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(57) Abréegée/Abstract:

A water feed apparatus (20) of the present invention includes a water storage tank (40) that stores water for feeding, a pump unit
(50) that feeds gas with a pressure to the water storage tank (40), and an adapter (30) that couples between the water storage
tank (40) and a core drill (1). The pump unit (50) has a gripper portion (51) whose Internal space Is enlargingly and reducingly
deformable by a gripping operation by an operator to feed the gas to the water storage tank (40). The adapter (30) has a drill-
mounting portion (31b) for mounting on the core drill (1), a tank mounting portion (34) where the water storage tank (40) Is
mounted, a water passage (37) that connects between the drill-mounting portion (31b) and the tank mounting portion (34), and a
valve unit (33) that opens and closes the water passage (37).
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ABSTRACT OF THE DISCLOSURE

A water teed apparatus (20) of the present invention includes a water storage
tank (40) that stores water for feeding, a pump unit (50) that feeds gas with a pressure to
the water storage tank (40), and an adapter (30) that couples between the water storage
tank (40) and a core drill (1). The pump unit (50) has a gripper portion (51) whose
internal space 1s enlargingly and reducingly deformable by a gripping operation by an
operator to feed the gas to the water storage tank (40). The adapter (30) has a
drill-mounting portion (31b) for mounting on the core drill (1), a tank mounting portion
(34) where the water storage tank (40) 1s mounted, a water passage (37) that connects
between the drill-mounting portion (31b) and the tank mounting portion (34), and a valve

unit (33) that opens and closes the water passage (37).
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DESCRIPTION
WATER FEED APPARATUS FOR CORE DRILL

Technical Field

[0001] The present invention relates to a water feed apparatus for use with a core
drill of a wet type in which a core body is rotationally driven by a drive mechanism to
drill a hole in an object to be drilled, and water is fed to cutting blades provided on the
core body, and more particularly, to a water feed apparatus which has a compact
construction, and which realizes a sufficient water feed even at high-speed rotation of the
core body.
Background Art

[0002] Conventionally, a core drill is widely used for drilling a hole in concrete and
the like. This core drill is generally of the construction in which a drive mechanism for
generating a rotary power is coupled via a shank to a core body having cutting blades
such that, when driven by the drive mechanism, the shank and the core body are rotated
integrally. Such a construction is disclosed, for example, in Japanese Patent Application
Unexamined Publication No. 2004-34210 (Patent Document 1).

10003 ] Furthermore, core drills can be classified into wet type and dry type, and 1n
the case of a core drill of a wet type, water is fed during drilling a hole by a water feed
apparatus coupled to the core drill so as to cool the cutting blades provided on the core
body. Specifically, a transverse hole i1s formed in a shank coupled to the core body to
pass through the shank in a direction perpendicular to its longitudinal direction (radially).
The shank is further formed with a vertical hole that extends lengthwise and through the
rotational center axis of the shank, which vertical hole 1s connected at one end thereof to

the above transverse hole and opens at the other end thereof at the end portion of the
shank on the core body side. Thus, if cooling water 1s supplied from the water feed
apparatus externally mounted on the core dnll, the cooling water passes through the
above transverse hole and vertical hole of the shank to be sent to and cool the cutting

blades on the core body.
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[0004] As an example of a water feed apparatus, there is one that includes a

relatively large-sized stationary water tank and pressure pump, with the water tank being
coupled to the core drill by means of a hose. In the case of this water feed apparatus,
compressed air can be introduced into the water tank by the pressure pump, and cooling
water 1s fed with a pressure to the core drill by expansion of the compressed air.
[00035] As another example of a water feed apparatus, there is one of a natural fall
water feed system that includes a water-pouring cup with a water outlet located at a lower
portion thereof. In the case of this water feed apparatus, the cooling water stored 1n the
water-pouring cup is sent out through the water outlet under the action of gravity, and 1s
fed through the transverse and vertical holes formed in the shank of the core drill to the
core body.
Patent document 1: Japanese  Patent Application Unexamined Publication
No. 2004-34210.
Disclosure of the Invention

