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ii : MACHI NE TOOL BACKGROUND®
OF THE | NYEI\FI‘]O\I 5 1. FIELD OF THE | NVENTI ON THE 'y
present inverftion relates to nachine tools processing netallic

mat eri al sr | h detail, the invention relates to a machine tool having a bed
with a table, a columm provided on thg bed, and a spindle head provided
on the f' ¢olum. 10 2. DESCRI PTI ON OF THE RELATED ART

Nowadays, machi ne tool having a ' e, a colum nount ed at
t he back p%'rtion of the bed and a @g&ﬁmwﬁg’ﬁf@h—ow ded on the col um
(colum type machine tool), the bed and the colum are nmade in high 15
stiffness so that the accuracy in vertical notion of the spindle head and

in rotational noti on BACKGROUNDOF FTHIHINCENTIOMN: spindl e head

can be ensur ed. Meanwhil e, recently in netal processing,
when the main shaft is supported in a rotatable manner with air bearing
and the pguain shafty iHEBDa?FjTﬁ)E ¢ON of several thousand revol ution
per m nuFZ (for instance, fifty tomVENngenty t housand rpm), it is

recogni zed. t hat a THieglpresent cinventiopr relatesi tay machine tools processing metallic
materials. In detail, the invention relates to a machine tool having a bed with a
table, a -column provided on the bed, and a spindle head provided on the
column.
- 10
2. DESCRIPTION OF THE RELATED ART
Nowadays, a machine tool having a bed with a table, a column
mounted at the back portion of the bed and a spindle head provided on the
column (column type machine tool), the bed and the column are made in high
15 stiffness so that the accuracy in vertical motion of the spindle head and in
rotational motion of the main shaft supported by the spindle head can be
ensured.
Meanwhile, recently in metal processing, when the main shaft is
supported in a rotatable manner with air bearing and the main shaft is rotated
20 at a speed of several thousand revolution per minute (for instance, fifty to
seventy thousand rpm.), it is recognized that a high-efficiency processing in
the feed speed for cutting at several meter per minute can be achieved.
When such a high speed rotation spindle head is applied on a column
type machine tool, there arises a problem that high finish surface accuracy can
25 not be ensured due to vibration caused by the high rotation of the main shaft.
In order to solve the problem, the bed and the column can be
constructed in higher stiffness, but it is not practical because it is still
insufficient and results in an increase in size and weight of the whole machine.
It is an object of the present invention to solve the problem and to
30 provide a machine tool to ensure a high finish surface accuracy without an
increase in size or weight. .
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mai n shaft. In order to solvethe problem the bed and the

col umm can be constructed in higher stiffness, but it is not practi cal
because it is still insufficient and results in an increase in size and
wei ght of the whol e machi ne. It is an object of the present
invention to solve the progepIMARYOP THICYNVENTION ne tool to ensure
a high finish surface accuracy w thout an I ncrease I n size or weight.

2 SUNNARY OF THE | NVENTI ON In a

hi t ool havi bed.with bl ol ted t d
por t1on of the bedh et oiBueriRe gl pAdaHh T HPlEon piampounted B3ig no
tool acqprdfing é@dt[ﬁtﬁ'ti@;heéﬁrthe' Y&kl @ﬁknﬂ%ﬂthéraﬁspﬁ*@ﬂﬁeénoﬂpﬂh%r @Iﬁh%xioﬂx

of the col um |s connected with a second end portion I's on the other
si de of themachine ool aseording tofthetpresent inventjon fsamnes that an upper portlon
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side of the first end portion of the bed using a support.
According to the structure above described, as the upper portion of the

10 column is connected with the second end portion (the end portion on the
opposite side of the end portion on which the column is mounted) by means of
the support, vibration can be reduced even when the spindle head embeds a
main shaft rotating at high rpm. And the column is affected by a force to fall
dawn toward the direction of the force due to the weight of the spindle head

15 but the construction above described prevents the tilt caused by the force.
Accordingly, high finish surface accuracy can be ensured without an increase
in size and weight.

