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Description

[0001] The present invention relates to a work pallet
positioning and fixing device that positions and fixes a
work pallet above a base member in the horizontal direc-
tion and in the vertical direction, and in particular relates
to such a device that fixes the work pallet by manually
driving a plurality of clamp bolts.
[0002] Conventionally, in the technical field of periph-
eral devices for machine tools, various types of work pal-
lets for fixing workpieces to be supplied to machining,
and work pallet positioning and fixing devices that posi-
tion and fix such work pallets to base members, have
been widely put into practicical use.
[0003] For example, with the work pallet positioning
and fixing device described in Patent Document #1, four
set of ball lock type clamp mechanisms are provided on
the base member side, while four ring members corre-
sponding to the four clamp mechanisms are provided to
the work pallet, so that the work pallet is positioned in
the horizontal direction and in the vertical direction, and
is clamped.
[0004] The clamp mechanism is constituted so as to
be driven to clamp condition by laminated plate springs,
and to be driven to clamp release condition by the hy-
draulic force of a hydraulic cylinder. With this positioning
and fixing device, the work pallet is positioned in the hor-
izontal direction and in the vertical direction by one set
of a clamp mechanism and a positioning mechanism on
a reference side, and is restricted so as not to rotate
around the axis of the reference side clamp mechanism
by another set of a clamp mechanism that is located in
a diagonal relationship with the clamp machanism and
positioning mechanism on the reference side.
[0005] On the other hand, with the work pallet position-
ing and fixing device described in Patent Document #2,
four set of ball lock type clamp mechanisms are provided
on the base member side, while four ring members cor-
responding to the four clamp mechanisms are provided
to the work pallet, so that the work pallet is positioned in
the horizontal direction and in the vertical direction, and
is clamped. The clamp mechanism is constituted so as
to be driven to clamp condition by laminated plate
springs, and to be driven to clamp release condition by
the hydraulic force of a hydraulic cylinder.
[0006] In each of the clamp mechanisms, tubular axis
portion having annular tapered surface on the outer cir-
cumferential surface is provided to the base member. An
annular engagement portions that can be elastically de-
formed in the direction to increase its external diameter
is formed on a ring member fixed to work pallet, and it is
arranged to position the work pallet in the horizontal di-
rection by mounting the work pallet onto the base mem-
ber from above, fitting the annular engagement portions
of the ring members over the tubular axis portions re-
spectively, and engaging the annular engagement por-
tions by the clamping force generated by the clamp mech-
anisms to the annular tapered surfaces of the tubular axis

portions in the closely engaged state by means of elas-
tically deforming the annular engagement portions in the
direction to increase their external diameters.
[0007]

Patent Document #1: Japanese Laid Open Patent
Publication 2001-38564
Patent Document #2: Japanese Laid Open Patent
Publication 2003-39264

[0008] JP 2005 - 16012 discloses the pre-characteris-
ing portion of claim 1.
[0009] With the devices of Patent Documents #1 and
#2, hydraulic cylinders that are equipped with laminated
plate springs are applied as the actuators for the clamp
mechanisms. However the manufacturing cost becomes
extremely high, since the hydraulic cylinders are large in
size and also their structure is complicated. On the other
hand, if a construction is adopted in which the work pallet
is fixed to the base member by the clamping force of
clamp bolts that are screwed by manual operation, then
it becomes possible to make the clamp mechanism more
compact, and to reduce the manufacturing cost.
[0010] Now, if a positioning mechanism is employed,
as with the work pallet positioning and fixing device of
Patent Document #2, in which annular engagement por-
tions are deformed by the clamping force in the direction
to increase their external diameters, and are thereby en-
gaged to tapered engagement surfaces, then, since the
clamping force of clamp bolts is comparatively weak as
compared to the clamping force of hydraulic cylinders
that are internally equipped with laminated plate springs
or of hydraulic cylinders of a normal type, accordingly the
function of elastically deforming the annular engagement
portions will be reduced, and there is a possibility that
the accuracy of positioning in the horizontal direction will
be reduced.
[0011] Thus, while it may be considered to set the ri-
gidity of the annular engagement portions in the horizon-
tal direction lower, if this is done, it becomes difficult to
ensure the positioning accuracy in the horizontal direc-
tion. For this reason, it is a technically difficult problem
to provide a structure in which it is possible to deform the
annular engagement portions elastically by the clamping
force of clamp bolts that are driven manually to be tight-
ened up, while still ensuring their rigidity.
[0012] If a construction is employed for the clamping
and positioning mechanism in which a reference member
is provided to the base member, and a flange portion
formed on this reference member is fixed to the base
member by a plurality of clamp bolts, then, if the diameter
of the flange portion is increased, the reference member
is increased in size, and its manufacturing cost becomes
high.
[0013] The aim of the present invention is to provide a
work pallet positioning and fixing device that can elasti-
cally deform the annular engagement portions with the
clamping force of clamp bolts, while ensuring rigidity of
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the annular engagement portions on the work pallet side.
[0014] The invention is defined in the claims.
[0015] The present invention relates to a work pallet
positioning and fixing device that positions and fixes a
work pallet above a base member in the horizontal direc-
tion and in the vertical direction; wherein the base mem-
ber comprises a first reference member for positioning
in the horizontal direction, a second reference member
disposed at a position distant from the first reference
member and for restricting rotation in a horizontal plane
around the first reference member as a center, and a
reference seating surface for positioning in the vertical
direction; each of the first and second reference mem-
bers comprises a flange portion, a protruding engage-
ment portion that projects upwards from a central portion
of the flange portion, and a plurality of vertical fitting bolts
and a plurality of fitting bolt holes that fix the flange portion
to the base member; a bolt head accommodation hole
of each of the fitting bolt holes being formed in a state of
partially overlapping with the protruding engagement
portion as seen in plan view, and a plurality of tapered
engagement surfaces that reduce in diameter upwards
are formed on an outer periphery of the protruding en-
gagement portion between the bolt head accommodation
holes; the work pallet comprises a plurality of annular
engagement members, comprising respectively annular
engagement portions capable of being deformed elasti-
cally in the direction to increase their external diameter,
and capable of engaging with the plurality of tapered en-
gagement surfaces of the first and the second reference
members in a closely engaged state; and there is pro-
vided with a constitution that by mounting the work pallet
on the reference seating surface of the base member,
and by screwing a plurality of clamp bolts passed through
a plurality of bolt passing holes formed in the work pallet
into a plurality of bolt holes on the side of the base mem-
ber and thereby pressing the work pallet to the reference
seating surface, the work pallet is positioned and fixed
via elastic deformation of the annular engagement por-
tions.
[0016] According to the present invention, each of the
first and second reference members has the flange por-
tion and the protruding engagement portion, and, since
the plurality of tapered engagement surfaces are formed
that divide the external periphery of the protruding en-
gagement portion into sections, and the plurality of ver-
tical fitting bolts and the plurality of fitting bolt holes are
provided that fix the flange portion to the base member,
accordingly the bolt head portion accommodation holes
of the fitting bolt holes are formed in a state of partially
overlapping the protruding engagement portion as seen
in plan view. And annular engagement members corre-
sponding to the first and second reference members are
provided to the work pallet, annular engagement portions
capable of being deformed elastically in the direction to
increase their external diameters are provided to these
annular engagement members, and, by mounting the
work pallet on the reference seating surface of the base

member, and by fitting each of the annular engagement
portions over the plurality of tapered engagement sur-
faces, the annular engagement portions are elastically
deformed by the clamping force of the clamp bolts, so
that they are engaged to the plurality of tapered engage-
ment surfaces in the closely engaged state.
[0017] Accordingly, since the plurality of tapered en-
gagement surfaces are divided into sections by the bolt
head accommodation holes and thus are defined to be
short in the circumferential direction, and since the con-
tacting pressure between the plurality of tapered engage-
ment surfaces and the annular engagement portions be-
comes high due to the clamping force of the clamp bolts,
accordingly it becomes easy for the annular engagement
portions to be elastically deformed in the directions to
increase their external diameters, so that the close con-
tact of the plurality of tapered engagement surfaces and
the annular engagement portions is enhanced, and thus
the accuracy of positioning in the horizontal direction is
enhanced.
[0018] Moreover since, in the first and second refer-
ence members, the plurality of fitting bolt holes formed
in the flange portions are disposed as close as possible
towards their centers (i.e. towards the protruding engage-
ment portions), accordingly it is possible to make the di-
ameter of flange portions smaller, and to make the flange
portions more compact, it is possible to make the first
and second reference members more compact, and also
to reduce the manufacturing cost.