Problem to be Solved by the Invention
[0006] However, with the former one of the water feed apparatuses as mentioned
above, while the included large-sized water tank and pressure pump enable a sufficient
water feed to the cutting blades even during rotation of the shank at high speeds, an
improvement 1s difficult to make in the in job site portability of the core drill for drilling
work of a hole. On the other hand, where the latter water feed apparatus 1s employed,
although 1t 1s excellent in the job site portability of the core drill, since cooling water 1s
not fed with a pressure, but merely poured by its own weight, difficulty is encountered in
securing a sufficient water supply at high-speed rotation of the shank, making 1t difficult
to improve the rotational speed of the shank. In other words, the cooling water sent into
the transverse hole of the rotating shank during drilling a hole can reach the vertical hole
by having a water pressure that exceeds the centrifugal force resulting from the rotation
of the shank. As such, with the water feed apparatus of a natural fall water feed system,
the relatively low pressure of the cooling water prevents enhancement of the rotational

speed of the shank.
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[0007] The present invention has been made under such circumstances, and an
object thereof is to provide a water feed apparatus which does not require a large-sized
water tank and improves the portability, and which makes 1t possible for cooling water to
be easily compressed and thus for the core drill to be operated at high speeds.

Means to Solve the Problem

[0008] In order to attain the above object, a water feed apparatus for a core drill of a
wet type that drills a hole in an object to be drilled by rotating a core body and teeds
water to cutting blades provided on the core body, comprises: a water storage tank that
stores water for feeding, a pump unit that feeds gas with a pressure to the water storage
tank, and an adapter that couples the water storage tank to the core drill, wherein the
pump unit has a gripper portion whose internal space is enlargingly and reducingly
deformable by a gripping operation by an operator to feed the gas to the water storage
tank, and wherein the adapter has a drill-mounting portion for mounting on the core dnll,
a tank mounting portion by which the water storage tank is mounted to the adapter, a
water passage that connects the drill-mounting portion to the tank mounting portion, and
a valve unit that opens and closes the water passage, and wherein the tank mounting
portion is configured so that a mounting direction of the water storage tank 1s changeable.
[0009] With such construction, pressurized air can be sent into the water storage
tank by a gripping operation of the gripper portion which 1s easily done by an operator,
and water can be fed with a pressure from inside the water storage tank to the core drll.
The gripper portion 1s relatively compact in structure and adapted for gripping by the
operator. A water feed apparatus 1s thus realized that enables an improvement in the
portability and high-speed rotation of the core drill. In addition, since the mounting
direction of the water storage tank at the tank mounting portion is changeable, the water
storage tank can be mounted easily, and cooling water can be fed from the water storage
tank appropriately in drilling a hole in any direction. Furthermore, the adapter may
include a first adapter having the drill mounting portion and a second adapter having the

tank mounting portion, and the second adapter may be rotatably connected to the first
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adapter. In this case, the mounding direction of the water storage tank at the tank
mounting portion can be changed with a simple construction.

[0010] The above gripper portion of the pump unit may comprise a flexible member
substantially of spherical shell shape that is deformable by the gripping operation by the
operator. With such construction, an operator can easily perform the gripping operation,
and the simplicity of the construction leads to improvement in productivity.

[0011] The above pump unit may have a first check valve that permits air to tlow
only from outside to the internal space of the gripper portion, and a second check valve
that permits air to flow only from the internal space of the gripper portion to the water
storage tank side. With such construction, by the gripper portion of the pump unit being
grippingly operated by an operator, feeding with a pressure of external air to the water
storage tank and prevention of water from escaping from inside the water storage tank to
the gripper portion side can be realized with a simple structure.

10012} The above tank mounting portion may be constructed such that the water
storage tank 1s mounted thereon with an water outlet thereot directed downward. With
such construction, water can be efficiently fed from inside the water storage tank to the
core drill.

[0013] The above adapter may have a pump mounting portion by which the pump is
mounted to the adapter, and an air passage that connects the tank mounting portion to the
pump mounting portion, and the internal space ot the gripper portion of the pump unit
may be connected via the air passage of the adapter to an internal space of the water
storage tank. With such construction, since the pump unit in addition to the water
storage tank i1s mounted on the adapter, a more compact water feed apparatus can be
realized.

10014] The above tank mounting portion of the adapter may be constructed such
that the water storage tank 1s detachably mounted thereon. With such construction, the

water storage tank can be easily refilled with water, while resulting in excellent

maintainabaility.
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[00135] The above tank mounting portion of the adapter may be formed with an
internal thread which is constructed so as to allow screwing therein of an external thread
formed on a plastic beverage bottle for threading thereon of a cap. With such
construction, a commercially available plastic beverage bottle can be made use of,
resulting 1n a reduction in cost.

