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Please read and understand
DANGER / WARNING items in this
manual before operating your NC
Rotary Table.
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Please keep this manual by your
side for answers to any
questions you may have and to
check.
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As the owner of KITAGAWA’ s NC rotary table you have a
product supreme in its class which will maintain its high
standard of performance throughout many years of use,
with the minimum of attention. All specialized features and
operations for the tilting rotary table are described in this
manual. Please make sure that you are completely familiar
with all features of table.

Preface

Please be sure to read WARNING items in this manual for
safety operation. An alert A is shown for especially
important precautions. Also, read IMPORTANT messages
carefully and follow their instructions.

WARNING NOTICES

ADANGER

Indicates an imminent hazardous situation which will result
in death or serious injury if proper safety procedures and
instructions and not adhered to.

AWARNING

Indicates a potentially hazardous situation which could
result in death or serious injury if proper safety
procedures and instructions are not adhered to.

ACAUTION

Indicates a potentially hazardous situation which may
result in minor or moderate injury if proper safety
procedures and instructions are not adhered to.

IMPORTANT NOTICE

IMPORTANT

Instructions for table performance and avoiding the
equipment from errors or mistakes.
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1. Operation for Safety

Please read this manual carefully and follow their
instructions.

Warranty does not cover damage or accident caused
without following the warning items in this manual.

DY NCHIZ— TN OBRIY . RFAR, BERCELTRIMROBAENSC £,

Be sure to turn OFF power source before mounting, maintaining, inspecting

and repairing NC rotary table.
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may be caught in the table.

BO—EPRRSFBALTNAEGET SRR H 5.

There is a danger causing any accident because your fingers or clothes

A% &  WARNIN

G

B % Y 0k omtEEICT B,
Securely tighten bolts.

NCAF—7IWHEEL. TEDFIRET 21\ H S,

There is a danger of workpiece scattering because

the table overturns.
HEMIITRFITS L,
Tighten bolts at specified torque.
RARIVIAZ IV (N-m)
Hexagon bolt size Tightening torque (N-m)
M10 33.8
M12 58.9
M16 146.3
M20 294.3




A E E WARNING
B EHEOT S £ CFEANTRED B,
’// Do not insert your hand into gap during operation.

FHRIrEAZThIERIE® S,
Fingers or hand may be caught into gap.

BERICEBYICFEMhTEIES KU,

Do not touch rotating object during operation.

il

FHRIBAZThIERI® 5,
Fingers or hand may be caught into the chuck.

(P.133 )
. (See page 13.)

KRE7Oy VORI FMEERL BV &,
Do not change the mounting direction of the piping block

NCHAF—7 IV OMBEDERICEYET,
The NC rotary table may malfunction.




A%‘ & WARNING

B S Y BAGGEDEMATIZE S &,
Do not apply an excessive cutting force to NC rotary table.

NCHF— 7 I DB L .
THEMFPRET 2RI H S,

There is a danger in which NC rotary table
damages and workpiece scatters.

TR AHEEL B L,
Do not modify the table.

NCHF—JILHEEEL .
TR RET SRR H 5.

There is a danger in which NC rotary table
damages and workpiece scatters.

NCAF—TJIVEEWRTIEZRITAIRIVMNRY I Y—O—-T%2EHTE L.

u (P102H8)
When transferring NC rotary table, use wire ropes and eye bolts. (See page 10.)
FA Kb

ETT3RRS 55, wAr—n-7 o
Take care of table fall. ire rope - ye bolt




A% & WARNING

> NCAF— T EBABREDTHE ST B L,
Avoid NC rotary table from interference with mounting equipment.

=TI K= IWHEHK ED

TEEFHIBL. MBI S5ERI H S,
Tool may be broken or scattered. FHERUZELWVEMIIETS &,
Avoid cable/hose from interference

with mounting equipment and from
remarkably bending.

T—TIWEBOI B LBEBEDRNN S5,
There is a possibility that any electric
shock occurs if the cable is damaged.

x E7CAUTION

J‘ I7IFI7ACER—3> (ZFP74058, SAMENSL—%, LXa2lL—4%)
;’b-+Pb>#vv?%ﬁbt7u—>17€ﬁﬁT6:&°(Pﬁ?ﬁ)

Supply clean air passing through the air combination (Air filter, mist separator
and regulator) + drain catcher. (See page 13.)

HFREL. NCHT— T IV OHEDFERIC
BYETY,

There is a danger of workpiece scattering
because not only rust occurs but also the
clamp force of NC rotary table is reduced.

FLo%vvF (AMGH%SMC)
Drain catcher ISMC equivalent to AWG)

IFT404

Air filter L¥aLr—4

Regulator

IXAPENSL—4
Mist separator

TEHWICIT7 74 V20K EHEHEEDZE, (F—PFFLHREHEE)
Periodically drain the water in air filter. (It is recommended to use the auto drain type.)




Asi & CAUTION

B X Y BT, BOIANCEEREAPELOEMATEC L, (PSSE)
For long or heavy workpiece, use the tailstock and steady rest. (See page 8.)

RHLFRTERY,
BE9&¥2E. TEDPH

RET 2RI DS,

There is a danger of workpiece
scattering if workpiece is too
long or heavy.

T8
Workpiece

R
Tailstock

Steady rest
B S Y mImomt. BALEF-TLITSTELTRI L,
Clamp the table before mounting or removing the workpiece.
BEETEH»ITEL,
TE THEVHPREAS BRI H S,

%’}%“maﬁc pressure In addition to accuracy lowering,

NC rotary table may be damaged

Hydraulic pressyre y
or workpiece may scatter.

> NCHF— T D& HBEE LBV &,
Do not apply any shock to each component of NC rotary table.

NCHF—7IVHEEL .

TRV REBT 2RI H 5,

NC rotary table may be damaged
or workpiece may scatter.




Asi & CAUTION

BN Y £ 45— 2EHA-BAECEES/ N ¥ ERHOE,
Coat each cover mounting face for motor case with liquid packing.

ﬂlﬁlliﬁ%@{%)\t: E4)N

NCHT—7 IV D ED
ERICEYET,

Because coolant is entered,

NC rotary table may be damaged.

OV T7%HEGE LV L)
Attach each O-ring to motor case mounting face, etc. as shown in the
following figure.

}? E—4—Z2BEEICO) > JEERAL T3 &,

PHIBREDRAICEKY .

NCHF — F IV DD
FEICEYET,

Because coolant is entered,

NC rotary table may be damaged.

O-ring

67 ABICHEBMERZMTS_ L, (P10BR)
Replace lubrication oil every 6-month. (See page 10.)

b piifoc |
Lubrication oil supply port
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FLNF—I(XV—FKvy 7 X)
Oil gauge (gear box)

I 71 FOR/EEhhitE
Hyd. oil supply port for air hyd. unit

I7NA FORFINVTF—2
Qil gauge for air hyd.

