second
offset block 134, which results in the relative movement between
the first and second offset blocks 132 and 134. Such relative
movement enlarges the outward displacement distance of the second
axis 118 with respect to the first axis 112 from the first
distance to the second distance. In a preferred embodiment, the
second adjusting element 130 stops the first end of the
controller 122 from moving beyond the second position 126 in a
second direction away from the first position 124, wherein the
second position 126 defines a diameter of the undercut of the

hole.

[0024] FIG. 7 is an enlarged schematic cross-sectional view of
the controller 122, the first and second adjusting elements 128
and 130, and part of the supporting stand 102 in FIG. 1 in

accordance with an embodiment of present invention.

[0025] In a preferred embodiment, the first adjusting element
128 comprises a first rod 136 and a first stop 138 that radially
projects from the first rod 136 and is moveable with respect to

the supporting stand 102, wherein the first stop 138 defines the
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first position 124 and stops the controller 122 from moving
beyond the first position 124 in the first direction away from
the second position 126. In a preferred embodiment, the first

stop 138 is integrally formed from the first rod 136.

[0026] Similarly, in a preferred embodiment, the second adjusting
element 130 comprises a second rod 140 and a second stop 142 that
radially projects from the second rod 140, wherein the second
stop 142 defines the second position 126 and stops the controller
122 from moving beyond the second position 126 in the second
direction away from the first position 124. In a preferred
embodiment, the second stop 142 is integrally formed from the

second rod 140.

[0027] In a preferred embodiment, the second rod 140 comprises a
longitudinal through hole 144 that allows the first rod 136 to
pass therethrough. In a preferred embodiment, the first rod 136
comprises first male threads, and the longitudinal through hole
144 comprises female threads that mate with the first male
threads of the first rod 136. In a preferred embodiment, the
second rod 140 comprises second male threads mating with a

threaded hole 146 of the supporting stand 102.

[0028] In a preferred embodiment, the first adjusting element 128
further comprises a first head 148 secured to the first rod 136
for adjusting a position of the first stop 138 to define the
first position 124, wherein the position of the first stop 138 is
adjusted by rotating the first head 148. Similarly, the second
adjusting element 130 comprises a second head 150 secured to the
second rod 140 for adjusting a position of the second stop 142 to
define the second position 126, wherein the position of the

second stop 142 is adjusted by rotating the second head 150.

[0029] In a preferred embodiment, the first head 148 is
positioned above the second head 150, and/or a size of the first
head 148 is less than a size of the second head 150, such that a

user can easily recognize the correct head between the first and
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second heads 148 and 150 to adjust the diameter of the

cylindrical part or the undercut of hole.

[0030] FIG. 8 is a top plan view of the controller and a cross-
sectional the second adjusting element from line C-C of FIG. 7 in
accordance with an embodiment of present invention. In a
preferred embodiment, the first and second stops 138 and 142
comprise first and second ratchet wheels 152 and 154 respectively
mounted to the first and second rods 136 and 140. In a preferred
embodiment, the radial offset mechanism 120 further comprises a
spring element 156 mounted to the supporting stand 102 and biased
against the first and second ratchet wheels 152 and 154, wherein
the spring element 156 holds the first and second stops 138 and
142 respectively in the first and second positions 124 and 126 by
having first and second contacting points thereof respectively
engaged in notches of the first and second ratchet wheels 152 and
154. In a preferred embodiment, the spring element 156 is a
spring sheet partially bent to a V-shape in section, wherein a
peak portion of the V-shape is engaged in the notches of the
first and second ratchet wheels 152 and 154.

[0031] In a preferred embodiment, the controller 122 comprises an

opening 158 that allows the first rod 136 to pass therethrough.

[0032] The description of the preferred embodiments of the
present invention has been presented for purposes of illustration
and description, but is not intended to be exhaustive or to limit
the invention to the forms disclosed. It will be appreciated by
those skilled in the art that changes could be made to the
embodiments described above without departing from the broad
inventive concept thereof. It is understood, therefore, that this
invention is not limited to the particular embodiment disclosed,
but covers modifications within the spirit and scope of the

present invention as defined by the appended claims.
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CLAIMS

1. A drilling device, comprises:

a supporting stand for holding a first drive device that
rotates a first shaft about a first axis;

a holder for holding a second drive device that rotates a
second shaft about a second axis; and

an offset mechanism coupled between the supporting stand and
holder, wherein the offset mechanism comprises:

a controller movable between first and second positions
to switch an outward displacement distance of the second axis
with respect to the first axis between first and second
distances;

a first adjusting element moveable with respect to the
supporting stand, wherein the first adjusting element defines
the first position and stops the controller from moving
beyond the first position in a first direction away from the
second position; and

a second adjusting element moveable with respect to the
supporting stand, wherein the second adjusting element
defines the second position and stops the controller from
moving beyond the second position in a second direction away
from the first position, wherein the second adjusting element
comprises a longitudinal through hole that allows the first

adjusting element to pass therethrough.

2. The drilling device of claim 1, wherein the first adjusting
element comprises a first rod and a first stop that radially
projects from the first rod and is moveable with respect to the
supporting stand, wherein the first stop defines the first
position and stops the controller from moving beyond the first

position in the first direction.
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3. The drilling device of claim 2, wherein the controller
comprises an opening that allows the first rod to pass

therethrough.

4. The drilling device of claim 2, wherein the second adjusting
element comprises a second rod and a second stop that radially
projects from the second rod and is moveable with respect to the
supporting stand, wherein the second stop defines the second
position and stops the controller from moving beyond the second
position in a second direction away from the first position,
wherein the second rod comprises the longitudinal through hole

that allows the first rod to pass therethrough.

5. The drilling device of claim 4, wherein the first rod
comprises first male threads, and the longitudinal through hole
comprises female threads that mate with the first male threads of
the first rod, and wherein the second rod comprises second male

threads mating with a threaded hole of the supporting stand.

6. The drilling device of claim 4, wherein the first adjusting
element comprises a first head secured to the first rod for
adjusting the first stop to define the first position, and the
second adjusting element comprises a second head secured to the
second rod for adjusting the second stop to define the second

position.

7. The drilling device of claim 6, wherein the first head adjusts
the first stop by rotating the first rod, and the second head

adjusts the second stop by rotating the second rod.

8. The drilling device of claim 6, wherein the first distance is
less than the second distance, wherein the first head is
positioned above the second head, and/or a size of the first head

is less than a size of the second head.
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9. The drilling device of claim 7, wherein the first and second
stops comprise first and second ratchet wheels respectively
mounted to the first and second rods, wherein the drilling device
further comprises a spring element mounted to the supporting
stand and biased against the first and second ratchet wheels,
wherein the spring element holds the first and second stops
respectively in the first and second positions by having first
and second contacting points thereof respectively engage in

notches of the first and second ratchet wheels.

10. The drilling device of claim 9, wherein the spring element is
a spring sheet partially bent to a V-shape in section, wherein a
peak portion of the V-shape engages in the notches of the first

and second ratchet wheels.
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