[0016] Furthermore, a flexible tube for guiding water from inside the water storage
tank to the water passage may be coupled at one end thereof to the tank mounting portion
of the adapter and equipped at an opposite end thercof with a sinker. With such
construction, 1f, for example, the water storage tank 1s mounted on the tank mounting
portion of the adapter even with its water outlet directed upward, since the sinker
equipped on the tube is located on the water bottom side (on the inner bottom side of the
water storage tank), water can be guided through the tube to the water passage.
Conversely, 1f the water storage tank has its water outlet directed downwards, since the
sinker equipped on the tube is also located on the water bottom side (on the water outlet
side), water can be guided through the tube to the water passage.

[0017] The above tube may be constructed such that the opposite end 1s located
downwardly inside the water storage tank by a gravitational weight of the sinker,
irrespective of a posture of the water storage tank. With such construction, water can be
guided from inside the water storage tank through the opposite end of the tube to the

water passage, irrespective of whether the water outlet of the water storage tank 1s
directed upward or downward, thereby enabling the drilling work of a hole.

Effect of the Invention

(0018] According to the present invention, a water feed apparatus can be provided
which does not require a large-sized water tank and improves the portability, and which
makes 1t possible for cooling water to be easily compressed and thus for the core drill to
be operated at high speeds. In addition, a water feed apparatus can be provided, in
which the mounting direction of the water storage tank is changeable so that the water

storage tank can be mounted easily, and the posture of the water storage tank can be
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changed to be adapted to drilling a hole in any direction, approprately feeding the

cooling water.

Brief Description of Drawings
[0019] Fig. 1 is an exterior perspective view showing, partly in section, a water feed
apparatus according to an embodiment of the present invention, and a core drill whereon
the water feed apparatus 1s mounted.

Fig. 2 is an exploded view showing, partly in section, the water teed apparatus
as shown 1n Fig. 1.

Fig. 3 is a view showing the procedure for using the water feed apparatus as
shown in Fig. 1, with Fig. 3(a) mainly illustrating the mounting of a water storage tank,
and Fig. 3(b) illustrating the handling of an adapter.

Fig. 4 1s a view showing the procedure for using the water feed apparatus as
shown in Fig. 1, with Fig. 4(a) illustrating the operation of a pump unit, and Fig. 4(b)
1llustrating the operation of an inductor cock.

Fig. 5 is an exploded view showing a water feed apparatus according to another
embodiment of the present invention.

Fig. 6 1s a view showing the water feed apparatus as shown 1n Fig. 5 when it 1s
in use, with Fig. 5(a) illustrating when a hole is drilled downward, and Fig. 5(b)
illustrating when a hole 1s drilled upward.

Fig. 7 1s an exploded view showing a water feed apparatus according to yet
another embodiment of the present invention.

Fig. 8 1s a view showing the exterior of a water feed apparatus according to yet
another embodiment of the present invention.

Fig. 9 1s a view showing the exterior of a water feed apparatus according to still

another embodiment of the present invention.
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Description of Symbols

10020] 1: Core dnll

3: Shank

5: Core body

Sa: Cutting blade

6: Sleeve

8: Water feed apparatus mounting unit

9: Cooling water passage

20: Water teed apparatus

30: Adapter

31: First adapter

31b: Drill-mounting portion

32: Second adapter

32¢: Pump mounting portion

33: Inductor cock

34: Tank mounting portion

37. Water passage

38: Alr passage

40: Water storage tank

50: Pump unit

51: Air feed spherical body (gripper portion)

S1a: Internal space

52a: First check valve body
53a: Second check valve body
60: Water feed apparatus

60a: Adapter

61: First adapter
62:. Second adapter
63: Water passage
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64:. Air passage

65: Pipe-like projection
70: Tube

72: Sinker

80: Water flow tube

Best Mode for Carrying Out the Invention

[0021] A water feed apparatus according to an embodiment of the present invention
will now be described in detail with reference to the drawings. Fig. 1 1s an exterior
view showing, partly in section, a water feed apparatus according to an embodiment of
the present invention, and a core drill on which the water feed apparatus 1s mounted. As
shown in Fig. 1, the core drill 1 has a shank 3 that 1s supported at an upper portion
thereof, via a chuck (not shown), on a drive shaft (not shown) of a drive mechanism 2
(indicated by a two-dotted line in Fig. 1). An upper portion of a cylindrical core body 5
1s coupled via an attachment/detachment mechanism 4 to a lower portion of the shank 3,
such that the shank 3 and the core body 5 are rotated integrally in conjunction with the
rotation of the drive shaft of the drive mechanism 2. Furthermore, the core body 5 1s
provided at the lower circumferential end with cutting blades 5a for drilling a hole that
are spaced 1n a circumferential direction at predetermined intervals.