RGO
Lub. oil supply port for tilting axis

EEA Ay —Y (X—2X)
Oil gauge for tilting axis (base)

B EE R RAEH O
Lub. oil drain port for tilting axis

a4 vy —o
Qil gauge for rotating axis

(B R im0
Lub. oil drain port for rotating axis

[ElSREE R s e O

Lub. oil supply port for rotating axis

aAxy747L—+
Connector plate

4 — J)V/Cable

M5 X UR IF7/8—JHEHO
MS5 tap for exhaust port for
air purge

M5 % R IT7/5—JHHO
M5 tap for exhaust port for air purge

HIxN—/Cover

2 Outside view

The following figure is the standard outline drawing of
model TT182. Since the table clamp device is displayed
without classifying the oil hydraulic pressure specification
and the pneumatic specification in the following figure, the
oil hydraulic pressure supply port becomes valid only when
the oil hydraulic pressure system is used.

Thus, the air hydraulic booster is built—in only when the
air hydraulic pressure system is used. For detailed models,
refer to attached outside view.

ZEHHAC ) .
(AR £ 7= AR REEDO T 7/5— U /)

Pneumatic port

(for air purge used by air hyd., or oil hyd. spec.)

YA LY (ZHMELHKE)
Silencer (Air Hyd. pressure unit)

4 — 7 JV/Cable
3% 7 27 L — b/Connector plate

H/5—/Cover

E&EME—445—X
Motor case for rotating axis

#/¥—/Cover

74XV (BYWR) AxY
Screws for eye bolts (hoist)

HIN—/Cover

F— 7 )/Table

B8 5 > TRAESHEO ChEL#RE)
Hydraulic port for tilting axis clamp (in hyd. spec.)

T7A4RVE (RYEB) AxY
Screw for eye bolt (hoist)

BgE@ o 7 - FRaERRO
GRELARRS)

Hydraulic port for rotating axis clamp

(in hyd. spec.)

BERBEEHEOFY —Ky 7 X)
Lub. oil supply port (gear box)

EREmEEmO(F v —Ky 7 X)
Lub. oil drain port (gear box)

ENEME—425—X

Motor case for tilting axis




3

3 Specifications

= /Type

HE /Item 17182
1 |F—7IERE/Table diameter mm ¢ 180
2 |KEBET—TILEE/Table height in horizontal mm 250
3 [EEBtE>H/ A ~/Center height in vertical mm 180
4 | EERHLS S /Total height in vertical mm 304
5 | F—JIE@EJE/Table reference hole diameter mm @ 65
6 | T—JILE#EIREE/Table through hole diameter mm ¢ 40

25T kL /Clamp torque (El#584/Rotating axis) N-m 450

[Z=[£ 0.5Mpa]l
; [Pneumatic 0.5Mpal (tEf4Eh/Tilting axis) N-m 800

252 kLG /Clamp torque (E%58h/Rotating axis) N-m 450

[;E 3. 5Mpa]

[Hydraulic 3.5MPa] (fE#4%h/Tilting axis) Nem 800
8 |HBAEH T —21%/Allowable workpiece diameter mm ¢ 180
9 HARBHES (7K FEBF/At Horizontal installation) kg 60

Allowable mass of workpiece (HE#4¥5 /At Vertical installation) ke 40
10 |FBT—424F—>+/Allowable workpiece innertia Kg - nf 0.25
19 | BRI L ' . (E1#584/Rotating axis) 1/90

Total reduction ratio (ESIEH/Tilting axis) 1/180
i ;_j‘)bﬁ—%—ﬁﬁﬁg ([E#5%h/Rotating axis) min™ 33.3

Max. table rotation speed (ESIEH/Tilting axis) min™ 16. 6
13 |B S B E/Mass of rotary table kg| #39/About 155

B E £ B

LFROERRITIEELR TOMEERL TRV ET,

HMIISMEREZ S RTEN,

B E &8 X

T — 7V f i B A FE 1T . B—4 3000min ! OFFOE T

D

FHEENFAMENTH- T, U THBEYV—I A —

¥ESFHOT RS,

UV—rDE & IR, TIHI SR EEFICLDT =V Ry 73

BRBAPHVET,

A =

G

TR OO, LROERM A CEREHRAZD

T &,

IMPORTANT

The above specification table shows the values at standard
specifications. For details, refer to the Outside View.

IMPORTANT

Max. table rotation speed is the value when the motor
rotates at 3000 min .

ACAUTION

Be sure to observe the allowance work inertia even if the

mass of workpiece is within the allowable value.

ACAUTION

There is any case that the tailstock is required by the

mass of workpiece, shape, cutting conditions, etc.

ACAUTION

For the conditions for using the table, refer to the above

specification columns and caution items. Set each cutting
condition so as not to exceed the allowance value.

AR BRI L&A EL TSV,



4 FEERE

4 Accuracy Standard

(Bfz/Unit : mm)

. HEIE
BREEH/Inspection Item Allowable Value
F—JILEZENROIERN/Run out of table center hole 0.010
T—JILAEEGZRIZE TS T—TIL LAEDEN 0.015
Run out of table top face during table rotation ’
T—JILLIEOEEE (FEMDCZ L) 2RICDWNT 0010
Straightness of table top face (to be concave side.) Total length ’
T—JLLEERMNEEREDOFTE (HEMNEAR) -
; ; 2RO T
Parallelism of table top face and mounting reference face 0.020
. . ) . Total length
(tilting axis direction)
T—IILEREAA FTAY I RLBREDFTE (HERMA 0 ) -
- X . 2RIZDOWT
Parallelism of table top face and guide block center line 0.020
L . o Total length
(Tilting angle: 90° )
EREPOREMTEEREDFETE £RICDWT 0020
Parallelism of table top face and mounting reference face Total length ’
_ . . 72 B
B [ #5%h/Rotating axis Cumulative 20sec
Indexing accuracy ] D , L
E&IE/Tilting axis Cumulat i ve 60sec
HBIR#EE /Repeatabil ity ® 4sec
A= Cumulative

78 BIHBEDRAIE I NFREICL > TITVET,

7.8 Indexing accuracy is measured by an optical instrument.

R AR R R 2 1E

Tilting axis coordination related value

m |m |O |>
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5-2 ¥l

WA R IZ1E NC [T — 7 VAR RN E A2 AR T
BOET, EIRICADRNCHEO SREE BTV, BoT
WEBLRAE LT RFEW,

T8 PESh R B IC ko ChTENIE R e E 5
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5 Operation Ready

After unpacking, the tilting rotary table is mounted to the
machine tool. Observe the following procedure before

performing the operation (trial run).

5-1 Table transfer and mounting to machine tool

1) Carefully transfer the table so as not to apply any shock
with the ropes of sufficient strength hooked to eye
bolts.

2) Clean the table face on the machine tool and the
mounting base surface of NC table after checking that
burr or flaw is not found. If the burr or flaw is found,
repair them with the oil grinding stone.

3) Mount the table on the most suitable place for working.
Fit the guide block on the mounting base surface in the
T-slot of table for the machine tool. When the clearance
between the T-slot and the guide block is large, fit the
guide block to the side in the T-slot before mounting
the table.

4) Securely fix the NC rotary table to the machine tool
with the attached clamper.

AWARNING

When mounting the NC rotary table to the machine tool,
check the mounting space carefully.