(1) In addition to the present invention described
above, it would also be acceptable to adopt various
constitutions as detailed below.
The plurality of clamp bolt holes are formed in central
portions of the first and second reference members;
the plurality of bolt passing holes are formed in por-
tions of the work pallet that correspond to the clamp
bolt holes; and in a state where the work pallet is
mounted on the reference seating surface of the
base member, the plurality of clamp bolts are passed
through the bolt passing holes and are screwed into
the clamp bolt holes of the first and second reference
members.
According to this constitution, the plurality of bolt
holes are formed in central portions of the first and
second reference members, the plurality of bolt
passing holes are formed in portions of the work pal-
let that correspond to the bolt holes, and the work
pallet is mounted on the reference seating surface
of the base member, and the plurality of clamp bolts
passed through the bolt passing holes are screwed
into the bolt holes of the first and second reference
members. Thus, since the clamp bolts can be directly
screwed into the first and second reference mem-
bers when the first and second reference members
are engaged with the annular engagement mem-
bers, accordingly it is possible to engage the plurality
of tapered engagement surfaces with the annular
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engagement portions in the closely engaged state.
(2) A pair of first vertical bolt passing holes are
formed in central portions of the first and second ref-
erence members respectively;
the plurality of bolt holes are formed in portions of
the base member that correspond to the first bolt
passing holes;
the plurality of bolt passing holes are formed in por-
tions of the work pallet that correspond to the first
bolt passing holes; and
the work pallet is mounted on the reference seating
surface of the base member, and the plurality of
clamp bolts are passed respectively through the bolt
passing holes and the first bolt passing holes of the
first and second reference members, and are
screwed into the bolt holes of the base member re-
spectively.
According to this constitution, the first vertical bolt
passing holes are formed in central portions of the
first and second reference members, the plurality of
bolt holes are formed in portions of the base member
that correspond to the first bolt passing holes, the
plurality of bolt passing holes are formed in portions
of the work pallet that correspond to the first bolt
passing holes, and the work pallet is mounted on the
reference seating surface of the base member, and
the plurality of clamp bolts are passed through the
first bolt passing holes and the bolt passing holes of
the first and second reference members and are
screwed into the bolt holes of the base member.
Thus, since the work pallet is positioned and fixed
above the base member by the clamp bolts passing
through the first and second reference members and
being directly screwed with the base member, it be-
comes possible to fix the first and second reference
members to the base member with the minimum lev-
el of fixing force, so that it is possible to reduce the
number of the plurality of fitting bolts, or to reduce
the sizes of the fitting bolts, whereby it is possible to
reduce the diameters of the flange portions, and to
reduce the manufacturing cost.
(3) The second reference member has a pair of ta-
pered engagement surfaces that, as seen in plan
view, oppose one another in a direction orthogonal
to a center line that joins axes of the first and second
reference members.
According to this constitution, it is possible reliably
to restrict rotation of the work pallet around the axis
of the first reference member.
(4) On an upper surface of the base member, the
reference seating surface is formed on which a lower
surface of the work pallet is seated. According to this
constitution, the reference seating surface on which
the lower surface of the work pallet is seated is de-
fined on the upper surface of the base member, ac-
cordingly, it is possible to take advantage of the base
member for forming the reference seating surface,
also it is possible to establish a state in which there

is no gap between the base member and the work
pallet, so that it is possible to enable prevention of
the ingress of cutting chips.
(5) Each of flange portions of the first and second
reference members is received in a concave hole
formed in the base member and is fixed by a plurality
of fitting bolts, and each of the annular engagement
members is pressed into and fixed in concave fitting
hole that is opening to a lower surface of the work
pallet. According to this constitution, the flange por-
tions of the first and second reference members are
contained and fixed in the concave holes formed in
the base member, while the annular engagement
members are pressed into and fixed in the concave
fitting holes formed in the work pallet, accordingly it
is possible to make the upper surface of the base
member as flat, and it is possible to make the lower
surface of the work pallet as flat.

[0019] The invention will be further described, by way
of example, with reference to the accompanying draw-
ings, in which:

Fig. 1 is an exploded perspective view of a work pallet
positioning and fixing device according to a first em-
bodiment;
Fig. 2 is a plan view of a base member;
Fig. 3 is a bottom view of a work pallet;
Fig. 4 is a sectional view along IV-IV line of Fig. 2;
Fig. 5 is a perspective view of a first reference mem-
ber;
Fig. 6 is a perspective view of a second reference
member;
Fig. 7 is a perspective view of a first annular engage-
ment member;
Fig. 8 is a perspective view of a second annular en-
gagement member;
Fig. 9 is a sectional view of the first reference mem-
ber, the first annular engagement member, etc.
Fig. 10 is an exploded perspective view of a work
pallet positioning and fixing device according to a
second embodiment;
Fig. 11 is a plan view of a base member;
Fig. 12 is a sectional view of the work pallet position-
ing and fixing device along XII-XII line of Fig. 11;
Fig. 13 is a plan view of a base member of a third
embodiment;
Fig. 14 is a sectional view of a work pallet positioning
and fixing device;
Fig. 15 is a plan view of a base member of a fourth
embodiment;
Fig. 16 is a sectional view of a work pallet positioning
and fixing device;
Fig. 17 is a sectional view of a work pallet according
to a fifth embodiment;
Fig. 18 is a sectional view of a work pallet; and
Fig. 19 is a sectional view of a work pallet.
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[0020] In the following, the best mode for implementing
the present invention will be explained on the basis of
various embodiments.

Embodiment 1

[0021] As shown in Fig. 1, the work pallet positioning
and fixing device 1 of the first embodiment (hereinafter
termed a "positioning and fixing device") is a device that
positions a work pallet 3 above a base member 2 in the
horizontal direction and in the vertical direction, and that
fixes it there with a plurality of clamp bolts 4.
[0022] The base member 2 is placed on a table of a
machine tool or the like in the state of being fixed thereto.
One or a plurality of workpieces (not shown ) are fixed
on the work pallet 3 by a clamp device (not shown) or by
bolts, this work pallet 3 is conveyed onto the base mem-
ber 2, and, after having positioned and fixed the work
pallet 3 in the horizontal direction and in the vertical di-
rection, machining is performed on the one or a plurality
of workpieces on the work pallet 3.
[0023] This positioning and fixing device 1 comprises
the base member 2, the work pallet 3, and four clamp
bolts 4. The base member 2 and the work pallet 3 are
both made as thick flat rectangular plate members with
steel menterial. The entire area of the upper surface of
the base member 2 defines a horizontal reference seat-
ing surface 5 for seating the lower surface of the work
pallet 3 and for positioning it in the vertical direction.
[0024] As shown in Figs. 1, 2, and 4 through 6, the
base member 2 comprises a first reference member 10
for positioning in the horizontal direction, a second ref-
erence member 20 that is positioned at a position distant
from the first reference member 10 and that serves for
restricting rotation within the horizontal plane around the
first reference member 10 as a center, the reference seat-
ing surface 5, and a pair of bolt holes 6. The first and
second reference members 10, 20 are located at areas
near a pair of corner portions of the base member 2 that
are in a mutually diagonal relationship. And the pair of
bolt holes 6 is located at areas near a pair of corner por-
tions of the base member 2 that are in a mutually diagonal
relationship (i.e. the pair of corner portions other than the
abovementioned pair of corner portions).
[0025] The first reference member 10 comprises a
flange portion 11 that is formed as a circular plate, a pro-
truding engagement portion 12 that projects upwards
from the central portion of the flange portion 11, a vertical
bolt hole 13 formed in the central portion of the first ref-
erence member 10, and four vertical fitting bolts 14 for
fixing the flange portion 11 to the base member 2 and
four fitting bolt holes 15. The four fitting bolt holes 15 are
arranged at equidistant positions around the circumfer-
ential direction.
[0026] The flange portion 11 is fixed, in the state in
which the flange portion 11 of the first reference member
10 is received in a concave hole 16 formed in the base
member 2, by passing each of the four fitting bolts 14