10022] A cylindrical sleeve 6 1s fitted over a central part in a longitudinal direction
of the shank 3 such that the shank 3 1s rotatably supported by the sleeve 6 via a bearing
provided inside the sleeve 6. A throughhole i1s formed in a circumferential wall of the
sleeve 6 to extend in a horizontal direction in Fig. 1 and communicate in and out of the
sleeve 6, which throughhole constitutes a water feed apparatus mounting unit 8 for
mounting a later-described water feed apparatus 20.

[0023] A transverse hole 9a 1s formed 1n the shank 3 supported by the sleeve 6 to

extend radially (horizontally in Fig. 1) through the shank 3. The transverse hole 9a is

formed at a position corresponding to the water feed apparatus mounting unit 8 of the
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sleeve 6 and connected intermittently with the water feed apparatus mounting unit &
during rotation of the shank 3.

10024] Furthermore, a vertical hole 9b 1s formed lengthwise and through a
rotational center axis of the shank 3. The vertical hole 9b 1s connected at an upper end
portion thereof to a longitudinally central position of the transverse hole 9a and
communicates with the inside of the transverse hole 9a, and opens at a lower end portion
thereof into an internal space of the core body 5. The transverse hole 9a and the vertical
hole 9b as described above make up a cooling water passage 9 that guides the cooling
water supplied from the water feed apparatus 20 to the core body 5.

[0025] On the other hand, the water feed apparatus 20, which 1s coupled to the
water feed apparatus mounting unit 8 of the sleeve 6, 1s mainly composed of an
adapter 30, a water storage tank 40, and a pump unit 50. As shown 1n Fig. 1, both the
water storage tank 40 and the pump unit 50 are mounted on the adapter 30, and the
coupling of the adapter 30 to the water feed apparatus mounting unit 8 completes the
mounting of the water feed apparatus 20 to the core dnll 1.

[0026] Fig. 2 1s an exploded view of the water feed apparatus 20, with a part of its
structure shown 1n section. As shown in Fig. 2, the adapter 30 1s constructed from a
first adapter 31 and a second adapter 32, the first adapter 31 being provided with an
inductor cock 33.

[0027] More specifically, the first adapter 31 has a substantially pipe-shaped main
body 31a, one end portion of which forms a drill-mounting portion 31b for coupling to
the water feed apparatus mounting unit 8 of the sleeve 6 of the core drill 1. The other
end portion of the main body 31a forms a joint 31¢ for coupling to the second adapter 32.
The main body 31a of the first adapter 31 is internally formed with a first passage 31d
that extends and connects between the drill-mounting portion 31b and the joint 31c. In
addition, the first passage 31d 1s provided at a halfway point thereof with the inductor
cock 33 as referred to above, which, when operated, opens and closes the first passage

31d while 1ts open degree is adjusted.
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10028] The second adapter 32 has a substantially pipe-shaped main body 32a, one
end portion of which forms a joint 32b for coupling to the joint 31c of the first adapter 31.
The other end portion of the main body 32a forms a pump mounting portion 32¢ tor
coupling the pump unit 50 thereto. The main body 32a of the second adapter 32 1s
internally formed with a second passage 32d that extends and connects between the joint
32b and the pump mounting portion 32c.

[0029] The first adapter 31 and the second adapter 32 are coupled together by
fitting the joint 31c¢ of the first adapter 31 into the joint 32b of the second adapter 32 via a
seal member (for example, O-ring) 25a. In the thus coupled state, the first passage 31d
of the first adapter 31 and the second passage 32d of the second adapter 32 are connected
to each other.

[0030] A cylindrical tank mounting portion 34 is provided on top of the main body
32a of the second adapter 32 for mounting the water storage tank 40, and an internal
space of the tank mounting portion 34 is connected with the second passage 32d. Here,
the path from the internal space of the tank mounting portion 34 through the second
passage 32d of the second adapter 32 and the first passage 31d of the first adapter 31 to
the drill-mounting portion 31b constitutes a water passage 37 for guiding cooling water
from the water storage tank 40 to the core drill 1. Likewise, the path from the pump
mounting portion 32c¢ of the second adapter 32 through the second passage 32d to the
tank mounting portion 34 constitutes an air passage 38 that guides air from the pump unit
50 to the water storage tank 40.