Especially, take care so that the NC rotary table, cables
and air/hydraulic hoses will not interfere with the splash
guard or ATC device and spindle head of machine tool
because the table or spindle head moves.

AWARNING

Do not damage the cables by placing a heavy thing or
pinching them.

If the cables are damaged, there is a danger of electric
shock.

AWARNING

Tighten the bolts of clamper at the specified torque by
using the mounting seat effectively. (See page 2.)

5-2 Oiling

10 —

Lubrication oil has been already filled in NC rotary table
before shipping.
Check that the
position of the oil gauge before operating the machine.

lubrication oil is filled to the center

ACAUTION

Replace lubrication oil every 6-month. At this time,
completely drain the oil.

When filling the oil tank with lubrication/hydraulic oil,
remove the chip and foreign matter on the oil filler neck. If
the chip and foreign matter are entered, the important
parts such as the worm gear, bearings, etc., are seized and
accuracy is reduced. In the air/hydraulic specification, a
clamp alarm occurs.



U d— DI AN =Y DR — (LB E TR ARG
HMLUTTFEW, ZTAARaEOR IO W TIIHERIZL -
THAANST =DM EDENET O TH-4THEZR TS
W,

MENDIRNERRORE PR ET,

TEENE 5-5 HORIRTHREOLOEZTHEH T,
YEENIMIX 5-6 THORIRTHEROLOEZZHH T,

5-3 MRAHMDEBE

ACAUTION

In the worm part, fill the tank with lubricating oil to center

position of oil gauge.

Fill the tank of air hydraulic part with the lubrication oil to
the highest level of oil gauge.

The shortage of oil leads to the insufficient performance of
table.

Use the lubricating oil recommended in the table on the
item 5-5.

Use the hydraulic oil recommended in the table on the
item 5-6.

5-3 Required lubrication oil volume

(BAL/Unit: Uw kJL/liter)

2K /Type

TT182

fERlEAER > /Tilting axis

0.45

¥Ry o XE S5 /Gear box

0.2

Bl &z #hER 4> /Rotating axis

0.6

A RRIZIE Y 7 =—< L TF T oA 32MT (HJEHLE) 2 A
nNTHLEJ,

5-4 FEBHLEME

(EHEEHE, T7NAFOT—R8B, I7HKESD)
BRI Lo THANS — D MEAL BB ET,

Filled with Daphne Multiway 32MT (IDEMITSU) before
shipping.

5—-4 Required operation oil volume

(For air hydro booster at pneumatic/hydraulic spec.)
An oil gauge level position varies depending on a serial
No.

(Bfz/Unit: ) RJL/liter)

#% /Serial No. ~070167 070167~120760 120761~
BN EmE /Operation oil 0.3 0.3 0.4
AANTF—mERE/The level of oil gauge EE/Top TER®/Mark. @ TR®/Mark. @

KRR IZIZE 7 =— R AT AAR 32 (HSEHEE) 2 A
THVET,

YT T AR R R — AT L — N RER T &,

KEBN &L, 7o 7T FREIAE R S — 2 A A
V=R IS F AN — Y FUglC R N R TED
FLIAIZ/R DI TR,

YeFilled with Daphne Neo fluid 32 (IDEMITSU) before

shipping.

Y¢To check the serial No., see the nameplate on the

machine.

YeAmount of oil, please adjust so that the space can be

confirmed

to oil gauge top from oil gauge center side of

A the tilting axis base when unclamp.
—R2UBLCE Cover
Don't fill the tank {FEsH Hlt= 1EEm
fully with oil. [ Operation oil Cover \ /Operation oil
[ [
Top s e <I>
Oil range
A1LIVT %, A15v7 |
Qi1 tank Oil tank 2% 77
ANT-Y ANT-Y
Oil gauge Oil gauge

ACLT - HENUE

The level of o1l gauge
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| TT182% %% xx
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|*= BE

MANUFACTURED 1IN

MASS
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726-8610.JAPAN

KITAGAWA TRON WORKS CO.. LTD.
77-1.MOTOMACHI. FUCHU-SHI. HIRQSHIMA

R=LTL—hk
Name Plate

MADE IN JAPAN/

Serial No.
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5-5 Recommended lubrication oil
(Viscosity grade  ISO VG32)

A —Hh—/Maker

P & 44 /Name

Hi St B & /IDEMITSU

HIT=——TIFxA 32MT/Daphne Multiway 32MT

E—EJLHMA/MOBIL

N S5 A4 )L No.1/Vactra 0il No. 1

O X £/ ;H/COSMO

A4+ x4 32/Dynaway 32

JXBEARIRILE—/
JX NIPPON OIL & ENERGY

2=z 4 EV32/Uniway EV32

FRF0 > = JLAH/SHELL

Sz )L bFA 4L S32/Shell Tonna 0il S32

5-6 Recommended operation oil

5-6 HESEEBhH

(EMELHEE. T7/\(FOT—R42H)
CH: EE 7L —F ISOVG32)

(For air hydro booster at pneumatic/hydraulic spec.)
(Viscosity grade  ISO VG32)

A —H—/Maker

P & 44 /Name

BI=Z—RF T4 K 32/Daphne Neo Fluid 32

W e B /IDEMITSU

A I7=——RX—/8—/\n«4 KO 32A/Daphne Super Hydro 32A

E—E/LAH/MOBIL

E—EJLDTE XL32/Mobi| DTE XL 32

3 X EFH i/ /COSMO

JORER—/IN—IRwv% ES32/Cosmo Super Epoch ES32

JXBHBREIRILF—/
JX NIPPON OIL & ENERGY

R—/IN—/nA4 S5 K SE32/Super Hyrando SE32

BBF L =LA M /SHELL

)b TSR A4I)L 32/Shell Tellus 0il 32

5-7 95U TREE - MED S

NC HTF—T NI T =T N IT70 T 577 T HEEN
NS TR EE UKV ME T 7L
JE7Z TR D 2 @0 RSN O E, B LZEES
TR DL A IR ERNICZ T AR T —RZ RN
SNTEVET, BIEBOERSLMIICE b5 E
TNCHT =7 A ASNET O THR IS Uz E TR
G T EW,

5-7-1 ZBHMEIF FHEDES

D7 7art x—yar (7 740 %  SARE L —
H LXal—F)+ R Xy TFEBELEI)—r T
K5y 5y B BAREZ)EHBLTTEN,

2) BEfgE =T iR — A% L C R &,

(Bt 01X RC1,74)

3) 22 £ 771% 0.45~0.6MPa

NTHEBRO FEFEICZTHREET>TFEN,

I TV RNICET BFESTNDE, BROBRIT70T
MY RFLRERA,

ITIRET T RO COT T T 7T TEEERY
WY e T 2P T AZENTELY, =T HREDOME
AR E B B TS0,

) T HREM T 77 2T EEHTEDLL, =T HEM
TITRME L, FEBRAE ETRARHVET,
TTHRE TSI AN REA NS T TIPS 2 | 7o Rk
TEBSTZRIETTZ7 ORI L K OAEEY I Omg H LA
RNIHERE FEW,

5—7 Supply of pneumatic and hydraulic pressure for clamp

The clamper to clamp the table is incorporated in the NC
rotary table and two air and hydraulic clamp specifications
are provided for operation. However, in the air pressure
clamp specifications, the air hydraulic booster is
incorporated in the table. Since the NC rotary table is
delivered in  accordance with the customer’s
specifications, supply a pressure source according the
specifications.

