
DRILL HEAD FOR DEEP HOLE MACHINING  Technical Field
The present invention relates to a drill head for deep
hole  5 machining constituted by fixing a cutting
blade to a tip surface  of a head body and fixing
guide pads to a periphery of a tip of  the head body,
more particularly, it relates to a drill head used
for deep hole machining by the BTA system and ejecting
system.  Background Art 10 As a deep hole machining
system, three systems, a gun drill  system, BTA system
and ejecting system, have been generally known.  In a
drill head used in the gun drill system, a V-groove
for swarf  ejection is formed throughout the whole
length of a head body.  In this system, high-pressure
cutting oil is fed to a tip of a 15 cutting blade
through the inside of a shank of a drill, the swarf
generated by the cutting blade is broken by the
high-pressure  cutting oil, and the broken swarf is
forcibly ejected through  the V-groove. A drill head
used in the BTA system is constituted by fixing  20 a
cutting blade to a tip surface of a head body attached
to a  tip of a pipe -shaped boring bar and fixing
guide pads to a periphery  of a tip of the head body.
In this system, a casing in which  a guide bush is
built is arranged adjacently to an end surface  of a
material to be cut. Further, when cutting oil is
pressurized 25 and fed from an oil feeding port with
end surfaces of the guide  



1 bush and the casing sealed with a sealing material,
the cutting  oil reaches the cutting blade from a gap
between the boring bar  and the guide bush through a
gap between a cutting hole of the  material to be cut
and a peripheral surface of the drill head, 5 flows
into the boring bar from the cutting blade via a
center  through hole of the drill head, sweeps the
swarf generated by  the cutting blade away, and ejects
the swarf from an ejecting  port. Additionally, a
drill head used in the ejecting system is  10
constituted by fixing the cutting blade to the tip
surface of  the head body attached to a tip of a shank
constituted by a double  tube which forms a cutting
oil feeding path between an outer tube  and an inner
tube, and by fixing the guide pads to the periphery
of the tip of the head body, and an opening which
communicates 15 with a hollow part of the inner tube
is formed in the head body.  In this ejecting system,
most of the cutting oil fed from the  oil feeding port
of the casing during cutting goes out from an  oil
hole through the cutting oil feeding path between the
outer  tube and the inner tube, reaches the cutting
blade through the 20 gap between the cutting hole of
the material to be cut and the  peripheral surface of
the drill head, flows into the inner tube  from the
opening, and a part of the cutting oil directly flows
into the inner tube. Then, the inner pressure of the
inner tube  



becomes negative, a pressure difference is generated,
and an 25 absorbing force is generated. Swarf is
absorbed by a vacuum effect  2 of the absorbing force
and ejected from the ejecting port.  Fig. 3 (a) is a
side view showing a conventional drill head used in
the BTA system and ejecting system, and Fig. 3 (b) is
an  end view thereof. In Fig. 3, the reference symbol
1 denotes a  5 hollow-shaped head body, a cuttingblade
12 constitutedbya single blade is fixed to the tip
surface of the head body 1, guide pads  13 and 14 are
fixed to the periphery of the tip of the head body  1,
and the reference symbol 5 denotes a hole for ejecting
swarf  and cutting oil. Fig. 4(a) is a side view
showing another 10 conventional drill head similarly
used in the BTA system and  ejecting system, and Fig.
4(b) is an end view thereof. In Fig.  4, cutting
blades 12a, 12b, and 12c, which constitute a divided
blade, are fixed to the tip surface of the head body
1, and the  guide pads 13 and 14 are fixed to the
periphery of the tip of  15 the head body 1.
Disclosure of the Invention Problem to be Solved by
the Invention In a conventional drill head used in the
above-described  BTA system and ejecting system, as
shown in Fig. 3(a) and Fig.  20 4 (a) , since the
length Lp of the guide pads 13 and 14 in an axis
direction is larger than the length Lm of a margin 6,
which is  



formed at a tip side of a periphery of the cutting
blades 12 and  12a in a drill rotating direction, in
the axis direction,  circularity and straightness of a
hole to be machined is lowered 25 and precision of
hole machining is lowered. When a drill head  3 H
penetrates a material W to be cut and projects from a
top end  of a hole 0 at the time of finishing hole
machining as shown in  Fig. 5, the guide pads 13 and
14, for which the length Lp in the  axis direction is
large, enters the hole 0, and then the cutting 5 blade
12a, for which the length Lm of the margin 6 is small,
enters  the hole 0. As a result, there arises a
trouble such that the  top end of the hole 0 is
damaged by the cutting blade 12a in pulling  the drill
head back. Moreover, Fig. 5 shows a state where the
guide pads 13 and 14 are in the hole 0 and the cutting
blade 12a 10 projects from the top end of the hole 0,
and shows a state where  an axis line of the head body
1 is tilted from G to G' . Additionally,  in Fig. 5,
the reference symbols 19 and 20 denote an outer tube
and an inner tube respectively. A reason why the
precision of hole machining is lowered  15 in the case
where the length Lp of each of the guide pads 13 and
14 in the axis direction is larger than the length Lm
of the margin  6 of the cutting blade in the axis
direction as described above  is conceived as follows:
Cutting resistance generated against  the cutting
blades 12 and 12a during cutting is received by a 