[0031] The cylindrical tank mounting portion 34 has an internal thread 34a threaded
on an internal wall thereof. In the present embodiment, the water storage tank 40 shown
in Fig. 2 1s a commercially available plastic beverage bottle whose mouth i1s formed with
an external thread 41a. Meanwhile, the internal thread 34a of the tank mounting portion
34 1s formed so as to screw on the external thread 41a of the water storage tank 40. The
water storage tank 40 and the second adapter 32 are detachably coupled by screwing
together their respective external thread 41a and internal thread 34a via a seal member

(for example, packing) 25b disposed therebetween.

10
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[0032] The pump unit 50 has an air feed spherical body (gripper portion) 51
substantially of spherical shell shape (more specifically, substantially ot elliptical contour
as viewed from the side) that is made of a resilient material such as rubber. This air
feed spherical body 51 is constructed so as to be relatively easily deformable by the
grasping power of an operator, and its internal space 51a is enlargingly and reducingly
deformed by a gripping operation of the operator.

10033 ] The air feed spherical body 51 is provided with two openings 52 and 53, and
one end portion of a pipe-shaped first check valve body 52a 1s coupled to one opening 52
of these openings. The other end portion of the first check valve body 52a is coupled
via a seal member (for example, O-ring) 25¢ to the pump mounting portion 32c¢ of the
second adapter 32, such that the internal space S1a of the air feed spherical body 51 1s
connected via the first check valve body 52a to the second passage 32d of the second
adapter 32. Furthermore, the first check valve body 52a has a not-shown check valve
mechanism incorporated therein that permits the flow of air only from the air feed
spherical body 51 side to the second adapter 32 side and blocks the reverse direction tlow
of air (or water).

[0034] One end portion of a pipe-shaped second check valve body 53a is coupled to
the other opening 53 of the air feed spherical body 51. The other end portion of this
second check valve body 53a opens to the outside such that the outside and the internal
space S1a of the air feed spherical body 51 are communicated via the second check valve
body 53a. The second check valve body 53a has a not-shown check valve mechanism
incorporated therein that permits the tflow of air only from the outside to the air teed
spherical body 51 side and blocks the reverse direction flow of air (or water).

[0035] With such pump unit 50, if an operator grippingly operates the air feed
spherical body 51, its internal space S1a undergoes expansion and contraction. When
the internal space 51a expands, external air 1s taken into the air feed spherical body 51

through the second check valve body 53a, and when the internal space 51a contracts, air

1s ted with a pressure from inside the air feed spherical body 51 through the first check

11
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valve body 52a to the second adapter 32 side. Moreover, the air fed with a pressure to
the second adapter 32 is sent through the atr passage 38 to the water storage tank 40.
[0036] The thus constructed water feed apparatus 20 1s assembled to the core drill 1
by fitting the drill-mounting portion 31b of the first adapter 31 in the water feed
apparatus mounting unit 8 of the sleeve 6 of the core drill 1.

10037] Next, description will be made of the procedure for using the water feed
apparatus 20 assembled to the core drill 1, with reference to Figs. 3 and 4.  First, cooling
water as much as approximately half the capacity of the water storage tank 40 1s filled in
the water storage tank 40 which 1s then screwed in the tank mounting portion 34 (see
Figs. 3(a) and (b)). In this instance, the inductor cock 33 is operated beforehand to put
the water passage 37 (first passage 31d) in a closed state. Here, since the second
adapter 32 1s rotatable relative to the first adapter 31 with the sealing ability maintained,
if the second adapter 32 1s rotated to have its tank mounting portion 34 directed
downwards, the operation of screwing the water storage tank 40 will be easier (see
Fig. 3(a)). After completion of the screwing, the second adapter 32 1s again rotated to
dispose the water storage tank 40 on the upper side (see Fig. 3(b)).

[0038] After the water storage tank 40 has been set, the air feed spherical body 51
of the pump unit 50 1s gripped for operation by an operator (see Fig. 4(a)). In other
words, gripping and loosening actions by hand of the air feed spherical body 51 are
repeated several times by the operator. This allows the air, taken from the outside via

the pump unit 50 into the adapter 30, to pass through the air passage 38 and be collected
in the empty space (space not occupied by cooling water) inside the water storage
tank 40, and to pressurize the air in that space. During this operation, the first check
valve body 52a (see Fig. 2) acts to prevent any of the cooling water inside the water

storage tank 40 from escaping back into the air feed spherical body 51.