The spindle head may be structured with a main shaft supported in a
rotatable manner by an anti-friction bearing. But a more suitable structure for

20 processing such as a metal dies is to have the main shaft supported in a
rotatable manner by an air bearing because the main shaft can be rotated at
‘higher rpm. Further more, vibration and noise can be also reduced even when
the main shaft is rotating at high rpm so that a high finish surface accuracy can
be obtained as the above described effect.

25 As a structure of supporting the main shaft in a rotatable manner with
an air bearing, the spindle head is provided with a housing supported by a
column, a main shaft supported in a rotatable manner by an air bearing in the
housing and having a flange on some midpoint of the main shaft, and a motor
to rotate the main shaft. And the air bearing may be provided with a radial

30 bearing having air outlets jetting out air toward an outer peripheral surface of
the main shaft and a thrust bearing having air outlets jetting out air toward the
flange of the main shaft.



opposite side of the end portion on which the colum is nounted) by neans
.of - the support, vibration can be reduced even when the spindle head
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supporting the spindle head toward both sides of the second end portion on the
bed.
Then, an operator can work more comfortably because a working
space 1s widely secured for the operator who brings work on the table or
15  carries out work from the table. |
More specifically, the pair of the support members may be horizontally
extended in a manner separating away from each other from both sides of the
upper portion of the column supporting the spindle head toward the second
end portion of the bed, then further horizontally extended in parallel with each
20 other from each front-end toward the second end portion of the bed and are
finally fixed at right angles on both sides of the second end portion of the bed.
It does not matter what kind of material should be used for the support
member but use of a hollow-body pipe would lighten the whole weight.
When the table is arranged in a movable manner along two directions
25 which are intersecting at right angles with each other on a horizontal surface
and the spindle head is arranged in a movable manner along a vertical
direction intersecting at right angles with the moving direction of the table, so
even difficult jobs can be achieved quite easily because the work on the table
and tools on the main shaft of the spindle can be three dimensionally moved to
30 each other.
' On one side of the support member can be provided with an indicator
for giving positions in the operation of the table in two directions and a



Further nore, it is preferable that the support is constructed including a
.pair of support nenbers connecting both sides of the upper portion of the
col um supporting the spindle head with both sides of the second end

portion (an end portion on the opposite side of the end portion on
which the colum is 5 nounted). 4 Thus constructed, both sides of
t he upper portion of the columm are supported by a pair of support
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arranged in a novable manner al a verti ection I ntersecting
at right anpotehedi conehatynportion dianebei formed ome at spdae, between the support
portions.
Thus formed, when works are brought onto the table or taken out from
15 the table, an operator can easily work because of being able to enter into the

notched concavity portion to come near the table side.

BRIEF DESCRIPTION OF THE DRAWINGS
20
Fig. 1 is a perspective view showing an outward appearance of an
embodiment of the present invention;
Fig. 2 is a sectional view of the above embodiment; and
Fig. 3 is a sectional view of a spindle head in the above embodiment.

25

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

30 An embodiment of the present invention will now be explained in
detail with reference to the drawings.
Fig. 1 is a perspective view of an outward appearance of a vertical



eveh difficult jobs can be achieved quite easily because the work on the
tabl e and tools on the main shaft of the spindle can be three
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able to enter into the _
provided on the bed in parallel with the Y direction, a Y slider 12 provided in

10 a movable manner in the Y direction on the guide rail, and a pair of guide rails
13 provided on the Y slider 12 in parallel along the X direction and supports
the table 2 in a movable manner to the X direction. In addition to these ,
though not shown in the figures, a feeding mechanism is provided to move the

Y slider to Y direction and the table 2 to the X direction.