into a corresponding fitting bolt hole 15 and by screwing
them into fitting bolt holes 17 formed in the base member
2. The upper surface of the flange portion 11 is formed
as a horizontal plane that is lower than the reference
seating surface 5 by a minute distance (refer to Fig. 4).
As seen in plan view, a bolt head accommodation hole
15a of each of the fitting bolt holes 15 is formed so as
partially to overlap with the protruding engagement por-
tion 12. In other words, the bolt head accommodation
hole 15a of each of the fitting bolt holes 15 is formed so
as partially to encroach into the external circumferential
portion of the protruding engagement portion 12. And
each of the bolt heads of the fitting bolts 14 is contained
in the lower half portion of the bolt head accommodation
hole 15a. The bolt head accommodation hole 15a en-
croachs by approximately 1/3 of its diameter into the ex-
ternal peripheral portion of the protruding engagement
portion 12. The thickness of the wall portion between the
bolt head accommodation hole 15a and the outer circum-
ferential surface of the flange portion 11 is extremely
small. Due to this, it is possible to reduce the diameter
of the flange portion 11 as much as possible and to make
the first reference member 10 more compact, so that it
is possible to reduce the manufacturing cost.
[0027] Four tapered engagement surfaces 18 that re-
duce in diameter upwards are formed on the external
periphery of the protruding engagement portion 12 at four
equidistant positions in the circumferential direction, be-
tween each adjacent pair of upper half portions of the
bolt head accommodation holes 15a. The length of each
of the tapered engagement surfaces 18 in the circumfer-
ential direction is approximately 1/8 of the total circum-
ference. Due to this, when an annular engagement por-
tion 31 is elastically deformed as described later, it is
possible to promote this elastic deformation, and thereby
it is possible to enhance the close contact of the tapered
engagement surfaces 18 and the annular engagement
portion 31.
[0028] As shown in Figs. 1, 2, and 4 through 6, the
second reference member 20 comprises a flange portion
21 that is formed as a circular plate, a protruding engage-
ment portion 22 that projects upwards from the central
portion of the flange portion 21, a vertical bolt hole 23
formed in the central portion of the second reference
member 20, and four vertical fitting bolts 24 for fixing the
flange portion 21 to the base member 2 and four fitting
bolt holes 25. The four fitting bolt holes 25 are arranged
at equidistant positions around the circumferential direc-
tion.
[0029] The flange portion 21 is fixed, in the state in
which the flange portion 21 of the second reference mem-
ber 20 is held in a concave hole 26 formed in the base
member 2, by passing each of the four fitting bolts 24
into a corresponding fitting bolt hole 25 and by screwing
it into fitting bolt hole 27 formed in the base member 2.
The upper surface of the flange portion 21 is formed as
a horizontal plane that is lower than the reference seating
surface 5 by a minute distance (refer to Fig. 4). As seen
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in plan view, a bolt head accommodation hole 25a of
each of the fitting bolt holes 25 is formed so as partially
to overlap with the protruding engagement portion 22. In
other words, the bolt head accommodation hole 25a of
each of the fitting bolt holes 25 is formed so as partially
to encroach into the external circumferential portion of
the protruding engagement portion 22. And the bolt head
of the fitting bolt 24 is contained in the lower half portion
of the bolt head accommodation hole 25a. The bolt head
accommodation hole 25a encroachs by approximately
1/3 of its diameter into the external peripheral portion of
the protruding engagement portion 22. The thickness of
the wall portion between the bolt head accommodation
hole 25a and the outer circumferential surface of the
flange portion 21 is extremely small. Due to this, it is
possible to reduce the diameter of the flange portion 21
and to make the second reference member 20 more com-
pact, so that it is possible to reduce the manufacturing
cost.
[0030] Two tapered engagement surfaces 28 that re-
duce in diameter upwards are formed on the external
periphery of the protruding engagement portion 22 at two
equidistant positions in the circumferential direction, be-
tween adjacent pairs of upper half portions of the bolt
head accommodation holes 25a. As seen in plan view,
the two tapered engagement surfaces 28 face one an-
other along a direction that is orthogonal to the center
line L connecting the axes of the first and second refer-
ence members 10 and 20 (refer to Fig. 2). The lengths
of the tapered engagement surfaces 28 in the circumfer-
ential direction are approximately 1/8 of the total circum-
ference. Due to this, when an annular engagement por-
tion 41 is elastically deformed as described later, it is
possible to promote this elastic deformation, and thereby
it is possible to enhance the close contact of the tapered
engagement surfaces 28 and the annular engagement
portion 41. Planar portions 28a are formed on the two
outer surface portions of the protrading engagement por-
tion 22 between the two tapered engagement surfaces
28, and it is arranged for the annular engagement portion
41 not to contact with these planar portions 28a.
[0031] As shown in Figs. 1, 3, and 7, the work pallet 3
comprises a first annular engagement member 30 that
engages with the first reference member 10, a second
annular engagement member 40 that engages with the
second reference member 20, two clamp bolt passing
holes 7 that correspond to the bolt holes 13, 23 in the
first and second reference members 10, 20, and two
clamp bolt passing holes 8 that correspond to the two
bolt holes 6. The first annular engagement member 30
and the second annular engagement member 40 have
the same structure.
[0032] As shown in Figs. 3, 4, and 7, the first annular
engagement member 30 is provided with an annular en-
gagement portion 31 that, when fitted over the four ta-
pered engagement surfaces 18 of the first reference
member 10, is capable of elastic deformation in the di-
rection to increase its external diameter, and that is ca-

pable of engaging with the four tapered engagement sur-
faces 18 of the first reference member 10 in a closely
contacted state with each of them.
[0033] And, as shown in Figs. 3, 4, and 8, the second
annular engagement member 40 is provided with an an-
nular engagement portion 41 that, when fitted over the
two tapered engagement surfaces 28 of the second ref-
erence member 20, is capable of elastic deformation in
the direction to increase its external diameter, and that
is capable of engaging with the two tapered engagement
surfaces 28 of the second reference member 20 in a
closely contacted state with each of them.
[0034] The first and second annular engagement
members 30, 40 are fixed to the work pallet 3 by pressing
into concave fitting holes 9 that are opening to the lower
surface of the work pallet. The lower surfaces of the first
and second annular engagement members 30, 40 are
formed as horizontal planes that are higher than the lower
surface of the work pallet 3 by a minute distance.
[0035] In the first and second annular engagement
members 30, 40, annular grooves 32, 42 opening down-
wards are formed so as to enclose outer circumferential
surfaces of the annular engagement portions 31, 41, and
the annular engagement portions 31, 41 are formed to
be annular wall portions having suitable thickness for im-
parting moderate rigidity in the horizontal direction, while
being capable of elastic deformation in the direction to
increase their external diameters, due to the annular
grooves 32,42.
[0036] It should be understood that the annular
grooves 32, 42 are not necessarily limited to these struc-
tures; it would also be acceptable to provide annular
grooves opening downwards between the first and sec-
ond annular engagement members 30, 40 and wall por-
tions of the work pallet 3. In this case, the annular en-
gagement portions 31, 41 would be made with annular
wall portions having suitable thickness for imparting mod-
erate rigidity in the horizontal direction, while being ca-
pable of elastic deformation in the direction to increase
their external diameters, due to those annular grooves.
[0037] The work pallet 3 is positioned and fixed by
mounting the work pallet 3 on the reference seating sur-
face 5 of the base member 2, by passing clamp bolts 4
through the clamp bolt passing holes 7 and screwing into
the respective bolt holes 13, 23 of the first and second
reference members 10, 20 and thereby pressing the work
pallet 3 towards the reference seating surface 5, and by
closely contacting the annular engagement portions 31 ,
41 to the tapered engagement surfaces 18, 28 via elastic
deformation of the annular engagement portions 31, 41.
It should be understood that also, as supplement, the
portions of the work pallet 3 that are near the corner por-
tions of the base member 2 that are distant from the first
and second reference members 10, 20 are also fixed to
the base member 2 by also passing clamp bolts 4 through
the clamp bolt passing holes 8 are screwed into the bolt
holes 6 of the base member 2, thereby pressing the work
pallet 3 towards the reference seating surface 5.
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[0038] Next, the operation and the advantages of this
positioning and fixing device 1 described above will be
explained.
[0039] The base member 2 is set in advance on the
table of the machine tool, and is fixed there. In a work-
piece preparation stage, in the state in which one or a
plurality of workpieces are attached to the work pallet 3,
the work pallet 3 is brought above the base member 2,
and is mounted on the reference seating surface 5 of the
upper surface of the base member 2.
[0040] At this time, the annular engagement portions
31, 41 of the annular engagement members 30, 40 on
the side of the work pallet 3 are loosely engaged over
the protruding engagement portions 12, 22 of the first
and second reference members 10, 20. In this state, by
passing two of the clamp bolts 4 through the clamp bolt
passing holes 7 and screwing them into the bolt holes
13, 23 of the protruding engagement portions 12, 22 of
the first and second reference members 10, 20, the an-
nular engagement portions 31, 41 are elastically de-
formed in the direction to increase their external diame-
ters, and are engaged and fixed in the closely contacted
state to the plurality of tapered engagement surfaces 18,
28. Next, by passing the other two clamp bolts 4 through
the clamp bolt passing holes 8 and by screwing them into
the clamp bolt holes 6 of the base member 2, the portions
of the work pallet 3 near that pair of corner portions are
fixed to the base member 2. The lower surface of the
work pallet 3 is contacted closely to the reference seating
surface 5, therby the work pallet 3 is positioned the ver-
tical direction.
[0041] The annular engagement portion 31 of the an-
nular engagement member 30 of the work pallet 3 is po-
sitioned in the horizontal direction by the first reference
member 10, and the annular engagement portion 41 of
the annular engagement member 40 is restricted by the
pair of tapered engagement surfaces 28 so that it does
not rotate in the horizontal plane around the axis of the
first reference member 10 as a center. In this manner, it
is possible for the work pallet 3 to be positioned in the
horizontal direction and in the vertical direction with re-
spect to the base member 2, and to be fixed thereto.
[0042] Moreover even if, due to manufacturing errors
on the side of the work pallet 3 with respect to the base
member 2, the distance between the axes of the annular
engagement members 30 , 40 and the distance between
the axes of the first and second reference members 10 ,
20 are not equal, it is still possible to position and fix the
work pallet 3, because a certain positional deviation of
the annular engagement member 40 is permitted in the
direction of the center line L, due to the pair of planar
portions 28a.
[0043] Since, with this work pallet positioning and fixing
device 1, a construction is adopted in which the four
clamp bolts 4 are screwed into the bolt holes 13, 23, 6,
6, and the work pallet 3 is fixed by their clamping force,
accordingly it is possible to reduce remarkably the man-
ufacturing cost, because it is not necessary to provide