[0039] When the pressure of air inside the water storage tank 40 reaches an
appropriate point, the gripping operation of the air feed spherical body 51 1s stopped, and
the inductor cock 33 1s opened while adjusting its open degree (see Fig. 4(b)). This

allows cooling water, under the action of pressurized air, to be fed with a pressure from

12
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inside the water storage tank 40 through the water passage 37 to the core drill 1 side.
The core drill 1 in the present embodiment 1s thus used with cooling water being fed,
which cooling water is sent through the cooling water passage 9 to the cutting blades 5a
at a lower portion of the core body 5, and cools same. Incidentally, during use of the
core drill 1, the shank 3 and the core body 5 rotate at a high speed, but the water teed
apparatus 20, being attached to the sleeve 6 that rotatably supports the shank 3, does not
rotate with the shank 3.

[0040] According to the thus constructed water teed apparatus 20, since the water
storage tank 40 and pump unit 50 formed to relatively small size are fixedly mounted via
the adapter 30 on the core drill 1, an excellent portability 1s obtained. Furthermore,
since cooling water inside the water storage tank 40 can be fed with a pressure to the core
drill 1 through operation of the pump unit 50, supply of cooling water can approprnately
be performed even at high-speed rotation of the shank 3.

[0041] Although, in the above example, the construction has been described in
which the water storage tank 40 and the pump unit 50 are fixedly coupled to the adapter
30, the coupling to the adapter may be made in a flexible manner by, for example, a hose
or the like 1nsofar as the portability 1s not marred. Moreover, the construction illustrated
1s an example to which the present invention can preferably be applied, and the water
feed apparatus of the present invention 1s not limited to such construction. For example,
in place of the air feed spherical body 51 of spherical shell shape of the pump unit 50, a

cylindrical gripper portion that 1s bellows-shaped at a circumferential portion thereof and
closed at both ends, or yet another construction may be employed.

[0042] In addition, a container other than a plastic beverage bottle may be used as
the water storage tank 40, and may be constructed so as not to be detachable from the
adapter 30. In this case, the water storage tank 40 can be provided with a water intake
that 1s sealable.

[10043] Next, a water tfeed apparatus 60 according to another embodiment will be
described with reference to Fig. 5. The water feed apparatus 60 shown in Fig. 5

includes an adapter 60a, and a pump unit 50 having the same construction as that already

13
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described. The adapter 60a 1s composed of a first adapter 61 of the same construction
as the first adapter 31 of the adapter 30 employed 1n the already-described water feed
apparatus 20, and a second adapter 62 of different construction from the second
adapter 32. Incidentally, of the parts shown in Fig. 5, those that have the same
construction as already described in connection with Figs. 1 to 4 are given the same
reference symbols, and their detailed description will be omitted.

10044 ] The second adapter 62 has a substantially pipe-shaped main body 62a, one
end portion of which forms a joint 32b for coupling to a joint 31¢ of the first adapter 61,
and the other end portion of which forms a pump mounting portion 32¢ where the pump
unit 50 1s coupled. Furthermore, a cylindrical tank mounting portion 34 for mounting
the water storage tank 40 thereat is provided on the main body 62a between the joint 32b
and the pump mounting portion 32c.

[0045] A water passage 63 extends 1n the joint 32b along the center axis of the main
body 62a and 1s bent at a halfway point to lead to the tank mounting portion 34. The
water passage 63 opens at one end at the end portion of the joint 32b and opens at the
other end to the internal space of the tank mounting portion 34. A pipe-like projection
63a extends inside the internal space of the tank mounting portion 34, in a direction from
the inner bottom toward the opening of the tank mounting portion 34, and has an internal
passage that torms the other end portion of the water passage 63. An air passage 64 also
extends in the pump mounting portion 32¢ along the center axis of the main body 62a and

is bent at a halfway point to lead to the tank mounting portion 34. The air passage 64
opens at one end at the end portion of the pump mounting portion 32¢ and opens at the
other end at the inner bottom and toward the internal space of the tank mounting

portion 34.