15 The column 4 is structured including a perpendicular column member
31 vertically mounted on a back end portion of the bed 1 and a horizontal
column member 32 integrally fixed on the front surface of an upper portion of
the vertical column member 31. The horizontal column 32 is provided with a
spindle head 20 in a vertically movable manner (movable in Z direction) to the

o0 table 2 and is also provided with a Z shaft driving mechanism 34 to move the
spindle head 20 up and down.

The spindle head 20 is, as shown in Fig. 3, provided with a housing 21
arranged on the horizontal column member 32 in a vertically movable manner
and moved up and down by the Z shaft driving mechanism 34, a main shaft 23

25 supported and embedded in a rotatable manner and in parallel with Z direction
by the housing 21 through an air bearing 22,, 22,, 225 and having a flange 23A
at some midpoint of the main shaft 23, and a motor 24 to rotate the main shaft
23.

In each surface of inner radius of the air bearing 22,, 22,, 225 plural air

30 outlets 25 which jet out air from a direction intersecting at right angles to the
main shaft 23 are formed. Thus, a radial bearing is formed to support the main
shaft 23 along a radial direction by air jetted from the air outlets 25. And



not ched concavity portion to cone near the table side.

BRI EF DESCRI PTI ON OF THE DRAW NGS 20 Fig. 1 is a perspective
vi ew showi ng an outward appearance of an enbodi mrent of the present

i nvention; Fig. 2 is a sectional view of the above enbodi nent;
and Fig. 3 is a sectional viey of a spindle head in the above
enbodi nent. 25 DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENT( 30 An enpodi ment of pLesenf inventi now
be expl ai neg?‘%rﬁl air ogtlets; 26 whie rﬁe%”érﬁ@eatfg eﬁgj‘aﬁfﬁl@% main shaft 23 arg g.

L 12 per SRl o R, B RaCRRRPIGRE Ohe Sk rY2: 20 slone
is a the shaft. A thrust bearing to support the main shaft 23 along the thrust
direction is formed by air jetted from these air outlets 26. Incidentally, 27 is
5 an air supply channel to supply high-pressure air to each air outlet 25, 28 is an
exhaust channel, and 29 is a tool in Fig. 3.

An upper portion of the column 4 and a front end portion of the bed 1
(a second end portion on the opposite side of a first end portion) are related to
by a support 41. The support 41 connects both sides of the upper portion of

10 the column 4 with both sides of the front end portion of the bed 1 and is
composed of a pair of hollow cylindrical support members 42, 43 (such as a
pipe) of which mutual distance gradually becomes wider from both sides of
the upper portion of the column 4 to both sides of the front portion of the bed.

More specifically, the pair of the support members 42 and 43 are

15 horizontally extended in a manner separating awéy from each other from both
sides of the horizontal column 32 which supports the spindle head 20 toward
the front-end portion of the bed 1, further horizontally extended in parallel
with each other from each front-end toward the front end portion of the bed 1,

- then after further extension in a slanting downward direction, are fixed at right

20 angles on the both front end portion of the bed.

An arm 44 is mounted on a front perpendicular portion of the one side
of the support members and a display board 45 as an indicator showing the
positions of the table 2 in the X and Y directions and the position of the
spindle head in the z direction is attached on the arm 44 in such a manner that

25 the display board can freely turn so that the orientation of the surface of the
display board can be changed. Supporting members 1A, 1A to support lower
ends of the pair of the support members 42, 43 are formed on the both sides of
the front-end portion of the bed 1 supporting the lower ends of the support
members 42, 43, and a trapezoidal notched concavity portion 1B is formed

30 between the support portions 1A, 1A.

Effects of the embodiment will be now explained.

In processing, after the work is set on the table 2, the work is



sectional view of the machining center. As shown in these
figures, a bed 1 is provided with a table 2 on the surface thereof in a
novabl e manner in the right and left directions ( X5 direction) and back
and forth directions (Y direction) through a driving mechani sm And a
colum 4 is nounted on a back end portiony(a first end portion).