20 hole wall of the material W to be cut via the guide
pad 13 (bearing  guide pad) and the guide pad 14 (size
determining guide pad) as  a vector of a main
component force (main cutting force) and a  vector of
a thrust force approximately orthogonal to the main
component force. The margin 6 formed at the tip side
of the 25 periphery of the cutting blades 12 and 12a
in the drill rotating  4 direction supports the
cutting blades 12 and 12a, guides the drill  head so
that it can advance straight, and makes the cutting
stable.  Therefore, a deep hole having a good
circularity and straightness  cannot be obtained
unless pressure balance between the margin 5 6 and the
guide pads 13 and 14 is secured. In the conventional
drill head, however, since the length Lp of the guide
pads 13  and 14 in the axis direction is larger than
the length Lm of the  margin 6 in the axis direction,
pressure unbalance between the  margin 6 and the guide
pads 13 and 14 arises. Therefore, the 10 circularity
and straightness of the hole is lowered, and the
precision of hole machining is lowered. In view of the
above problem, the present invention was  made, and it
is an object of the present invention to provide  a
drill head for deep hole machining capable of raising
the 15 circularity and straightness of the hole and
improving the  precision of hole machining. Means for
Solving the Problem 



Means for solving the above problem will be described
with  use of the reference symbols in the embodiments
described below.  20 The invention according to claim
1 is a drill head for deep hole machining constituted
by fixing cutting blade 2 or cutting blades  2a to 2c
to a tip surface of a head body 1 and fixing guide
pads  3 and 4 to a periphery of a tip of the head body
1, wherein the  length Lm of a margin 6, which is
formed at a tip side of a periphery 25 of the cutting
blades 2 and 2a in a drill rotating direction,  s in
an axis direction is made substantially the same as
the length  Lp of the guide pads 3 and 4 in the axis
direction and a top end  and rear end of the margin 6
are substantially aligned with a  top end and rear end
of the guide pads 3 and 4 in a circumference  5
direction respectively. Effect of the Invention An
effect of the present invention by the above solving
means will be described with use of the reference
symbols in the  embodiments described below. In the
invention of claim 1, since 10 the length Lm of a
margin 6, which is formed at a tip side of  a
periphery of the cutting blade 2 in a drill rotating
direction,  in an axis direction is made substantially
the same as the length  Lp of the guide pads 3 and 4
in the axis direction, and since  a top end and rear
end of the margin 6 in the axis direction are 15
substantially aligned with a top end and rear end of
the guide  



pads 3 and 4 in a circumference direction
respectively, a pressure  balance between the margin 6
and the guide pads 3 and 4 can be  secured. Thus,
cylindricality, circularity, straightness and  the
like of a hole are raised, and precision of hole
machining  20 is improved. Brief Description of the
Drawings Fig. 1 (a) is a side view showing a drill
head of the present  invention used in the BTA system
and ejecting system, and Fig.  1(b) is an end view
thereof; 25 Fig. 2 (a) is a side view showing another
drill head of the  6 present invention, and Fig. 2(b)
is an end view thereof;  Fig. 3 (a) is a side view
showing a conventional drill head, and Fig. 3(b) is an
end view thereof; Fig. 4 (a) is a side view showing
another conventional drill  5 head, and Fig. 4(a) is
an end view thereof; and Fig. 5 is an explanatory view
showing a state where the  conventional drill head
penetrates a material to be cut and  projects from a
top end of a hole at the time of finishing hole
machining. 10 Description of the Symbols  1 head body
2 cutting blade constituted by single blade  2a to 2c
cutting blades constituting divided blade  



3, 4 guide pad 15 6 margin Lm length of margin in axis
direction  Lp length of guide pad in axis direction
Best Mode for Carrying Out the Invention A preferred
embodiment of the present invention will be  20
described hereinafter with reference to Fig. 1 and
Fig. 2. Fig.  1 (a) is a side view showing a drill
head of the present invention  used in the BTA system
and ejecting system, and Fig. 1(b) is an  end view
thereof. In the drill head of the present invention
shown in Fig. 1, a cutting blade 2 constituted by a
single blade 25 is fixed to a tip surface of a head
body 1, and guide pads 3 and  7 4 are fixed to a
periphery of a tip of the head body 1. Further,  the
cutting blade 2 and the guide pads 3 and 4 are formed
so that  the length Lm of a margin 6, which is formed
at a tip side of  the periphery of the cutting blade 2
ma drill rotating direction, 5 in an axis direction
becomes substantially the same as the length  Lp of
the guide pads 3 and 4 in the axis direction.
Furthermore,  as shown in Fig. 1(a), the cutting blade
2 and the guide pads  3 and 4 are attached to the head
body 1 so that a top end and  rear end of the margin 6
in the axis direction are substantially 10 aligned
with a top end and rear end of the guide pads 3 and 4,
respectively, in a circumference direction. Moreover,
in Fig.  