[0046] The first adapter 61 and the second adapter 62 are coupled together by
fitting the joint 31c of the first adapter 61 in the joint 32b of the second adapter 62 via a
seal member 25a, and in this state, the first passage 31d of the first adapter 61 and the
water passage 63 of the second adapter 62 are connected to each other. Additionally, as

for the second adapter 62 and the pump unit 50, the first check valve body 52a of the

14
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pump unit 50 1s coupled via a seal member 25¢ to the pump mounting portion 32¢ of the
second adapter 62, and 1n this state, the internal space 51a of the air feed spherical
body 51 of the pump unit 50 1s connected to the air passage 64 of the second adapter 62.
Thus, on grippingly operating the air feed spherical body 51 of the pump unit, the air
drawn from the outside into the air feed spherical body 51 1s sent through the air
passage 04, which 1s 1ndependent of the water passage 63, to the tank mounting
portion 34, so as to be fed into the water storage tank 40 1f the water storage tank 40 1s
being attached to the tank mounting portion 34.

10047 ] A flexible tube 70 1s provided 1n the tank mounting portion 34 of the second
adapter 62 for sending out water from inside the water storage tank 40 to the water
passage 63. This tube 70 has a dimension equal to or slightly longer than the height
dimension of the water storage tank 40, and has a proximal end portion thereot (portion
downstream of water flow) fitted over and coupled to the pipe-like projection 63a
provided inside the tank mounting portion 34 of the second adapter 62. Moreover, the
tube 70 1s equipped at a distal end portion thereot (portion upstream of water flow) with a
block-like sinker 72. The tube 70 i1s housed inside the water storage tank 40 when
attaching the water storage tank 40 with water poured therein to the tank mounting
portion 34 of the second adapter 62.

[0048] The state of the water feed apparatus 60 in use will be described with
reterence to Fig. 6. Fig. 6(a) illustrates the state when drilling a hole downwards, and

Fig. 6(b) illustrates the state when drilling a hole upwards. As shown in Fig. 6(a), in the

case of dnlling downwards, the water storage tank 40 1s directed such that its mouth 41 is
located on the lower side for the purpose of keeping the water storage tank 40 from
interference with the surface to be drilled such as a concrete wall surface. At this time,
the tube 70 inside the water storage tank 40 is caused to sink to the water bottom side
(mouth 41 side of the water storage tank 40) by the gravitational weight of the sinker 72
equipped on the tube distal end portion. As a result, the tube 70 can take in water

through 1its distal end portion and guide the water to the water passage 63 of the second

adapter 62.
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[0049] On the other hand, where a hole 1s drilled upwards as shown in Fig. 6(b), the
water storage tank 40 1s directed such that its mouth 41 is located on the upper side for
the purpose of avoiding interference between the surface to be drilled and the water
storage tank 40. At this time, the tube 70 inside the water storage tank 40 1s caused to
sink to the water bottom side (bottom side of the water storage tank 40) by the
gravitational weight of the sinker 72 equipped on the tube distal end portion. As a result,
the tube 70 can take in water through its distal end portion and guide the water to the
water passage 603. Furthermore, although not shown, also in the case of drilling
letftwards or rightwards, the distal end portion of the tube 70 is caused to be located on
the water bottom side by the gravitational weight of the sinker 72, thereby enabling water
to be taken 1n.

[0050] Thus, with the water feed apparatus 60 shown 1n Fig. 5, water can be guided
trom inside the water storage tank 40 through the tube 70 to the water passage 63 and fed
to the cutting blades 5a of the core body 5 (see Fig. 1), irrespective of the direction of
drilling a hole and of the water storage tank 40.

10051] Although the above description of the water feed apparatus 60 focuses on a
construction in which the sleeve 6 of the core drill 1, the first adapter 61, the second
adapter 62, and the pump unit 50 are fixedly coupled to one another, the present
invention 1s not restricted to such construction.

[0052] For example, in the water feed apparatus 60, a flexible water flow tube 80

made ot silicon or the like may be used to couple between the first adapter 61 and the
second adapter 62 as shown in Fig. 7, instead of directly coupling them together. In this
case, an upstream side end portion 80a of the water flow tube 80 may be coupled via
another joint 81 to the joint 32b of the second adapter 62, and a downstream side end
portion 80b of the water flow tube 80 may be coupled via yet another joint (not shown) to

the joint 31c¢ of the first adapter 61 according to need.
[0053] Furthermore, the water feed apparatus 60 shown in Fig. 7 includes a

carrying hook 82 tor hanging the water storage tank 40 on a waist belt (not shown) or the

16



CA 02591964 2007-06-20

like of an operator. Where a plastic beverage bottle 1s used as the water storage tank 40,
a commercially available carrying hook for plastic bottles may be used for this carrying
hook 82.