5-7-1 Pneumatic clamp specifications

1) Supply clean air (moisture, oil content, dust removed)
passing through the air combination (Air filter, mist
separator and regulator) + drain catcher.

2) Connect an air hose to the connection port. (The
connection port is Rel/4.)

3) Use air at range of supply pressure 0.45 — 0.6MPa.

4) Be sure to bleed the air referring to item 7. If the air
remains in clamp cylinder, proper clamp torque can not
be obtained. Loosen the air relief plug and repeat the
clamp/unclamp movement to bleed the residual air.
Refer to outside view as for air bleeding point.

5)When the air relief plug is too loosened, there is a
possibility that the air relief plug flies out and hydraulic
oil spills out. Slightly push the air relief plug with the
hexagon bar spanner and cover it with rags so as not to
fly out the plug and spill out the hydraulic oil.
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Hydraulic port (hydraulic clamp spec.)

5-7-2 WEIF FHEDEE

1) Bt MM EAR— 2Bk LT F &V,
(Bt 11X RC1,74)

2) M E SJ1% 3.5MPa 3 E LI FEW,

3) ZEMIET T AR LRI E I = T Hh&&21T>CTF
VAN

A = =

B4 01X RC1,74 3HWTWET,

WMEZ T T HRT R Y 7o N CHEfE N % RC3,/8 1L T
ZEA I,

MEAR—AIL 3/ 8BS METH A FEW,

5-7-3 u—ZYaf v MEEDRE

BE 7 ay 7 OBAHT HMEZE B LRWT FED,

a7 ay e W4T 82X, EEmEEEMARSY
ES N

T BB IV T L — X BB OT T — AN
THREICRDET,

Piping block

TEMRO (THhET T > T1H#R)
Pneumatic port (pneumatic clamp spec.)

5-7-2 Hydraulic clamp specifications

1) Connect the hydraulic hose to the port.

2) Set hydraulic pressure to 3.5 MPa.

3) Be sure to bleed the air as well as the type of pneumatic
clamp spec.

ACAUTION

Port Rc 1/4 is provided.

In the hydraulic clamp spec., use connection port of Rc3/8
for different diameter.

Using the hose equivalent to 3/8 is recommended.

5-7-3 Rotary joint specifications

Do not change the mounting direction of the piping block.
When the piping block is removed, hydraulic oil mixes with
lubrication oil.

Moreover, when the hydraulic oil is reduced, a brake alarm
occurs.
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5-8 Air purge

AWARNING

Dew drops may occur in the motor case by ambient
environment. In this case, each component in addition to
electric apparatus will fail or rust will occur. Therefore,
the air is purged and exhausted from the air purge exhaust
port.

(Air Hydraulic pressure system)

The air purge is performed by air branched in the NC
rotary table from air used for clamp. Thus, air is used in
the motor case from joint with hole of 0.4mm.

Be sure to supply clean air passing through the filter (air
filter, mist separator, regulator and drain catcher).

If moisture, oil content, etc., are mixed in the air, its air is
entered in the motor case, thus damaging the equipment.
The air in the motor case is exhausted from the air purge
exhaust port.

If the air purge exhaust port is closed, condensed drops
are not exhausted and pressure is kept in the motor cover
as is, thus causing in motor case damaging and motor
malfunction. Therefore, never close the air purge exhaust
port. When exhausting air, although any exhaust sound
occurs, there is no problem.

(Hydraulic pressure system)

Since an exclusive supply port for air purge is provided, be
sure to supply clean air as well as the type of air pressure
specifications (Pneumatic: 0.5MPa).

When performing the air purge, block M5 screw hole of air
purge exhaust port as shown in the outside view with the
cross recessed round head screw M5 and the seal washer
5. (If not blocked, coolant may enter in the motor case.)

6 Table CLAMP

6—1 Precautions for table clamp

14 —

ACAUTION

Be sure to rotate the table with the table unclamped and
use the table with it clamped after positioning. If the table
is operated in mistake, take care since the worm wheel
may be damaged. Check the signals of pressure switch to
check CLAMP/UNCLAMP operations.

ACAUTION

Never operate the table at clamping torque or more in
specification column because the clamping part will be
worn and the worm wheel also will be damaged.

ACAUTION

Clamped status is not canceled completely when residual
Thus, the table
operation may continue under half clamped condition.

pressure remains while unclamping.

Since the above mentioned case leads to the seizing of
worm gear and clamped part, take extreme care of back
pressure. In case of especially hydraulic clamp, design the
circuit so that back pressure is less than 0.2 MPa while
unclamping.
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ACAUTION

If a silencer is clogged with cutting fluid etc., there are
possibilities that compressed air may not be exhaust and it
leads unclamp failure alarms. To avoid clogging, maintain

silencer periodically.

6-2 Checking device for CLAMP/UNCLAMP

W RBIMEEMEITOEIL, BT IT T T T THERE To proceed a secure work, be sure to use
FERIFA TSIV, CLAMP/UNCLAMP confirmation signals.
(Fig.1 2T &) (See Fig.1.)
EéEs#AY —RE—4% PS3 75 > THERR
Servo motor for rotating axis Clamp CHECK
— /
PS145 > 7HA \ |
Clamp CHECK = i
PS2 P19 5L TR ] ]
Unclamp CHECK _]
t T
. . PS4 7975 THER
ENEAEY —RE—% Unclamp CHECK
Servo motor for tilting axis
. ENEE-2—-2XR  ORE T — JVEREN— A
Inside view of tilting axis motor case Inside view of rotating axis table rear base
Fig. 1
TEME T T TR/ IME S TR DIE AL T DRk The set pressure values of pressure switches for

EEE, FRFIRLET,

air/hydraulic pressure clamp specifications are as follows:

9 5 v JHER/Clamp CHECK (SP1, SP3)

T35

> JHERR Unclamp CHECK (SP2, SP4)

2.16 MPa
(176 112 200)

0.4 MPa
(176 120 400)

6-3 V5T -FUOSVTHYLI/AR LT

ZEME T THAED NC HTF—7 VD4 YL AR
NTHNEL TWET D, OB E TR RELL TR O
I TNET O T, BRELKRFFIIZTEER TV,

19-2 ., AP (ff 8k 1) 2

(BT 75 7 HAE)
IV AR ONe e e T —=TNT L I50F
IV AR OFF 7 —TNI5
[R5 7 48]

T—=TNIFT

TFT—=TNT v ITT

YL /AR ON--
YV /AR OFF---

G

A =

WEZZTHAFEOBEES VLV ARSIV T HNEBE L TWE
Ao

NC M =7 IV DAER~I L ) ARV T Z BT D31
b R TR L T &,

6-3 Solenoid valve for CLAMP/UNCLAMP
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In case of NC rotary table made by air hydraulic clamp
specifications, the solenoid valve is incorporated. Since
the following piping is used as standard, take care when
electric cables are connected.