any hydraulic cylinder or the like for clamping.
[0044] Since the entire area of the upper surface of the
base member 2 is formed as the reference seating sur-
face 5, accordingly there is no ingress of cutting chips or
the like, because there is no gap between the upper sur-
face of the base member 2 and the lower surface of the
work pallet 3. And, since the reference seating surface
5 on which the lower surface of the work pallet 3 is seated
is formed on the upper surface of the base member 2,
accordingly it is possible to take advantage of the base
member 2 for forming the reference seating surface 5.
[0045] Since the four tapered engagement surfaces 18
of the protruding engagement portion 12 of the first ref-
erence member 10 are divided into sections by the upper
half portions of the bolt head accommodation holes 15a
and are relatively short in the circumferential direction,
and since the lengths of the tapered engagement surfac-
es 18 in the circumferential direction are approximately
1/8 of the circumference, accordingly the contacting pres-
sure when the annular engagement portion 31 engages
with the four tapered engagement surfaces 18 in the
closely contacted state becomes high due to elastic de-
formation of the annular engagement portion 31. For this
reason, and since it is possible to promote the elastic
deformation of the annular engagement portion 31, ac-
cordingly it is possible to deform the annular engagement
portion 31 elastically and to closely contact it, even
though the clamping force of the clamp bolts 4 is com-
paratively weak. Accordingly, the close conatact of the
four tapered engagement surfaces 18 and the annular
engagement portion 31 is enhanced, so that it is possible
to ensure the positioning accuracy in the horizontal di-
rection. It should be understood that this fact is the same
for the two tapered engagement surfaces 28 and the an-
nular engagement portion 41 as well.
[0046] Moreover, since the four bolt head accommo-
dation holes 15a are effectively utilized so that the four
tapered engagement surfaces 18 are divided into sec-
tions, accordingly there is an advantage from the manu-
facturing aspect, because it is not necessary to form any
special grooves for dividing the four tapered engagement
surfaces 18 into sections.
[0047] Furthermore since, in the first and second ref-
erence members 10, 20, the plurality of fitting bolt holes
15, 25 that are formed in the flange portions 11 , 21 are
disposed as much as possible towards the centers (i.e.
towards the protruding engagement portions 12 , 22), ac-
cordingly it is possible to make the flange portions 11, 21
small in diameter, and to make the flange portions 11,
21 more compact, it is possible to make the first and
second reference members 10, 20 more compact, and
to reduce their manufacturing cost.
[0048] Since the flange portions 11, 21 of the first and
second reference members 10, 20 are held in the con-
cave holes 16, 26 formed in the base member 2 and are
fixed therein, and since the annular engagement mem-
bers 30, 40 are pressed into by forcible depression and
fixed in the concave fitting holes 9 formed in the work
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pallet 3, accordingly it is possible to make the upper sur-
face of the base member 2 planar, and to make the lower
surface of the work pallet 3 planar.
[0049] Since the two vertically oriented bolt holes 6 are
formed in the base member 2, and the two clamp bolt
passing holes 8 corresponding to the two bolt holes 6 are
formed in the work pallet 3, accordingly, by passing clamp
bolts 8 through these bolt passing holes 8 and screwing
them into the bolt holes 6, it is possible to increase the
number of spots of the work pallet 3 that are fixed down.
[0050] Moreover, the bolt holes 13, 23 are formed in
the central portions of the first and second reference
members 10, 20, the plurality of bolt passing holes 7 are
formed in portions of the work pallet 3 that correspond
to the bolt holes 13, 23, the work pallet 3 is mounted on
the reference seating surface 5 of the base member 2,
and the plurality of clamp bolts 4 are engaged from the
bolt passing holes 7 into the respective bolt holes 13, 23
of the first and second reference members. Accordingly,
when engaging together the first and second reference
members 10, 20 and the annular engagement members
30, 40, it is possible to engage tightly the plurality of ta-
pered engagement surfaces 18, 28 to the annular en-
gagement portions 31, 41 with strong force, since it is
possible directly to engage the clamp bolts 4 to the first
and second reference members 10, 20.

Embodiment 2

[0051] Next, a work pallet positioning and fixing device
1A (hereinafter termed a "positioning and fixing device")
according to a second embodiment will be explained on
the basis of Figs. 10 through 12. However, explanation
of elements that are similar to ones of the device of the
first embodiment will be omitted, and only structures that
are different will be explained.
[0052] This positioning and fixing device 1A comprises
a base member 2A, a work pallet 3A, four clamp bolts
4A, two bolt hole forming members 50 that are attached
to the base member 2A, and two seating surface forming
members 60.
[0053] The base member 2A comprises first and sec-
ond reference members 10A, 20A. Only the lower por-
tions of the first and second reference members 10A,
20A are fitted into the fitting holes 16A, 26A of the base
member 2A, so that they are fitted in the state in which
their portions other than their lower end portions project
upwards higher than the upper surface of the base mem-
ber 2A. Each of the first and second reference members
10A, 20A is similar to the first and second reference mem-
bers 10, 20 described above, and the work pallet 3A is
similar to the work pallet 3 described above, while the
clamp bolts 4A are also similar to the clamp bolts 4 de-
scribed above.
[0054] The bolt hole forming members 50 are members
for forming reference seating surfaces 54, and for forming
bolt holes 53. The pair of bolt hole forming members 50
are arranged at a pair of the corner portions of the base

member 2A that are in a mutually diagonal relationship.
The bolt hole forming members 50 are formed in almost
elliptical shapes with protruding seating portions 51 pro-
jecting at the central portions of the bolt hole forming
members 50, and the bolt hole forming members 50 are
fixed to the upper surface of the base member 2A by
bolts 52 passing through bolt passing holes at both of
their end portions and being screwed into bolt holes in
the base member 2A. Vertical bolt holes 53 into which
clamp bolts 4A are to be screwed are formed at the central
portions of the protruding seating portions 51, and the
annular reference seating surfaces 54 are formed sur-
rounding the bolt holes 53, at the upper end surfaces of
the protruding seating portions 51. The bolt holes 53 are
provided in positions that correspond to the bolt passing
holes 8 of the work pallet 3A. The reference seating sur-
faces 54 are provided at positions that are higher by a
minute distance than the upper surfaces of the flange
portions 11, 21 of the first and second reference members
10A, 20A.
[0055] The seating surface forming members 60 are
elements for forming reference seating surfaces 63. The
pair of seating surface forming members 60 are arranged
at a pair of the corner portions of the base member 2A
that are in a mutually diagonal relationship (i.e. at a pair
of corner portions that are different from the pair of corner
portions discussed above). One of the seating surface
forming members 60 is arranged at a position in the
neighborhood of the first reference member 10A, and the
other of the seating surface forming members 60 is ar-
ranged at a position in the neighborhood of the second
reference member 20A.
[0056] The seating surface forming members 60 are
formed in long and narrow almost rectangular shapes,
with protruding seating portions 61 projecting at the cen-
tral portions of the seating surface forming members 60,
and the seating surface forming members 60 are fixed
to the upper surface of the base member 2A by bolts 62
passing through bolt passing holes at both of their end
portions and being screwed into bolt holes in the base
member 2A. Circular reference surfaces 63 are formed
on the upper end surfaces of the protruding seating por-
tions 61, and are positioned at the same height as the
reference seating surfaces 54.
[0057] The work pallet positioning and fixing device 1A
described above has fundamentally the same operation
and provides fundamentally the same advantages as the
work pallet positioning and fixing device 1 of the first em-
bodiment.
[0058] And moreover, since the reference seating sur-
faces 54, 63 are defined on the bolt hole forming mem-
bers 50 and the seating surface forming members 60 that
are fixed to the upper surface of the base member 2A,
accordingly it is possible to reduce the manufacturing
cost of the base member 2A, since it is not necessary to
enhance the accuracy of planarity of the upper surface
of the base member 2A. Furthermore, since the total area
of the reference seating surfaces 54, 63 is small, accord-
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ingly the area that is to be cleaned by blowing air against
the reference seating surfaces 54, 63 is small, so that
the blowing of air becomes simple and easy.