The driving mechanism3 is structured mﬁt% a pair of guide rails 11

provi ded on the bed in parallel with the Y direction
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15 weight of the spindle head but the construction thus formed prevents the tilt

caused by the force. Accordingly, a high finish surface accuracy can be
ensured without an increase in the size and weight.

The support 41 is cbmposed including a pair of support members 42,
43 which connect through both sides of the front end portion of the bed 1 with

90  both sides of the upper portion of the column 4, so that both sides of the upper
portion of the column 4 are supported by the support member 42, 43. Then
the strength is much improved. Moreover as the support member 42, 43 are
made of hollow cylindrical pipes, the total weight of the machine tool can be
reduced.

25 The space between the pair of the support members 42 and 43 is
formed to gradually become wider from the upper portion of the support
members toward the lower portion thereof to ensure a working space so that
workers can easily handle his work when bringing it to the table 2 or carrying-
out the work from the table 2.

30 As a display board 45 is attached on one side of the support member
42, there is no need to prepare an extra stay for the display board. Besides,
the display board is arranged in a turnable manner around the axle of the arm



main shaft 23 are formed. Thus, a radial bearing is forned to support the
-mai n shaft 23 along a radial direction by air jetted fromthe air
outlets 25. And plural air outlets 26 which jet air to a
flange 23A of the main shaft 23 are provi ded on confronting faces at
each end face of the air bearing 22[err],q22[err] along the shaft. A
thrust bearing to support the main shaft 53 al ong the thrust direction

is formed by air jetted fromthese air outlets 26. .Incidentally, 27 is 5
an air suppf§ shiliptdhy teming the display heard. bainging ip adlcakang %hstquewoglss 28

IS an . | L@ Fig. 3. An
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to by support. 41. The support 41 connects both sid of t upper
portion of ﬁw mﬁe%&wmrnﬁmgewoéﬂ,s%ém dhe f5ent-erd 0 ﬁéﬂb&d{ﬁo'ﬁﬂ fathe

b0 5,708, apecoi GPRRRGIE SR e € RSB paNIR el T
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sides of the front porti of the_bed, More specifically, the
pair of t hen§%Fp|5‘@ﬁ tﬁl')QFEnﬁggbe 4§b§na- 4%‘1% the OREFALRH Al P&lé&ﬁéﬁﬂeﬁuﬁ the,
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front-end porfiom thé table oed 1, further horizontally extended in parallel
h e ot e Spindle’ 3b & Provided with the main Shaft 53 embedded and .
supported by the air bearing in a rotatable manner, even when the main shaft
23 rotates at high rpm, vibration and noise due to the rotation can be reduced,
and the above described effect is improved.
Incidentally, in the above described embodiment, the support 41 are
15 defined by two pieces of the support members 4'2, 43, it is not limited to two
pieces but more than one support member is enough. And the support member
is not limited to a hollow cylindrical pipe, but an angular cylindrical pipe or a
solid pipe is also within the scope of the present invention.
In the above described embodiment, the spindle head 20 supporting the
90 main shaft 23 in a rotatable manner by means of the air bearings 22; to 22;, is
used, but a spindle head supporting the main shaft in a rotatable manner by
means of an anti-friction bearing can be used.
Further in the above described embodiment, a vertical machining
center is used to explain the present invention, a horizontal machining center
25 can be used to the same advantage.
According to a machine tool according to the present invention, a high
finish surface accuracy can be ensured without an increase in size and weight.