Refer to outside view and item 19-2.

(Excitation Unclamp Spec.)
Solenoid: ON + Table UNCLAMP

Solenoid: OFF -+- Table CLAMP
(Excitation Clamp Spec.)
Solenoid: ON + Table CLAMP

Solenoid: OFF -+ Table UNCLAMP

ACAUTION

In hydraulic clamp specifications, the solenoid valve is not
incorporated.

When the solenoid valve is mounted outside of NC rotary
table, route cable at the above specification.
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7 Air relief

Be sure to perform air relief when lubrication oil is
supplied after disassembling the table or the brake alarm
occurs. If air is not sufficiently exhausted, the alarm
occurs because of clamp failure.

7-1 Pneumatic clamp system (See Fig.2.)
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1) Tilt the rotating axis 90° from the horizontal state of
table (0° ) to make the table vertically.

2)Move the piston of the cylinder for the tilting axis or
rotating axis (hereinafter referred to as piston) to the
returned edge. When the air is supplied with the
solenoid valve ON at excitation unclamp specification
and with the solenoid valve OFF at excitation clamp
specification, the piston moves the returned edge

3) Remove the hexagon socket head taper screw plug @
and the tank cover on air hydraulic part (hereinafter
referred to as cover) (O and fill the oil tank fully with
the specified hydraulic oil.

4) Check that the hole of hexagon socket head taper screw
plug @ is full with the lubrication oil and tighten the
hexagon socket head taper screw plug @. When tightening
a plug, in order to prevent air suction from thread part of a
plug, wrap the seal tape around a thread part.

Air relief on tilting axis side

1) Repeat the clamp—unclamp operation, and in the clamp
mode, use a hexagon bar spanner to loosen the air
relief plug @ a little bit to remove the air while
lightly pushing the plug, and then retighten it while
still clamped.

2) Repeat the above operation until there are no bubbles (air)
in the hydraulic oil leaking from the air relief plug ®.

Air relief on rotating axis side

1) Perform the air relief with the air relief plug @ by the
above steps 1) and 2).

2) After that, perform the air relief with the air relief plug
® by the same steps.

3) When the air relief is finished, fill the hydraulic oil into
the air hydraulic oil tank to maximum oil level in the oil
gauge on the tilting axis base side face.

4) When the work is finished completely, check the O-ring
on cover (D mounting part is not run off from the
groove before mounting the cover @.

5) Start the NC rotary table, and confirm that the table
clamp alarm does not light up on either the tilting axis
side or the rotating axis side. If the alarm lights up, it
means the air has not been completely removed, and
therefore the required pressure has not been reached.
Accordingly, you need to repeat the procedures to
remove the air from the side that triggered the alarm.

ACAUTION

1) When the air relief plug is too loosened, there is a
possibility that the air relief plug flies out and hydraulic
oil spills out. Slightly push the air relief plug with the
hexagon bar spanner and cover it with rags so as not to
fly out the plug and spill out the hydraulic oil.

2) Once
clamp/unclamp for five seconds or longer and then

some air has been removed, leave it in
remove the air again until there is none left.

3) When you loosen the air relief plug, leave it in clamp
mode until the plug is tightened again. If you switch it to
unclamp mode while the plug is still loose, there is

danger of air being sucked in.
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4) During air relief, since oil becomes short, bleed the air,
filling the oil tank with oil.

5) After finishing the air relief, cleanly wipe oil spilled
around the unit with a waste cloth.

6) Fill the oil tank with the hydraulic oil to a high level
of oil gauge.

F—JIEEEREIERER
Front View of Vertical Table Face

I7HE 755 (EEH)
Air relief plug
(rotating axis)

REARRETF—IXB LSS5 T
Hex.socket head
taper screw plug

2

I7HRETST (EEH)

Air relief plug 4
(rotating axis)
ITiRE 75T (1SN

Air relief plug
(tilting axis)

HN—= (FANELY)
Cover(oil tank)
BEgAS ) o

Cylinder for rotating axis

™

ENEAE ) > &

Cylinder for tilting axis

Fig. 2

7-2 Hydraulic clamp system (See Fig.3.)

7-2 MEHSVTH B (Fig3 B 1R)
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Tilt the rotating axis 90° from the horizontal state of

table (0° ) to make the table vertically.

Air relief on tilting axis side

1) Clamp the NC rotary table (apply hydraulic pressure).

2)Push the air relief plug O with the hexagon bar
spanner slightly and cover it with a waste cloth before
bleeding air by loosening the plug slightly.

3) When bubbles (air) mixed with oil does not run over the
air relief plug (D, tighten the air relief plug @ under a
clamp state.

Air relief on rotating axis side

1) Perform the air relief with the air relief plug @ by the
above steps 1) and 2).

2) After that, perform the air relief with the air relief plug
® by the same steps.

ACAUTION

1) When the air relief plug is too loosened, there is a
possibility that the air relief plug flies out and hydraulic
oil spills out. Slightly push the air relief plug with the
hexagon bar spanner and cover it with rags so as not to
fly out the plug and spill out the hydraulic oil.
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I7kE 775 (D)
@ Air relief plug (rotating axis)

1B hESHED
Hydraulic port for tilting axis

2) When you loosen the air relief plug, leave it in clamp
mode until the plug is tightened again. If you switch it to
unclamp mode while the plug is still loose, there is
danger of air being sucked in.

3) During air bleeding, since oil for the pump unit becomes
short, it is necessary to fill the oil tank with the
hydraulic oil.

4) After finishing the air relief, cleanly wipe oil spilled
around the unit with a waste cloth.

5) Take care so as not reduce pressure during clamp.

I7HRETSY (EEH)
Air relief plug (rotating axis) 5

I7{RETS T ({agE)
Air relief plug (tilting axis)

®

ElExs HmESHE O
Hydraulic port for rotating axis

Hydraulic Pressure Spec.

Fig. 3
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7-3 Maintenance inspection
1) Air may mix in oil during operation because the piping
joint, each plug, etc., are loosened. At this time, bleed
the air according to the procedures of the above.
2) The hydraulic oil is deteriorated when it is used for a
long period of time. Replace the oil every year.
3)With the NC rotary table operated after ready for
start—up, if a brake alarm occurs, check the air bleeding
for confirmation.

8 Inspection

Daily inspection

1) Check the fixing condition of NC rotary table (including
jig if mounted).

2) Check the electric connection cables and the air hoses
are not damaged, and also, check the pneumatic and
hydraulic pressure.

3) Check the oil volume of air hydraulic system. (Check
that the oil level of hydraulic oil is in the upper part of
oil gauge.)

4) Check the zero return motion (machine), indexing
motion and position.

5) Check unusual vibration and noise do not occur. (Body,
motor)

6) Check unusual heating. (Body, gear box, motor)

Periodical inspection (Inspect the following items every

6-month.)

1) Check the dirt degree of lubrication oil.

2) Check the dirt degree of hydraulic oil.

3) Check connectors are well mounted and cables are not
damaged.