Embodiment 3

[0059] Next, a work pallet positioning and fixing device
1B (hereinafter termed a "positioning and fixing device")
according to a third embodiment will be explained on the
basis of Figs. 13 , 14. However, explanation of elements
that are similar to ones of the device of the first embod-
iment will be omitted, and only structures that are different
will be explained.
[0060] This positioning and fixing device 1B comprises
a base member 2B, a work pallet 3B, and two clamp bolts
4B. Each of the base member 2B and the work pallet 3B
is made as a long, narrow, and thick flat rectangular plate
member. The entire area of the upper surface of the base
member 2B is formed as a horizontal reference seating
surface 5B on which the work pallet 3B is disposed, for
seating the lower surface of the work pallet 3B and po-
sitioning it in the vertical direction. It should be understood
that the base member 2B and the work pallet 3B could
also be shaped as rectangular members as in the first
embodiment, or as thick square flat plate members.
[0061] As shown in Figs. 13, 14, the base member 2B
comprises a first reference member 10B for positioning
in the horizontal direction, a second reference member
20B disposed at a position distant from the first reference
member 10B and for restricting rotation in the horizontal
plane around the first reference member 10B as a center,
the reference seating surface 5B, and a pair of bolt holes
70. The pair of bolt holes 70 are formed in portions of the
base member 2B corresponding to first bolt passing holes
71, 72 in the first and second reference members 10B,
20B, as will be described hereinafter. It should be under-
stood that, if the base member 2B is shaped as a rectan-
gle as in the first embodiment, or if it is shaped as a
square, then the first and second reference members
10B, 20B are disposed at areas in the neighborhood of
a pair of corner portions of the base member 2B that are
in a mutually diagonal relationship, and a pair of bolt holes
are disposed at areas in the neighborhood of the pair of
corner portions that are different from that pair of corner
portions.
[0062] Since the first reference member 10B has a
structure similar to that of the first reference member 10
of the first embodiment, apart from the fact that the ver-
tical first bolt passing hole 71 is formed in the central
portion of the first reference member 10B instead of the
bolt hole 13 of the first embodiment, accordingly expla-
nation of its other structural features will be omitted. One
of the vertical bolt holes 70 is formed in the central portion
of a fitting hole 16 in which a flange portion 11 of the first
reference member 10B is received.
[0063] Since the second reference member 20B has
a structure similar to that of the second reference member
20 of the first embodiment, apart from the fact that the

vertical first bolt passing hole 72 is formed in the central
portion of the second reference member 20B instead of
the bolt hole 23 of the first embodiment, accordingly ex-
planation of its other structural features will be omitted.
One of the vertical bolt holes 70 is formed in the central
portion of a fitting hole 26 in which a flange portion 21 of
the second reference member 20B is received. As seen
in plan view, the two tapered engagement surfaces 28
face one another in a direction that is orthogonal to the
center line L that connects the axes of the first and second
reference members 10B, 20B (refer to Fig. 13).
[0064] The work pallet 3B comprises a first annular en-
gagement member 30B that engages to the first refer-
ence member 10B, a second annular engagement mem-
ber 40B that engages to the second reference member
20B, and two bolt passing holes 73 that correspond to
the bolt passing holes 71, 72 in the first and second ref-
erence members 10B, 20B. It should be understood that
the first annular engagement member 30B and the sec-
ond annular engagement member 40B have the same
structure. If the work pallet 3B is shaped as a rectangle
as in the first embodiment, or if it is shaped as a square,
then a pair of bolt passing holes are provided separately
from the bolt passing holes 73, so as to correspond to a
pair of bolt holes that are provided in a pair of corner
portions of the base member.
[0065] The work pallet 3B is positioned and fixed by
mounting the work pallet 3B on the reference seating
surface 5B of the base member 2B, by engaging clamp
bolts 4B through the bolt passing holes 73 and via the
first bolt passing holes 71, 72 into the bolt holes 70 of the
base member 2B, by thus pressing the work pallet 3B
towards the reference seating surface 5B, and by closely
engaging the annular engagement portions 31, 41 to the
tapered engagement surfaces 18 , 28 via elastic defor-
mation of the annular engagement portions 31, 41.
[0066] When the annular engagement portions 31, 41
are closely engaged to the tapered engagement surfaces
18, 28, if the distance between the axes of the annular
engagement members 30B, 40B and the distance be-
tween the axes of the first and second reference mem-
bers 10B, 20B are not equal to one another, then, while
it is possible to permit a slight positional deviation of the
work pallet 3B with respect to the base member 2B in
the direction of the center line L of the annular engage-
ment member 40B via a gap between the annular en-
gagement portion 41 and the pair of planar portions 28a,
it is not possible for shifting in the vertical direction in Fig.
13 to take place via the pair of tapered engagement sur-
faces 28. Due to this, even if there is some error in the
distance between the axes of the first and second refer-
ence members 10B, 20B of the base member 2B and
the distance between the axes of the first and second
annular engagement members 30B, 40B of the work pal-
let 3B, it is still possible to position and fix the work pallet
3B with respect to the base member 2B via the first and
second reference members 10B, 20B.
[0067] The work pallet positioning and fixing device 1B
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described above has fundamentally the same operation
and provides fundamentally the same advantages as the
work pallet positioning and fixing device 1 of the first em-
bodiment.
[0068] Moreover, the vertical first bolt passing holes
71, 72 are formed in the central portions of the first and
second reference members 10B, 20B respectively, the
plurality of bolt holes 70 are formed in the base member
2B to correspond to the first bolt passing holes 71, 72,
the plurality of bolt passing holes 73 are formed in parts
of the work pallet 3B that correspond to the first bolt pass-
ing holes 71, 72, the work pallet 3B is mounted on the
reference seating surface 3B of the base member 2B,
and the plurality of clamp bolts 4B are engaged into the
bolt holes 70 of the base member 2B from the bolt passing
holes 73 via the first bolt passing holes 71, 72 of the first
and second reference members 10B , 20B. Accordingly,
since the work pallet 3B is positioned and fixed to the
base member 2B by the clamp bolts 4B passing through
the first and second reference members 10B, 20B and
being directly engaged to the base member 2B, it be-
comes possible to fix the first and second reference mem-
bers 10B, 20B to the base member 2B with the minimum
fixing force, so that it is possible to reduce the number
of the plurality of fitting bolts 14, 24, or to reduce the size
of the fitting bolts and to make the flange portions smaller
in diameter, so that it is possible to reduce the manufac-
turing cost.

Embodiment 4

[0069] Next, a work pallet positioning and fixing device
1C (hereinafter termed a "positioning and fixing device")
according to a fourth embodiment will be explained on
the basis of Figs. 15, 16. However, explanation of ele-
ments that are similar to ones of the device of the first
embodiment will be omitted, and only structures that are
different will be explained.
[0070] This positioning and fixing device 1C comprises
a base member 2C, a work pallet 3C, and two clamp bolts
4C. Each of the base member 2C and the work pallet 3C
is made as a long, narrow, and thick flat rectangular plate
member. The entire area of the upper surface of the base
member 2C is formed as a horizontal reference seating
surface 5C on which the work pallet 3C is disposed, for
seating the lower surface of the work pallet 3C and po-
sitioning it in the vertical direction. It should be understood
that the base member 2C and the work pallet 3C could
also be shaped as rectangular members as in the first
and second embodiments, or as thick square flat plate
members.
[0071] As shown in Figs. 15, 16, the base member 2C
comprises a first reference member 10C for positioning
in the horizontal direction, a second reference member
20C disposed at a position distant from the first reference
member 10C and for restricting rotation in the horizontal
plane around the first reference member 10C as a center,
the reference seating surface 5C, and a pair of bolt holes