then after futher extension in a slanting downward direction, are fixed at
right 20 angles on the both front end portion of the bed. An
arm44 is nounted on a front perpendicular portion of the one side of

t he support nmenbers and a display board 45 as an indicator show ng the
positions of the table 2 in the X and Y djrections and the position of the
spindle head in the z direction is attached on the arm44 in such a manner
that 25 the display board can freely turn sgo that the orientation of the
surface of the di spl ay bod“ﬂﬁgéﬁlﬁéﬁéﬁﬁﬁﬂuﬂs‘§Upporting menbers 1A, 1A
to support | ower ends of the pair of the support nenbers 42, 43 are

formed on the both sides of the front-end portion of the bed 1
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expl ai neg. tool comprisingln processing, after the work is set on the table 2,
the work®is ) 7
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S novi ng to tthe X and Y dﬁé&gtion by_rrea{gs of tc{1e driving nmechanism 3
and t he CBEiRAIHEN APPOsHE tp & stRpd portien of §aiddedd.on by neans of the Z
shaf t driving nechanism 34. 5 At this tine, as an upper portion
of the columm 4 (the horizontal col um menber 32) is connected to both

sides of th@.fronThenthgohine toobfaddoeding to claim 1, wherein said support is
10  structured and includes a pair of support members to respectively connect both
sides of the upper portion of said column supporting said spindle head with

both sides of the second end portion of said bed.

3. The machine tool according to claim 2, wherein a space between said

15 pair of the support members is formed to become gradually wider along the
way from both sides of the upper portion of said column supporting said
spindle head toward both sides of the second end portion of said bed.

4. The machine tool according to claim 2, wherein said pair of the
20 support members are horizontally extended in a manner separating away from

each other from both sides of the upper portion of the column supporting said

spindle head toward the second end portion of said bed, further horizontally

extended in parallel with each other from each front-end toward the second

end portion of said bed, and are fixed at right angles on both sides of the
95  second end portion of said bed.

5. The machine tool according to claim 4, wherein said support members
are made of pipe.

30 6. A machine tool having a bed with a table, a column mounted on a first
end portion of the bed, a spindle head provided to the column with a main
shaft supported in a rotatable manner by an air bearing, said machine tool
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bed 1 through the support nenber 42, 43, vibration can be reduced even when
the spindle head 20 is noved to the Z direction by neans of the Z shaft
driving mechani smor the main shaft 23 is rotated at high rpm 10
According to the enbodi nrent above described, as the upper portion of

the colum 4 is connected to the front-eng portion of the bed 1 through the
support 41, even for the structure in which the spindle head 23 enbeds the
mai n shaft 23 rotating at high rpm vibration can be reduced. The colum 4
i S af f cEPBPIHP& force to fall down toward the direction of the force
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ey ndr | cal SIERAAE thenbBEk ROMIGH gEoad Gl semtngoraidaapingle ficad i o
25 THet gﬁ%@&%@@@&ﬁ&en&%ieﬁ ofigigpegort nmenbers 42 and 43 is

formed to gradu y becone w der m t he upper portion of the support
menbers toward the | ower portion thereof to ensure a working space so that

wor kers cangeasi | y, handl.e his r k en bringing it to the tahle 2 or .
carrying 8- out ;fbﬁénﬂﬂ?lgeftpeng?w DS ite Gialﬂ@g , wherein ﬁépécaﬁlegwgﬁnb%‘édd
45 is attac ' et d
Co prepar o Do R SuBpAtE st 14 FPAheA T8 BRiome  erddually'ofifet 2l EE
board is ar mayydérbmnbetht sideabbdf therupperaportiah tofesaid! eolwinn rsupporing sai

spindle head toward both sides of the second end portion of said bed.

15 9. The machine tool according to claim 7, wherein said pair of the
support members are horizontally extended in a manner separating away from
each other from both sides of the upper portion of the column supporting said
spindle head toward the second end portion of said bed, further horizontally
extended in parallel with each other from each front-end toward the second

o0 end portion of said bed and are fixed at right angles on both sides of the
second end portion of said bed.