4) Check wiring cables in the motor case do not corrode or
are disconnected.
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9 Mounting of Workpiece

Mount the workpiece securely to increase accuracy.

AWARNING

If the workpiece is not mounted securely, accuracy
becomes not only worse but also the machine and tools are
damaged. Therefore, take extreme care because it also
causes an accident resulting in injury or death in the worst
case.

ACAUTION

When the workpiece that flatness and straightness are not
obtained is tightened as is, the workpiece or the rotary
table may be distorted, thus resulting in low accuracy or
unevenness rotation. In such case, insert the shim(s)
between the workpiece and the rotary table.

ACAUTION

When the workpiece is tightened, fix the workpiece equally
and securely on the rotary table as much as possible.

10 Backlash Adjustment of Worm Gears

The worm shaft and worm wheel are made of the special
materials and they are accurately machined.

The dual lead worm system is adopted for eliminating the
backlash of worm gear. It changes the lead of right and left
teeth of worm shaft a little and adjusts the backlash for the
worm wheels by shifting this worm shaft in the axis
direction.

This dual lead worm system can adjust the backlash finely
without changing an ideal engagement state and it is
theoretical and most secure backlash adjustment method.
Although the backlash of worm gear has already been
adjusted before shipping, it is necessary to adjust the
backlash when the machine is operated for a long period of
time. The proper values for backlash are shown in the
following list. These are values when the machine is
cooled. Thus, they are values after interrupting for a long
period of time. Consequently, when the machine is
operated for a long period of time, the backlash becomes
small in comparison with the following values.

IMPORTANT

If backlash is too small, the worm gear will cause seizing.

O Adequate Backlash

FT—JILARGMETCOANMES (um [ ] NEAEHRE ()
Arc length at peripheral table position (um) Converted angle (sec.) in [ ]

2 K /Type

TT182

Bl §58h/Rotating axis

13~38

[30~88]

{EflEh/Tilting axis

1~12  [156~29]

R lTZo VB ETHEAE. ETREO YTy &
IR RHFIETHIEL, EO%RFELTHFI,

When adjusting the backlash, measure the current
backlash by the following method.
After that, adjust it.
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T:MVvZ7 (N+m)

F:Mz2%77 (N)

L:7—7 VL5 FE2INZ58ETOREE (m)

10—-1 Backlash measuring method of worm gear of rotating axis

1) Set the dial gauge the periphery of T-slot on the table
top face.

2) Read the value of dial gauge at the position where the

table stops after rotating the table slowly in one way
with the flat steel or round bar inserted in T-slot on the
top face of table (with worm wheel gear tooth attached).
At this time, for the torque added to the table, refer to
the list created later. Next, rotate the table under the
same condition in the reverse direction to read the
value of dial gauge. This difference of measured values
is the backlash.

3) Perform the above measurement at 8 positions by
rotating the table and compare them with the above
adequate values. (See Fig.4.)

T=FxL

T: Torque (N+m)

F: Effort force (N)

L: Distance from table center to point to add force F (m)

10-2 RO Ar—LXNYDN\VISYVBDAITES &

D7 =7 Ll ORI A YN =Ty L E
7

2) T —T NV DX T RIZT ARV BT, £
FEE I EANT, BERTHRT —%—Jm~
WDoDEMES | L FSTANLE (T4 — LBRA— L OH
WY T dRBE) THAY N =P Ol EFHRVET, =
DEEMWERTERT =Mz BV 73R 0EE B %
ELTREW, Kt A~bEBRICL T AT VT —Y
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4, (Fig.5h &)

T=FXL

T: k2 (N-m)

F:nz%71(N)

LA A o257 F 202 58 £ o B (m)

10-2 Backlash measuring method of worm gear of tilting axis

1) Set the dial gauge the periphery of the table top face.

2) Read the value of dial gauge at the position where the
table stops after rotating the tilting body slowly in one
way with the flat steel or round bar inserted in eye bolts
screwed in tap holes on the table back face (with worm
wheel gear tooth attached). At this time, for the torque
added to the tilting body, refer to the list created later.
Next, rotate the tilting body under the same condition
in the reverse direction to read the value of dial gauge.
This difference of measured values is the backlash. (See
Fig.5.)

T=FXL

T:Torque (N+-m)

F:Effort force (N)

L:Distance from table center to point to add force F (m)

Fig. 5
FT—JILEK/Table type TT182
kJL% /Torque El#x8h /Rotating axis 30
T (N-m) |[{ERISH/Tilting axis 9
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10-3 Backlash adjusting method of rotating axis

worm gear (See Fig.6.)

1) Drain lubrication oil from the rotating axis lubrication
oil drain port. (See the outside view.)

2) Remove the cover (.

3) Remove hexagon socket head cap screw 3 and washer
@ which fix lock nut @.

4) The lock nut @ is engaged with the bearing case ®
by M42, P1.5 screw. Since eight bmm drill holes are
provided on the periphery of the lock nut @ and the
bearing case (), fix the bearing case ® with a proper
round bar before loosening the lock nut @).

5) When rotating and advancing the bearing case &
clockwise by using the above 5mm drill hole, the

backlash becomes small.

6) After adjusting the backlash, fix the bearing case ®
and tighten the lock nut @ securely. Then, measure
the backlash again and check that it is proper.

7) After checking that the backlash is proper, mount the
cover (D again to the original position with hexagon
socket head cap screws @ and washer @.

IMPORTANT

Each interval between the hole and the hole of periphery
of bearing case is 45° . When rotating the bearing case
45° , the backlash of about 8 ¢ m is reduced at arc length
on the peripheral position of table.

ACAUTION

Adjust the backlash slowly and carefully without adjusting

the backlash at a time.

ACAUTION

When mounting the cover D, do not damage O-ring ®.

NANRMSERILE
Hex.socket head U
cap screw

Y./,

cC—t——//
. i
;

TS

BT E AA
Cross Section AA

Tviv
Washer

Fig.6

\L:D

M42X 1.5

7Y r—R
Bearing case

oy
O-ring

Hhis—
Cover
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10-4 Backlash adjusting method of tilting axis
worm gear (See Fig.7.)

1) Remove the workpiece, jig, etc. on the table before
adjusting and horizontalize the table.

2) Drain lubrication oil from the tilting axis lubrication oil
drain port. (See outside view.)

3) Remove cross recessed round head screws 6 and @
to remove the cover O by using two punched taps @
on a diagonal line.

4) The bearing case @ is positioned by adjusting screws
@ and hexagon socket head cap screws @.

5) When loosening eight adjusting screws @ to the same
amount and tightening four hexagon socket head cap
screws @ to the same amount, the bearing case @
advances and the backlash becomes small.