[0054] In this case, drilling work of a hole in an object with the core dnill 1 can be
carried out with the water storage tank 40, the pump unit 50, and the second adapter 62
collectively hung on the waist belt or the like, resulting in improvement in convenience.
In other words, while an operator holds the core drill 1 1n his hands, the water storage
tank 40, which weighs heavy, can be independently supported at a different region such
as on the waist belt, thereby leading to an improved workability. In this connection, it is
desired that the length dimension of the water flow tube 80 be approximately 1 to 1.5m
from the viewpoint of not compromising the improvement in workability.

10055] Furthermore, as in the water feed apparatus 60 shown in Fig. 8, the first
adapter 61 and the second adapter 62 may be fixedly coupled, and a water flow tube 80
may be used to couple the first adapter 61 and the sleeve 6 of the core drill 1. Also in
this case, an improvement in workability can be made, as with the water storage tank 60
of the construction shown in Fig. 7.

[0056] In addition, as in the water feed apparatus 60 shown in Fig. 9, a water flow
tube 80 may be used to couple between the second adapter 62 and the pump unit 50, or a
construction may be adopted in which couplings shown in Figs. 7 to 9 are used in
combination.

[0057] Incidentally, of the parts shown in Figs. 7 to 9, those that have the same
construction as already described are given same reference symbols, and their detailed
description 1s omitted here. Besides, needless to say, the constructions including the
water flow tube 80 shown in Figs. 7 to 9 are not limitedly employed in the water feed
apparatus 40 shown in Figs. 5 and 6, but also applicable to the water feed apparatus 20

already described with reference to Figs. 1 to 4.
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Industrial Applicability
[0058] “The present invention is applied to a water feed apparatus for a wet-type
core drill that drills a hole in concrete or the like. In particular, the present invention
can preferably be applied as a water feed apparatus which does not require a large-sized
water tank and improves the portability, and which makes it possible for cooling water to

be easily compressed and thus for the core drill to be operated at high speeds.
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Claims:

1. A water feed apparatus for a core drill of a wet type that drills a hole in an object
to be drilled by rotating a core body and feeds water to cutting blades provided on the
core body, comprising:

a water storage tank that stores water for teeding;

a pump unit that feeds gas with a pressure to the water storage tank; and

an adapter that couples the water storage tank, the pump unit, and the core drill to
each other,

wherein the pump unit has a gripper portion whose internal space is enlargingly
and reducingly deformable by a gripping operation by an operator to feed the gas to the
water storage tank,

wherein the adapter includes a first adapter having a drill-mounting portion for
mounting on the core drill, and a second adapter having a tank mounting portion by
which the water storage tank is removably mounted to the adapter and a pump mounting
portion by which the pump unit is mounted to the adapter,

the first adapter and the second adapter include a water passage that connects the
drill-mounting portion to the tank mounting portion,

the first adapter includes a valve unit that opens and closes the water passage, and
wherein

the second adapter further includes an air passage through which the tank
mounting portion and the pump mounting portion are connected to each other, and 1s
rotatably connected to the first adapter so that a mounting direction of the water storage

tank mounted to the tank mounting portion 1s changeable.
2. The water feed apparatus for the core drill according to claim 1, wherein the

gripper portion of the pump unit comprises a flexible member substantially of a spherical

shell shape that is deformable by the gripping operation by the operator.

3. The water feed apparatus for the core drill according to claim 1 or 2, wherein the

pump unit comprises a first check valve that permits air to flow only from outside to the
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internal space of the gripper portion, and a second check valve that permits air to flow

only from the internal space of the gripper portion to the water storage tank side.

4, The water feed apparatus for the core drill according to claim 1, wherein the tank
mounting portion of the adapter is formed with an internal thread which is constructed so
as to allow screwing therein of an external thread formed on a plastic beverage bottle for

threading thereon of a cap.

. The water feed apparatus for the core drill according to claim 3 or 4, wherein the
tank mounting portion is constructed such that the water storage tank is mounted thereon

with an water outlet thereof directed downward

6. The water feed apparatus for the core drill according to claim 3, 4 or 5, wherein a
flexible tube for guiding water from inside the water storage tank to the water passage 1s
coupled at one end thereof to the tank mounting portion of the adapter, and equipped at

an opposite end thereof with a sinker.
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