10.  The machine tool according to claim 9, wherein said support members
are made of pipe.
25
11.  The machine tool according to claim 7, wherein said spindle head is
provided with a housing supported by said column, a main shaft embedded
and supported by the housing through an air bearing in a rotatable manner and
having a flange at some midpoint thereof, and a motor to rotate the main shaft,
30 and the air bearing being provided with a radial bearing having air outlets
jetting out air toward an outer peripheral surface of said main shaft and a
thrust bearing having air outlets jetting out air toward the flange of said main

UL



44 so that by turning the display board, bringing in and taking out of

wor ks can be easily carried out wthout any obstacl es. The
bed 1 has support portions 1A, 1A to support the | ower portion of t he
pai r of support nenbers 42, 43 on the front-end of the bed 1 and a 5
trapezoi dal notched portion 1B is provi degy between the support portions 1A
and 1A so that a operator can enter into the notched concavity portion to

come neag@éhe front of the table 2. Hence the operator can easily carry
out the fation even when the above described tasks of bringing in
and taking out to or fromthe table 2. 10 As the spindle 20 is
provided with the main shaft 23 enbedded and supported by the air

bearing in d2r ot affdiel machineetool eceordihgrtot dlaimdl, whérin said tatds is anangedat
hi gh rpm vibration and noi se ciue to th rotatlor\}1 ﬁn be. reducF
the above ddBc?i/Beyakier mannes alapgotwe. directions which, gre JIFSaCipE aty Q%

The. suppbrt assor Ay gacl; othel ot BCHbHZGiaY Syrkdce BRid 381 Bpidig RLAFES ©

t han one su;apmrtgedmmnnbsalﬂethneﬂatbngﬂa werpical thmtlbnrmtersemtmgnat right
limted to

|1 ow cylindrical. pi pe, but..an angular cylindrical pipe or a
solid pipe |a§1g stl%t%llﬁlmow ‘bE%ﬁgmo@P??Hé Bp&sent i nvention. .
In the above descri bed enbodi nent, the spindle head 20 supporting the 20
mai n shaft 23 in a rotatable manner by means of the air bearings 22[err] to
22[err], isl3. lﬂmdmavhﬁna topl radberdingdtos ehminy tli2pgwhereimeome sidef tof said
r ot at abI e manner neans of a friction beari.ng can be us
di

Furt her 10n tSHEPQHOJEeIHngr‘iSbPHO\Q#S tanan\ﬁjé?% PESIO rBI¥Ri POSILONS m the
movement of said table in two directions and positions of movement of said

spindle head in vertical directions.

14.  The machine tool according to claim 13, wherein said indicator is
15 arranged in such a manner that orientation of a display surface can be changed.

15.  The machine tool according to claim 7, wherein said bed has support

portions to support lower end of said pair of the support members on both

sides of the second end portion on said bed and provided with a notched
20 concave portion on a space between the supports.
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center is used to explain the present invention, a horizontal machining

center 25 can be used to the sane advant age. According to a
machi ne tool according to the present invention, a high finish surface
accuracy can be ensured without an increase in size and weight.

9 WHAT 1S CLN MED | S 1. A machi ne
tool having a bed with a table, a columm nounted on a first end portion
of the bed, a spindle head provided to t he éﬁt said nachine 5 tool
conpri si ng: a support corfh EQ} upper portion of said
colum with a second end portion opp05|te to the first end portion of
sai d bed. 2. The machi ne tool according to claim 1, wherein said

TUTIOL\5  cnyid adineoonhoitadayiha cslinpb e s b nd
supgortl ng zmr&oypoﬁ@ Hebcham& a tabl§0 h a@ﬁgassmndf%geggoﬁ@%eéom i2on

of said Red.yertically movable manner to the column 4, both sides of an upper portion of

the column 4 is connected with both sides of a front-end portion of the bed 1

through support members 42, 43. Even the machine has a structure that the

spindle head 20 embeds a main shaft rotating at high rpm, vibration can be

reduced. The column is affected by a force to fall down in the direction due to

10 the weight of the spindle head 20, but the tilt caused by the force can be

avoided. Accordingly, a high finish surface accuracy can be ensured without
an increase in size and weight.
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3. The machine tool according to claim2, wherein a space between said
15 pair of the support nenbers is fornmed to becone gradually w der al ong

t he way from both sides of the upper portion of said columm supporting
sai d spi ndl e head toward both sides of the second end portion of said
bed. 4. The machine tool according to claim2, wherein said pair
of the 20 support menbers are horizontally extended in a manner separating
away from each other from both sides of the upper portion of the colum
supporting said spi ndl e head toward 1Dgssecond end portion of said bed,
further horizontally extended in par wi th each other from each
front-end toward the second end portion of said bed, and are fixed at

ri ght angles onh both sides of the 25 second end portion of said bed.