75. The first and second reference members 10C, 20C
are disposed at locations in the neighborhood of the two
end portions of the base member 2C. The pair of bolt
holes 75 are formed at the outsides of the first and second
reference members 10C, 20C at both end portions of the
base member 2C. It should be understood that, if the
base member 2C is shaped as a rectangle as in the first
embodiment, or if it is shaped as a square, then the first
and second reference members 10C, 20C and the pair
of bolt holes 75 are disposed at areas in the neighborhood
of a pair of corner portions of the base member 2C that
are in a mutually diagonal relationship, and a pair of bolt
holes are disposed at areas in the neighborhood of the
pair of corner portions that are different from that pair of
corner portions.
[0072] Since the first reference member 10C has a
structure similar to that of the first reference member 10
of the first embodiment, apart from the fact that a vertical
passing hole 76 is formed in the central portion of the
first reference member 10C instead of the bolt hole 13
of the first embodiment, accordingly explanation of its
other structural features will be omitted.
[0073] And, since the second reference member 20C
has a structure similar to that of the second reference
member 20 of the first embodiment, apart from the fact
that a vertical hole 77 is formed in the central portion of
the second reference member 20C instead of the bolt
hole 23 of the first embodiment, accordingly explanation
of its other structural features will be omitted.
[0074] The work pallet 3C comprises a first annular
engagement member 30C that engages to the first ref-
erence member 10C, a second annular engagement
member 40C that engages to the second reference mem-
ber 20C, and two bolt passing holes 78 that correspond
to the bolt holes 75 in the base member 2C. It should be
understood that the first annular engagement member
30C and the second annular engagement member 40C
have the same structure. If the work pallet 3C is shaped
as a rectangle as in the first embodiment, or if it is shaped
as a square, then a pair of bolt passing holes are provided
separately from the bolt passing holes 78, so as to cor-
respond to the pair of bolt holes that are provided in the
pair of corner portions of the base member 2C.
[0075] The work pallet 3C is positioned and fixed by
mounting the work pallet 3C on the reference seating
surface 5C of the base member 2C, by engaging clamp
bolts 4C through the bolt passing holes 78 into the bolt
holes 75 of the base member 2C and by thus pressing
the work pallet 3C towards the reference seating surface
5C, and by closely engaging the annular engagement
portions 31, 41 to the tapered engagement surfaces 18,
28 via elastic deformation of the annular engagement
portions 31, 41.
[0076] When the annular engagement portions 31, 41
are closely engaged to the tapered engagement surfaces
18, 28, if the distance between the axes of the annular
engagement members 30C, 40C and the distance be-
tween the axes of the first and second reference mem-
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bers 10C, 20C are not equal to one another, then, while
it is possible to permit a slight positional deviation of the
work pallet 3C with respect to the base member 2C in
the direction of the center line L of the annular engage-
ment member 40C via a gap between the annular en-
gagement portion 41 and the pair of planar portions 28a,
it is not possible for shifting in the vertical direction in Fig.
15 to take place via the pair of tapered engagement sur-
faces 28. Due to this, even if there is some error in the
distance between the axes of the first and second refer-
ence members 10C, 20C of the base member 2C and
the distance between the axes of the first and second
annular engagement members 30C, 40C of the work pal-
let 3C, it is still possible to position and fix the work pallet
3C with respect to the base member 2C via the first and
second reference members 10C, 20C.
[0077] The work pallet positioning and fixing device 1C
described above has fundamentally the same operation
and provides fundamentally the same advantages as the
work pallet positioning and fixing device 1 of the first em-
bodiment.
[0078] Moreover, since the pair of bolt holes 75 are
formed in portions of the base member 2C outside the
first and second reference members 10C , 20C, and
since the pair of bolt passing holes 78 are formed in por-
tions of the work pallet 3C that correspond to this pair of
bolt holes 75, accordingly it is possible to fix a larger sized
workpiece to the work pallet, since it is possible to ensure
space in which the workpiece can be installed on the
upper surface of the work pallet 3C, corresponding to
being above the first and second reference members
10C, 20C.

Embodiment 5

[0079] Next, a method of pressing the first and second
annular engagement members 30, 40 into the concave
fitting holes 9 of the work pallet 3, and of removing them,
will be explained on the basis of Figs. 17 through 19.
However, explanation of elements that are similar to ones
of the device of the first embodiment will be omitted, and
only structures that are different will be explained.
[0080] First, a press means 80 for the first and second
annular engagement members 30, 40 will be explained.
[0081] As shown in Fig. 17, the press means 80 con-
sists of a bolt member 81 and a ring member 82 that has
approximately the same diameter as the first annular en-
gagement member 30.
[0082] In order to press in and fix the first annular en-
gagement member 30 to the concave fitting hole 9, first,
the lower end hole of the annular engagement member
30 (i.e. the portion thereof at the opposite end from the
annular groove 32) is inserted into the concave fitting
hole 9. The lower end portion of the annular engagement
member 30 is made to be slightly smaller in diameter, as
compared to the end portion where the annular groove
32 is located. Next, an annular projecting portion 82a of
the ring member 82 is contacted against the upper end

external peripheral portion of the annular engagement
member 30 (i.e. the end portion where the annular groove
32 is located), in a state in which it is matched to the axis
of the annular engagement member 30. And, when a
screw shaft portion 81a of the bolt member 81 is passed
into the ring member 82 and the annular engagement
member 30 and is screwed into the bolt passing hole 7,
then the external peripheral lower end portion of the head
81b of the bolt member 81 presses via the ring member
82 against the annular engagement member 30 in the
concave fitting hole 9, so that the annular engagement
member 30 is pressed into and fixed in the concave fitting
hole 9.
[0083] Since it is possible to press the annular engage-
ment member 30 into the concave fitting hole 9 and to
fix it there with the use of the bolt member 81 and the
ring member 82 in this manner, accordingly it is possible
to fit the annular engagement member 30 to the work
pallet 3 in a simple and easy manner with a small number
of components. It should be understood that it is also
possible to press in and fit the second annular engage-
ment member 40 to its concave fitting hole 9 by the same
method.
[0084] Next, a first removal means 83 for the first and
second annular engagement members 30, 40 will be ex-
plained.
[0085] As shown in Fig. 18, the first removal means 83
comprises a bolt member 84, a plate member 85 whose
diameter is slightly smaller than the internal diameter of
the annular engagement member 30, and a C ring 86
having rectangular cross section.
[0086] In order to remove the first annular engagement
member 30 from the concave fitting hole 9, first, the plate
member 85 is inserted from below into the small diameter
concave portion 9a of the concave fitting hole 9, and is
contacted against the upper end outer peripheral portion
thereof. Next, in its compressed state (i.e. in its state in
which it is of smaller diameter than the internal diameter
of the annular engagement member 30), the C ring 86 is
contacted against the lower end outer peripheral portion
of the plate member 85. And next, this C ring 86 is allowed
to increase in diameter so that it engages with the annular
concave portion 30a of the annular engagement member
30, and thereby it is made impossible for the plate mem-
ber 85 to shift relatively to the annular engagement mem-
ber 30. And the bolt member 84 is screwed from above
into the bolt passing hole 7, and, due to the plate member
85 being pressed by the end portion thereof, the annular
engagement member 30 is pulled downwards and is re-
moved from the concave fitting hole 9.
[0087] Since the first annular engagement member 30
is pulled out by the bolt member 84 via the plate member
85 and the C ring 86 in this manner, accordingly, even
though the first annular engagement member 30 is
pressed in and fixed in the concave fitting hole 9 with a
strong force, still it is possible to remove it from the con-
cave fitting hole 9 simply and easily. Moreover, it is pos-
sible to take the annular engagement member simply
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and easily off from the small components consisting of
the bolt member 84, the plate member 85, and the C ring
86. It should be understood that it is also possible to re-
move the second annular engagement member 40 from
its concave fitting hole 9 by an identical method.
[0088] Next, a second removal means 87 for the first
and second annular engagement members 30, 40 will
be explained.
[0089] As shown in Fig. 19, the second removal means
87 comprises a plurality of small diameter bolts 88 that
have hexagonal holes into which a tool can be engaged,
and a plurality of small diameter bolt holes 89 into which
this plurality of small diameter bolts 88 can be screwed.
[0090] In order to remove the first annular engagement
member 30 from the concave fitting hole 9, by screwing
one of the small diameter bolts 88 into each of the plurality
of small diameter bolt holes 89, and by pressing the an-
nular engagement member 30 downwards with the end
portions of these plurality of small diameter bolts 88, it is
removed from the concave fitting hole 9. It should be
understood that the small diameter bolts 88 could be
screwed into the small diameter bolt holes 89 during re-
moval of the annular engagement member 30, or could
be already in the state of being installed in the small di-
ameter bolt holes 89.
[0091] Thus, even if the first annular engagement
member 30 is pressed into and fixed in the concave fitting
hole 9 with a strong force, it can still be simply and easily
removed with the plurality of small diameter bolts 88.
Moreover, it is possible to remove the annular engage-
ment member 30 that is pressed in and fixed in a simple
and easy manner, even with the compact components
comprising of the plurality of small diameter bolts 88. It
should be understood that it is also possible to remove
the second annular engagement member 40 from its con-
cave fitting hole 9 by an identical method.
[0092] Next, examples in which the above embodi-
ments are partially varied will be explained.

[1] In the above first through fourth embodiments, it
would also be acceptable to adopt constructions in
which the head of the clamp bolts 4, 4A through 4C
are each contained in a hollowed out portion formed
in the work pallets 3, 3A through 3C.
[2] In the above described first and second embod-
iments, it would also be possible to apply various
other structures for the work pallets 3, 3A; for exam-
ple, the work pallet may include a similar flat plate
member to that of the work pallet 3 or 3A as shown
in the figures, with a square tube member mounted
on this flat plate member, and with a workpiece being
fixed to the side surface of this square tube member.
[3] The number of the bolts 14 , 24 that attach the
flange portions 11 , 21 of the first and second refer-
ence members 10, 20 in the first embodiment de-
scribed above is not limited to being four; it could be
three, or five or more. It should be understood that
the same is true for the first reference members 10A

through 10C and for the second reference members
20A through 20C of the second through the fourth
embodiments.
[4] Apart from the above, for a person skilled in the
art, it would be possible to implement various chang-
es in the above embodiments in additional ways,
without deviating from the scope of the appended
claims.