IMPORTANT

The rotating angle of adjusting screw to reduce the
backlash to 0.01mm is as follows:

B /Type

TT182

3 £ LAE/Return angle

#3/About 90°

DD ELTZD LFREEW O FIATHATT, LonhER
VREREAHT TRV,

Bt BOT—T7 AN E TCORy Ty B2JE TS
Vg JE o BT IR SR AT &R UL E TIT V) B IEE THDHT
EETHERR TSV,

2 B £ &

Ny 77y DFHFET—EITE e T IRx IZHEEI
1T TTRE,

A =

AN—OOFEATOBRITIE, O V7 @%E SR\ kR
CHUATIT 2T TR S,

=r
:E\

NARFERIL B
Hex.
cap screw

0') > %J/0-ring

When adjustment is finished, mount the workpiece, jig,
etc. by the reverse procedures as the above and tighten
bolts securely. After mounting, measure the backlash
again on the periphery of table at the same position as the
position before adjusting, and check that the measured
value is proper.

IMPORTANT

Adjust the backlash slowly and carefully without adjusting
the backlash at a time.

ACAUTION

When mounting the cover D, do not damage O-ring ®.

&gy 7
Punched tap

+FRGERNL
cross recessed round
head screw

socket head

TIvATA Y TXT )2
Adjusting screw

2

NFPYLTr—2
Bearing case

Fig. 7
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11 Backlash Adjustment of Spur Gears

11-1 Backlash adjusting method of rotating axis

drive spur gears (See Fig.8.)

The backlash between Z1 - Z2 spur gears is adjusted by

changing a center distance after adjusting the motor

position with hexagon bolt @ for the stopper attached to
the motor side.

1) Adjust the backlash where the table surface is
horizontal.

2) Drain lubrication oil from the rotating axis lubrication
oil drain port (See outside view).

3) Slightly loosen four mounting bolts @ which fix the
motor.

4) Rotate hexagon bolt for stopper @ clockwise and
hexagon bolt for stopper D counterclockwise slowly
and move the motor so that the backlash becomes zero
(0) approximately.

5) Rotate the hexagon bolt for stopper @ to distance

moving the motor so that gears will be engaged at
proper backlash (0.02 - 0.04mm).
Moreover, since the thread pitch for hexagon bolts for
stopper O and @ is 1.0, when rotating hexagon bolts
for stopper O and @ 10° (1/36 rotation), the
backlash varies 0.02mm.

6) Pushing up the motor by rotating the hexagon bolt for
stopper (D, eliminate gap between the motor and the
hexagon bolt for stopper @. (At this time, check the
motor movement with the dial gauge attached to the
motor side.)

7) With the motor attached to hexagon bolts for stopper
@O and @, tighten four mounting bolts @ that
loosened slightly.

8) After adjusting, run the motor from slow speed to high
speed to check that abnormal noise does not occur.

ACAUTION

When mounting the motor, take care so that O-ring @
will not be damaged.

Z My NERBFRIVE BRI ES X by SERARIL S

Hexagon bolt for stopper mounting bolt Hexagon bolt for stopper
E—4245—2X
Motor case

Z My ISERARI b
Hexagon bolt for stopper

BRIV b
Mounting bolt

E—R
Motor

Fig. 8



11-2 {EM BB FTRED/ VISV RBAE

(Fig.9 &)

1) 118 v T 2 AR e v il e D Kk 9, UMV BEIIS
)

2)E—XEBELTND 4 RO ARNL %D T 0NTEE
WET,

3) Ty R®ERED | ANy SHARARNINDE@%EEILT,
T EMIEAE 0 IRDETE—HF I EE FiFE
7

DRIy BRIFEAE 0 12T D121F. Aby S S AR
NW@ZEFRED T, WAy AR ARV NDE P
WET,

5) Y —R] O IE /Ny 7Ty 813 0.02~0.04mm T9, A
r R ASARAD, @QDOFTEYTFIL 1.0 TT DT,
by A AARLINOBIV@% 10° (1,736 [[lH#E) [[]
FTENRY Ty T 0.02mm B LE T,
ZORFE—HH I AT VT =V EYTTRE, £—
H DB BN AT R TN,

6) T—%% 2 RKROANy AR ARNLID, @IZY Tk e
T OTHIED TN 4 KOBSTALINFEH DO TT
S0,

1) HBEZIIT— 22 EENOEHETHELTAHATRE S
BRAELINZEE TR FEU,

E—ZETRFTDERITIE O Vo 7 @5 LRV ERICIE &
AT 2 TREW,

11-2 Backlash adjusting method of tilting axis drive

spur gears (See Fig.9.)

1) Drain lubrication oil from the tilting axis lubrication oil
drain port (See outline drawing).

2) Slightly loosen four mounting bolts @ which fix the
motor.

3) Loosen nut & and rotate hexagon bolts for stopper @
and @ to lower the motor until the backlash become
zero (0) approximately.

4) To make the backlash to zero (0) approximately, loosen
hexagon bolt for stopper @ and then, tighten the
hexagon bolt for stopper O slowly.

5) Proper backlash between gears is 0.02 — 0.04mm. Since
the thread pitch for hexagon bolts for stopper (O and
® is 1.0, when rotating hexagon bolts for stopper @O
and @ 10° (1/36 rotation), the backlash varies
0.02mm.

At this time, touch the dial gauge to the motor side to
check the movement of motor.

6) With the motor attached to hexagon bolts for stopper
@O and @, tighten four mounting bolts @ that
loosened slightly.

7) After adjusting, run the motor from slow speed to high
speed to check that abnormal noise does not occur.

ACAUTION

When mounting the motor, take care so that O-ring @
will not be damaged.

eIV b Z kySARAFRIL B o>y

Mounting bolt

Hexagon bolt for stopper O-ring

Z by IsEARARN b
Hexagon bolt for stopper

Fig. 9
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12 ZRN (Zero Return) Device

The contents of this item are unnecessary for the NC
rotary table of Kitagawa’s controller spec. and additional
axis spec. which don’t have a proximity switch for ZRN
deceleration.

12-1 Rotating axis ZRN device (See Fig.10.)

The rotational direction for ZRN is clockwise (CW).

The dog for ZRN deceleration is mounted inside of table

and it can be mounted on the circumferential position.

When a zero position is changed or return rotation

direction is changed counterclockwise, since it is

necessary to change the dog position, the following
procedure is recommended for adjustment.

1) Drain lubrication oil from the tilting axis lubrication oil
drain port (See outside view).

2) Remove covers @O and @.

3) When the cover @ is removed, since a dog adjusting
hole is found, rotate the table with the manual pulse
generator or JOG key to the place where the dog can be
found.

4) Loosen set screws @ which fix the dog @.

5) Move the dog @ to the proper position.

6) After adjusting the dog position, tighten set screws @
securely.

ACAUTION

12-2 @EMBRIEREE (Fie1 BR)
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— . Set screw
° K 7 /Dog

When mounting the cover again after adjusting the dog
position, take care so that O-ring is not damaged.

The proximity switch is used as the dog detecting sensor.
The gap between the dog and the proximity switch is set to
about 0.75mm. (Thread pitch for mounting the proximity
switch is Imm.) The proximity switch with a lamp is used.
When the dog is detected, since the lamp goes off, use the
proximity switch as a target when the dog position is
adjusted.

H1/5—/Cover

—

IEHRT

12-2 Tilting axis ZRN device (See Fig.11.)

1) The ZRN deceleration dog and the proximity switch are
contained into the rotating axis motor case.

2) In the standard specification, the horizontal table face
position is regarded as an origin. The proximity switch
A @ detects dog A @.