5. The machi ne tool according to clain14 mherein sai d support nenbers
are made of pipe. 30 6. A nacgtn ing a bed with a table, a
col umm nounted on a first end pdr Ln th bed, a spindle head
provided to the colum with a main shaft supported in a rotatable
manner by an air bearing, said machine tool
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conpri si ng: a support connecting an upper portion of said colum
with a second end portion opposite to the first end portion of said
bed. - 5 7. The machi ne tool according to claim®6, wherein said support
IS structured and includes a pair of support menbers to respectively
connect both sides of the upper portion of said columm supporting said
spindle head with " both sides of the second end portion of said bed.

10 8. The machi ne tool according to claim?7, wherein a space between
sai d pair of the support nenbers is 337 d to become gradually w der

al ong the way from both sides of the gir portion of said columm
supporting said spi ndl e head toward both sides of the second end
portion of said bed. 15 9. The machi ne tool according to claim?7,
wherein said pair of the support nenbers are horizontally extended in a
manner separating away from eacq:b re(g%:o both sides of the upper
portion of the columm supporting sai‘d e head toward the second
end portion of said bed, further horizontally extended in parallel with
each other fromeach front-end toward the second 20 end portion of said
bed and are fixed at right angles on both sides of the second end
portion of said bed. 10. The machi ne tool according to claim?9,
wherein said support nenbers are made of pipe.
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25 (11, The machine tool according to claim?7, wherein said spindle
head is provided with a housing supported by said columm, a nain shaft
enbedded and supported by the housing through an air bearing in a
rot at abl e manner and having a flange at sonme m dpoint thereof, and a
nmotor to rotate the main shaft, 30 and the air bearing being provided with
a radial bearing having air outlets jetting out air toward an outer

peri pheral surface of said main shaft and a t hrust bearing having air
outlets jetting out air toward the flang§f3 said main shaft.
12. The machi ne tool according to claim‘7;” wherein said table is arranged
in a novabl e manner along two directions which are intersecting at right 5
angles with each other on a horizontal surface and said spindle head is
arranged in a novabl e manner al ong q:ye tKSg} ggrection i ntersecting at
right angles with the noving dirtectto id table. 13. The
machi ne tool according to claim 12, wherein one side of said 10 support
menber is provided with an indicator to give positions in the
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movenent of said table in two directions and positions of novenent of said
spi ndle head in vertical directions. 14. The machi ne tool according_. .
to claim 13, wherein said indicator is 15 arran ' r that '

orientation of a display surface can be changed.

tool according to claim7, wherein said IQEd has |sypport pojtions to
support |lower end of said pair of the support mﬁn‘ﬂergsqoz Poﬁ? si des of
t he second RBRTRAETi on on said bed and provi ded |wijt h” & g’c ?0]jconcave
portion on.‘ﬂi@ﬁw&een t he supports.

In a machine tool provided with a column 4 mounted on a back end
portion of a bed 1 having a table 2, and a spindle head 20 arranged in a
vertically movable manner to the column 4, both sides of an upper portion of
the column 4 is connected with both sides of a front-end portion of the bed 1
through support members 42, 43. Even the machine has a structure that the
spindle head 20 embeds a main shaft rotating at high rpm, vibration can be
reduced. The column is affected by a force to fall down in the direction due to
 the weight of the spindle head 20, but the tilt caused by the force can be
avoided. Accordingly, a high finish surface accuracy can be ensured without
an increase in size and weight. | |

Fig. 1