DESCRIPTION OF NUMERALS

[0093]

1, 1A ~ 1C: work pallet positioning and fixing de-
vice

2, 2A ~ 2C: base member

3, 3A ~ 3C: work pallet

4, 4A ~ 4C: clamp bolts

5, 5B, 5C: reference seating surface

6: bolt hole

7, 8: bolt passing hole

10, 10A ~ 10C: first reference member

20, 20A ~ 20C: second reference member

11, 21: flange portion

12, 22: protruding engagement portion

13, 23: bolt hole

14, 24: fitting bolt

15, 25: bolt hole

15a, 25a: bolt head accommodation hole

18, 28: tapered engagement surface

30, 40: annular engagement member

31, 41: annular engagement portion

50: bolt hole forming member

60: seating surface forming member

54, 63: reference seating surface

70, 71, 72, 75: bolt hole
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Claims

1. A work pallet positioning and fixing device (1) com-
prising a work pallet (3) and a base member (2), said
work pallet positioning and fixing device (1) being for
positioning and fixing the work pallet (3) above the
base member (2) in the horizontal direction and in
the vertical direction;
wherein said base member (2) comprises a first ref-
erence member (10) for positioning in the horizontal
direction, a second reference member (20) disposed
at a position distant from the first reference member
(10) and for restricting rotation in a horizontal plane
around the first reference member (10) as a center,
and a reference seating surface (5) for positioning
in the vertical direction;
wherein each of said first and second reference
members (10, 20) comprises a flange portion (11,
21) and a protruding engagement portion (12, 22)
that projects upwards from a central portion of the
flange portion (11, 21);
wherein said work pallet (3) comprises a plurality of
annular engagement members (30, 40), comprising
respectively annular engagement portions (31, 41)
capable of being deformed elastically in the direction
to increase their external diameter;
characterized in that:

each of said first and second reference mem-
bers (10, 20) comprises a plurality of vertical fit-
ting bolts (14, 24) and a plurality of fitting bolt
holes (15, 25) that fix the flange portion (11, 21)
to the base member (2);
further characterized in that a bolt head ac-
commodation hole (15a, 25a) of each of said
fitting bolt holes (15, 25) is formed in a state of
partially overlapping with said protruding en-
gagement portion (12, 22) as seen in plan view,
and a plurality of tapered engagement surfaces
(18, 28) that reduce in diameter upwards are
formed on an outer periphery of the protruding
engagement portion (12, 22) between the bolt
head accommodation holes (15a, 25a);
further characterized in that said annular en-
gagement portions (31, 41) are capable of en-
gaging with the plurality of tapered engagement
surfaces (18, 28) of the first and the second ref-
erence members (10, 20) in a closely engaged
state; and
further characterized in that the device is con-
stituted so that by mounting the work pallet (3)
on the reference seating surface (5) of said base
member (2), and by screwing a plurality of clamp
bolts (4) passed through a plurality of bolt pass-
ing holes (7, 8) formed in said work pallet (3)
into a plurality of bolt holes (13, 23) on the side
of said base member (2) and thereby pressing
the work pallet (3) to said reference seating sur-

face (5), the work pallet (3) is positioned and
fixed via elastic deformation of said annular en-
gagement portions (31, 41).

2. A work pallet positioning and fixing device according
to claim 1, wherein
said plurality of clamp bolt holes (15, 25) are formed
in central portions of said first and second reference
members (10, 20);
said plurality of bolt passing holes (7, 8) are formed
in portions of the work pallet (3) that correspond to
said clamp bolt holes (15, 25); and
in a state where the work pallet (3) is mounted on
the reference seating surface (5) of said base mem-
ber (2), the plurality of clamp bolts (4) are passed
through the bolt passing holes (7, 8) and are screwed
into the clamp bolt holes (15, 25) of the first and sec-
ond reference members (10, 20).

3. A work pallet positioning and fixing device according
to claim 1; wherein
a pair of first vertical bolt passing holes (71, 72) are
formed in central portions of said first and second
reference members (10B, 20B) respectively;
said plurality of bolt holes (70) are formed in portions
of said base member (2B) that correspond to said
first bolt passing holes (71, 72);
said plurality of bolt passing holes (73) are formed
in portions of said work pallet (3B) that correspond
to said first bolt passing holes (71, 72); and
the work pallet (3B) is mounted on the reference
seating surface of said base member (2B), and the
plurality of clamp bolts (4B) are passed respectively
through the bolt passing holes (73) and the first bolt
passing holes (71. 72) of the first and second refer-
ence members (10B, 20B), and are screwed into the
bolt holes (70) of the base member (2B) respectively.

4. A work pallet positioning and fixing device according
to claim 1, wherein
said second reference member (20) has a pair of
tapered engagement surfaces that, as seen in plan
view, oppose one another in a direction orthogonal
to a center line that joins axes of the first and second
reference members (10, 20).

5. A work pallet positioning and fixing device according
to claim 1, wherein, on an upper surface of said base
member (2), said reference seating surface (5) is
formed on which a lower surface of the work pallet
(3) is seated.

6. A work pallet positioning and fixing device according
to any one of claims 1 to 5, wherein each of said
flange portions (11, 21) of said first and second ref-
erence members (10, 20) is received in a concave
hole (16, 26) formed in the base member (2) and is
fixed by a plurality of fitting bolts (14, 24), and each
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of said annular engagement members (30, 40) is
pressed into and fixed in concave fitting hole (16, 26)
that is opening to a lower surface of the work pallet
(3).

Patentansprüche

1. Arbeitspaletten-Positionierungs- und Fixierungsvor-
richtung (1), die eine Arbeitsplatte (3) und ein Grun-
delement (2) umfasst, wobei die Arbeitspaletten-Po-
sitionierungs- und Fixierungsvorrichtung (1) zum Po-
sitionieren und Fixieren der Arbeitsplatte (3) in der
horizontalen Richtung und in der vertikalen Richtung
über dem Grundelement (2) dient;
wobei das Grundelement (2) ein erstes Bezugsele-
ment (10) zum Positionieren in der horizontalen
Richtung, ein zweites Bezugselement (20), das an
einer Position fern von dem ersten Bezugselement
(10) angeordnet ist und zum Beschränken von Dre-
hung in einer horizontalen Ebene um das erste Be-
zugselement (10) als Mitte dient, und eine Bezugs-
sitzfläche (5) zum Positionieren in der vertikalen
Richtung umfasst;
wobei jedes von erstem und zweitem Bezugsele-
ment (10, 20) einen Flanschabschnitt (11, 21) und
einen abstehenden Eingriffsabschnitt (11, 22), der
von einem mittleren Abschnitt des Flanschab-
schnitts (11, 21) nach oben ragt, umfasst;
wobei die Arbeitspalette (3) mehrere kranzförmige
Eingriffselemente (30, 40) umfasst, die jeweils
kranzförmige Eingriffsabschnitte (31, 41) umfassen,
die in der Richtung zum Vergrößern ihres Außen-
durchmessers elastisch verformbar sind;
dadurch gekennzeichnet, dass:

jedes von erstem und zweitem Bezugselements
(10, 20) mehrere vertikale Passschrauben (14,
24) und mehrere Passschraubenlöcher (15, 25)
umfasst, die den Flanschabschnitt (11, 21) an
dem Grundelement (2) fixieren;
weiterhin dadurch gekennzeichnet, dass ein
Schraubenkopfaufnahmeloch (15a, 25a) jedes
der Passschraubenlöcher (15, 25) in Draufsicht
gesehen in einem Zustand eines teilweisen
Überlagerns des abstehenden Eingriffsab-
schnitts (12, 22) ausgebildet ist und mehrere zu-
laufende Eingriffsflächen (18, 28), die nach
oben im Durchmesser abnehmen, an einem Au-
ßenumfang des abstehenden Eingriffsab-
schnitts (12, 22) zwischen den Schraubenkopf-
aufnahmelöchern (15a, 25a) ausgebildet sind;
weiterhin dadurch gekennzeichnet, dass die
kranzförmigen Eingriffsabschnitte (31, 41) mit
den mehreren zulaufenden Eingriffsflächen (18,
28) des ersten und des zweiten Bezugsele-
ments (10, 20) in einem eng eingerückten Zu-
stand in Eingriff treten können, und

weiterhin dadurch gekennzeichnet, dass die
Vorrichtung so aufgebaut ist, dass durch Mon-
tieren der Arbeitspalette (3) auf die Bezugssitz-
fläche (5) des Grundelements (2) und durch
Schrauben von mehreren Klemmschrauben (4),
die durch mehrere Schraubendurchtrittlöcher
(7, 8), die in der Arbeitspalette (3) ausgebildet
sind, in mehrere Schraubenlöcher (13, 23) an
der Seite des Grundelements (2) geführt sind,
und dadurch Pressen der Arbeitspalette (3) an
die Bezugssitzfläche (5) die Arbeitspalette (3)
mittels elastischer Verformung der kranzförmi-
gen Eingriffsabschnitte (31, 41) positioniert und
fixiert wird.

2. Arbeitspaletten-Positionierungs- und Fixierungsvor-
richtung nach Anspruch 1, wobei
die mehreren Klemmschraubenlöcher (15, 25) in
mittleren Abschnitten des ersten und des zweiten
Bezugselements (10, 20) ausgebildet sind;
die mehreren Schraubendurchtrittlöcher (7, 8) in Ab-
schnitten der Arbeitspalette (3) ausgebildet sind, die
den Klemmschraubenlöchern (15, 25) entsprechen;
und
in einem Zustand, in dem die Arbeitspalette (3) an
der Bezugssitzfläche (5) des Grundelements (2)
montiert ist, die mehreren Klemmschrauben (4)
durch die Schraubendurchtrittlöcher (7, 8) geführt
und in die Klemmschraubenlöcher (15, 25) der ers-
ten und zweiten Bezugselemente (10, 20) ge-
schraubt werden.