1, the reference symbol 5 denotes a hole for ejecting
swarf and  cutting oil. Fig. 2 (a) is a side view
showing another drill head of the  15 present
invention similarly used in the BTA system and
ejecting  system, and Fig. 2 (b) is an end view
thereof. In the drill head,  the cutting blade 2,
which constitutes a divided blade, are fixed  to the
tip surface of the head body 1, and the guide pads 3
and  4 are fixed to the periphery of the tip of the
head body 1. Further, 20 the cutting blade 2 and the
guide pads 3 and 4 are also formed  so that the length
Lm of the margin 6, which is formed at the  tip side
of the periphery of the cutting blade 2 in the drill
rotating direction, in the axis direction becomes
substantially  the same as the length Lp of the guide
pads 3 and 4 in the axis 25 direction. Furthermore, as
shown in Fig. 2(a), the cutting blade  $ 2 and the
guide pads 3 and 4 are attached to the head body 1 so
that the top end and rear end of the margin 6 in the
axis direction  are substantially aligned with the top
end and rear end of the  guide pads 3 and 4,
respectively, in the circumference direction. 5 In
drill heads of the present invention shown in Fig. 1
and Fig. 2, cutting resistance generated against the
cutting  blades 2 and 2a during cutting is received by
a hole wall of a  material to be cut via the guide pad
3 (bearing guide pad) and  the guide pad 4 (size
determining guide pad) as a vector of a 



10 main component force (main cutting force) and a
vector of a thrust  force approximately orthogonal to
the main component force, and  the margin 6 formed at
the tip side of the periphery of the cutting  blades 2
and 2a in the drill rotating direction supports the
cutting  blades 2 and 2a, guides the drill so that it
can advance straight, 15 and makes the cutting stable.
However, in the drill heads of  the present invention,
the cutting blade 2 and the guide pads  3 and 4 are
formed so that the length Lm of the margin 6, which
is formed at the tip side of the periphery of the
cutting blade  2 in the drill rotating direction, in
the axis direction becomes 20 substantially the same
as the length Lp of the guide pads 3 and  4 in the
axis direction, and the cutting blade 2 and the guide
pads 3 and 4 are attached to the head body 1 so that
the top end  and rear end of the margin 6 in the axis
direction are substantially  aligned with the top end
and rear end of the guide pads 3 and 25 4,
respectively, in the circumference direction. Thus,
pressure  9 balance between the margin 6 and the guide
pads 3 and 4 can be  secured, thereby raising
cylindricality, circularity,  straightness and the
like of a hole, and improving precision of  hole
machining. 5 In the above embodiment, as an example of
the cutting blade  attached to the head body 1, the
cutting blade 2 constituted by  the single blade as
shown in Fig. 1, or the cutting blades 2a,  



2b, and 2c which constitute a divided blade such that
a single  blade is divided into a plurality of blades,
has been cited. 10 However, cutting blades (single
blades or divided blades) may  be symmetrically
arranged on the tip surface of the head body  1 in a
diameter direction. 10 What is claimed is: 1. A drill
head for deep hole machining constituted by fixing  a
cutting blade to a tip surface of a head body and
fixing guide  pads to a periphery of a tip of the head
body, wherein the length 5 of a margin, which is
formed at a tip side of a periphery of the  cutting
blade in a drill rotating direction, in an axis
direction  is formed so as to be substantially the
same as the length of  the guide pads in the axis
direction. 2. A drill head for deep hole machining
according to claim  10 1, wherein a top end and rear
end of the margin are substantially  aligned with a
top end and rear end of the guide pads, respectively,
in a circumference direction. 3. A drill head for deep
hole machining according to claim  1, wherein the
cutting blade attached to the tip surface of the  15
head body is constituted by a single blade. 4. A drill
head for deep hole machining according to claim  1,
wherein the cutting blade attached to the tip surface
of the  head body is constituted by a divided blade
arranged in a diameter  



direction of the head body. 20 S. A drill head for
deep hole machining according to claim  1, wherein the
cutting blade attached to the tip surface of the  head
body is constituted of single blades or divided blades
symmetrically arranged on the tip surface of the head
body in  the diameter direction. 25 6. A drill head
for deep hole machining according to any one of claim
2, wherein the guide pads fixed to the periphery of
the  tip of the head body include a bearing guide pad
which receives  a main cutting force generated by the
cutting blade during cutting  and a size determining
guide pad which receives a thrust force  5
approximately orthogonal to the main cutting force. 10
15  20  25  12 