3. Arbeitspaletten-Positionierungs- und Fixierungsvor-
richtung nach Anspruch 1, wobei
ein Paar von ersten vertikalen Schraubendurchtritt-
löchern (71, 72) in mittleren Abschnitten des ersten
bzw. des zweiten Bezugselements (10B, 20B) aus-
gebildet sind;
die mehreren Schraubenlöcher (70) in Abschnitten
des Grundelements (2B) ausgebildet sind, die den
ersten Schraubendurchtrittlöchern (71, 72) entspre-
chen;
die mehreren Schraubendurchtrittlöcher (73) in Ab-
schnitten der Arbeitspalette (3B) ausgebildet sind,
die den ersten Schraubendurchtrittlöchern (71, 72)
entsprechen; und
die Arbeitspalette (3B) an der Bezugssitzfläche des
Grundelements (2B) montiert ist und die mehreren
Klemmschrauben (4B) jeweils durch die Schrauben-
durchtrittlöcher (73) und die ersten Schraubendurch-
trittlöcher (71, 72) des ersten und des zweiten Be-
zugselements (10B, 20B) geführt sind und jeweils in
die Schraubenlöcher (70) des Grundelements (2B)
geschraubt sind.

4. Arbeitspaletten-Positionierungs- und Fixierungsvor-
richtung nach Anspruch 1, wobei das zweite Bezugs-
element (20) ein Paar von zulaufenden Eingriffsflä-
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chen aufweist, die in Draufsicht gesehen einander
in einer Richtung orthogonal zu einer Mittellinie, die
Achsen des ersten und des zweiten Bezugsele-
ments (10, 20) verbindet, gegenüberliegen.

5. Arbeitspaletten-Positionierungs- und Fixierungsvor-
richtung nach Anspruch 1, wobei an einer oberen
Fläche des Grundelements (2) die Bezugssitzfläche
(5) ausgebildet ist, auf der eine untere Fläche der
Arbeitspalette (3) sitzt.

6. Arbeitspaletten-Positionierungs- und Fixierungsvor-
richtung nach einem der Ansprüche 1 bis 5, wobei
jeder der Flanschabschnitte (11, 21) des ersten und
des zweiten Bezugselements (10, 20) in einem in
dem Grundelement (2) ausgebildeten konkaven
Loch (16, 26) aufgenommen und von mehreren
Passschrauben (14, 24) fixiert ist und jedes der
kranzförmigen Eingriffselemente (30, 40) in ein kon-
kaves Passloch (16, 26), das zu einer unteren Fläche
der Arbeitspalette (3) mündet, gepresst und in die-
sem fixiert ist.

Revendications

1. Dispositif de positionnement et d’immobilisation de
palette de travail (1) comprenant une palette de tra-
vail (3) et un organe de base (2), ledit dispositif de
positionnement et d’immobilisation de palette de tra-
vail (1) étant destiné à positionner et immobiliser la
palette de travail (3) au-dessus de l’organe de base
(2) dans la direction horizontale et dans la direction
verticale ;
dans lequel ledit organe de base (2) comprend un
premier organe de référence (10) pour un position-
nement dans la direction horizontale, un second or-
gane de référence (20) disposé à une position dis-
tante du premier organe de référence (10) et pour
empêcher une rotation dans un plan horizontal
autour du premier organe de référence (10) comme
un centre, et une surface de siège de référence (5)
pour un positionnement dans la direction verticale ;
dans lequel chacun desdits premier et second orga-
nes de référence (10, 20) comprend une partie de
flasque (11, 21) et une partie de prise en saillie (12,
22) qui fait saillie vers le haut à partir d’une partie
centrale de la partie de flasque (11, 21) ;
dans lequel ladite palette de travail (3) comprend
une pluralité d’organes de prise annulaires (30, 40),
comprenant respectivement des parties de prise an-
nulaires (31, 41) capables d’être déformées élasti-
quement dans la direction pour augmenter leur dia-
mètre externe ;
caractérisé en ce que :

chacun desdits premier et second organes de
référence (10, 20) comprend une pluralité de

boulons d’ajustage verticaux (14, 24) et une plu-
ralité de trous de boulon d’ajustage (15, 25) qui
fixent la partie de flasque (11, 21) à l’organe de
base (2) ;
caractérisé en outre en ce qu’un trou de ré-
ception de tête de boulon (15a, 25a) de chacun
desdits trous de boulon d’ajustage (15, 25) est
formé dans un état de chevauchement partiel
avec ladite partie de prise en saillie (12, 22) lors-
que vu en vue de dessus, et une pluralité de
surfaces de prise coniques (18, 28) qui dimi-
nuent en diamètre vers le haut sont formées sur
une périphérie extérieure de la partie de prise
en saillie (12, 22) entre les trous de réception
de tête de boulon (15a, 25a) ;
caractérisé en outre en ce que lesdites parties
de prise annulaires (31, 41) sont capables de
venir en prise avec la pluralité de surfaces de
prise coniques (18, 28) des premier et second
organes de référence (10, 20) dans un état étroi-
tement en prise; et
caractérisé en outre en ce que le dispositif est
constitué de sorte qu’en montant la palette de
travail (3) sur la surface de siège de référence
(5) dudit organe de base (2), et en vissant une
pluralité de boulons de serrage (4) passés à tra-
vers une pluralité de trous de passage de boulon
(7, 8) formés dans ladite palette de travail (3)
dans une pluralité de trous de boulon (13, 23)
sur le côté dudit organe de base (2) et en pres-
sant ainsi la palette de travail (3) sur ladite sur-
face de siège de référence (5), la palette de tra-
vail (3) est positionnée et immobilisée par dé-
formation élastique desdites parties de prise an-
nulaires (31, 41).

2. Dispositif de positionnement et d’immobilisation de
palette de travail selon la revendication 1, dans le-
quel
ladite pluralité de trous de boulon de serrage (15,
25) sont formés dans des parties centrales desdits
premier et second organes de référence (10, 20) ;
ladite pluralité de trous de passage de boulon (7, 8)
sont formés dans des portions de la palette de travail
(3) qui correspondent auxdits trous de boulon de ser-
rage (15, 25) ; et
dans un état où la palette de travail (3) est montée
sur la surface de siège de référence (5) dudit organe
de base (2), la pluralité de boulons de serrage (4)
sont passés à travers les trous de passage de boulon
(7, 8) et sont vissés dans les trous de boulon de
serrage (15, 25) des premier et second organes de
référence (10, 20).

3. Dispositif de positionnement et d’immobilisation de
palette de travail selon la revendication 1, dans le-
quel
une paire de premiers trous de passage de boulon
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verticaux (71, 72) sont formés dans des parties cen-
trales desdits premier et second organes de référen-
ce (10B, 20B) respectivement ;
ladite pluralité de trous de boulon (70) sont formés
dans des parties dudit organe de base (2B) qui cor-
respondent auxdits premiers trous de passage de
boulon (71, 72) ;
ladite pluralité de trous de passage de boulon cen-
traux (73) sont formés dans des parties de ladite
palette de travail (3B) qui correspondent auxdits pre-
miers trous de passage de boulon (71, 72) ; et
la palette de travail (3B) est montée sur la surface
de siège de référence dudit organe de base (2B), et
la pluralité de boulons de serrage (4B) sont passés
respectivement à travers les trous de passage de
boulon (73) et les premiers trous de passage de bou-
lon (71, 72) des premier et second organes de réfé-
rence (10B, 20B), et sont vissés dans les trous de
boulon (70) de l’organe de base (2B) respective-
ment.

4. Dispositif de positionnement et d’immobilisation de
palette de travail selon la revendication 1, dans le-
quel
ledit second organe de référence (20) a une paire
de surfaces de prise coniques qui, lorsque vues en
vue de dessus, sont opposées l’une à l’autre dans
une direction orthogonale à une ligne médiane qui
réunit des axes des premier et second organes de
référence (10, 20).

5. Dispositif de positionnement et d’immobilisation de
palette de travail selon la revendication 1, dans le-
quel, sur une surface supérieure dudit organe de ba-
se (2), ladite surface de siège de référence (5) est
formée sur laquelle s’appuie une surface inférieure
de la palette de travail (3).

6. Dispositif de positionnement et d’immobilisation de
palette de travail selon l’une quelconque des reven-
dications 1 à 5, dans lequel chacune desdites parties
de flasque (11, 21) desdits premier et second orga-
nes de référence (10, 20) est reçue dans un trou
concave (16, 26) formé dans l’organe de base (2) et
est fixée par une pluralité de boulons d’ajustage (14,
24), et chacun desdits organes de prise annulaires
(30, 40) est pressé et fixé dans le trou de montage
concave (16, 26) qui débouche dans une surface
inférieure de la palette de travail (3).
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