3) When the vertical table face position is regarded as an
origin, dog A O must be changed to “Dog A mounting
position at vertical origin”.
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13 Tilting Axis Over Travel Stop Device

13-1 Tilting axis over travel stop device

(See Fig.11-1.)

1) Remove the cover on the motor case side.

2) The dog and the limit switch of emergency stop for the
tilting axis stroke limit are contained into the rotating
axis motor case.

3) The limit switch B ® detects dog B @ of stroke limit
on the horizontal table face position side.

4) The limit switch B ® detects dog C @ of stroke limit
on the vertical table face position side.

5) The angle until the emergency stop mode is applied to
the machine from the horizontal table face is about
35° . The angle until the emergency stop mode is
applied to the machine from the vertical table face is
about 20°

ACAUTION

The angle values of 35° or more from the horizontal table
face and 20° or more from the vertical table face cannot
be set.

ACAUTION

The angle may be limited within a standard value in
advance by customer conditions or to prevent the
interference with the jig, workpiece, etc. In this case, it
cannot be set more than the limited angle.

13-2 Adjusting methods of dog for vertical over—travel

(See Fig.11-1.)

1) When the customer will change position of dog B®
according to the shape of workpiece and jig, loosen
hexagon socket head set screws which fix the dog and
slide the dog B® counterclockwise (CCW) along the
groove with the hexagon wrench still inserted in order
to recess once. (See Fig.11-2.)

2) Rotate the tilting axis to the tilting angle to be set in
the minus direction with the manual pulse generator or
the JOG key, checking that it does not interfere with
the jig or workpiece.

3) After rotating the rotary table to the desired tilting
angle, insert the hexagon wrench in the dog B@ and
slide the dog B® in the reverse direction clockwise
(CW) before fixing until the over—travel alarm lamp
lights.

4) After fixing the dog B®), rotate the tilting axis again
with the manual pulse generator or the JOG key and
check that the tilting axis stops at the desired tilting
angle position and alarm lamp lights.

5) After adjusting, mount the side cover of motor case on
the rotating axis side.

ACAUTION

When mounting the cover, coat the cover with liquid
packing (liquid gasket 1216 made by THREE BOND)
evenly.

13-3 Adjusting methods of dog for horizontal

over—travel (See Fig.11-1.)
1) When the customer will change position of dog C®
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according to the shape of workpiece and jig, loosen
hexagon socket head set screws which fix the dog and
slide the dog C® clockwise (CW) along the groove with
the hexagon wrench still inserted in order to recess
once. (See Fig.11-2.)

2) Rotate the tilting axis to the tilting angle to be set in
the plus direction with the manual pulse generator or
the JOG key, checking that it does not interfere with
the jig or workpiece.

3) After rotating the rotary table to the desired tilting
angle, insert the hexagon wrench in the dog C® and
slide the dog C @ in the direction
counterclockwise (CCW) before the
over—travel alarm lamp lights.

4) After fixing the dog C@®), rotate the tilting axis again
with the manual pulse generator or the JOG key and
check that the tilting axis stops at the desired tilting
angle position and alarm lamp lights.

reverse
fixing until

5) After adjusting, mount the side cover of motor case on
the rotating axis side.

ACAUTION

When mounting the cover, coat the cover with liquid
packing (liquid gasket 1216 made by THREE BOND)
evenly.

NPA
KFEF —IN N FANIVRH

Dog A mount. pos. at vert. origin
C iR%ERIHEMB

KyJ7C |
FEEA —/N b T ANIARHE
Dog C for vert. OT detect. @ Dog B for holiz. OT detect. @

FyJ
Dog C

adjustable range

Ky 7B
_ AR REGE
AR T — & Q\\\\\\ i
Rotating axis drive motor ,\ Dog B adjustable range
; X =
Y3y b1y FC i [/ e \ | R SCErT
B S G forvart O / kEA —15— h S~
@ Limit SW C for vert. OT e Limit SW B for holiz. OT
A BAARORR °
@ Proximity SW A for zero decel. return Dog A for zero decel. return @
Fig. 11-1

Fv7 BE—B¥ENLTHLAEE CAERIELS

Recess Dog B once and rotate to desire angle.

I FyJ B

Dog B original pos.

TOALE

Fyd C&

—B¥EN L THE
AEECEEIED
Recess Dog C once and
rotate to desire angle.
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14 Motor Case

14-1 To remove motor case

When removing the motor case of tilting axis for

maintenance, etc., the following procedure is

recommended.

1) Remove the covers @ and @ of motor case () and
disconnect wiring cables from electric apparatuses of
motor and solenoid valves, etc. and also, remove three
piping of red, blue and black connected to the
connector plate @. (For piping, refer to the piping
diagram of item 19.)

2) Loosen hexagon socket head cap screws ® which fix
the motor case D and remove the motor case slowly

with the motor case @ raised.

14-2 Countermeasures for waterproof

To prevent the motor from coolant penetration, O-rings
are used to the mounting faces on the motor case (O and
the connector plate @, and also, liquid packing (1216
made by Three Bond) are used on connection parts among
the motor case @ and covers @), @.

ACAUTION

When reassembling the motor case (O and connector
plate @), take extreme care so that the O-rings will not
be damaged. If the O-rings are damaged, coolant may
enter into the motor case.

ACAUTION

When reassembling the covers, coat connection parts with
liquid packing.

ACAUTION

Connect the air hose correctly and take care so as not to
bend it.

HIN—
- Cover @
— Fig. 12
qAx747FL—b
Connector plate
E—425—-2X
KM@
| |} AARAELE
in T Hexagon socket
head cap screw 5
1 =
1M i
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x4
Connector

FpRE
@ Spur gear
FRENRFI b

15 Motor

15—

Ky g2
Gear box

@ Hexagon socket head cap screw

Motor

1 Tilting axis drive motor

15-1-1 To remove motor

When replacing the motor, remove the motor according to

the following procedure. (See Fig.13.)

1) Drain lubrication oil from the lub. oil drain port of gear
box. (See the outside view.)

2) Remove the motor case according to item 14-1.

3) Loosen hexagon bolt for stopper @®.

4) Remove hexagon socket head cap screws & which fix
the motor @.

5) Remove the motor @ slowly, raising it.

ax74%
@Connector
ouryJ
@O-ring
Z by SEAAKRIV B

Hexagon bolt for stopper

(o)
15-1-2 BftiF

1) B (XY —Ro 7 2DEE—FD) & OV 712157
LTF&EW,

2)0 Vo7 @& C, ERBsLEE D FIETE—4
@FBATTTTFEWN,

3)BAF T, 8 HICHE WL EOD Ny Ty a2
TTF&EW,
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15-1-2 To disassemble motor

1) Clean mounting faces (gear box @ and motor @) and
O-ring grooves.

2) Mount the O-ring @ and mount the motor @ by the
reverse procedure as the above removing.

3) After mounting the motor, adjust the backlash of spur
gears (6 according to item 8.

ACAUTION

Mount the motor to the spur gear B carefully after

cleaning so that the spur gears are not damaged.

ACAUTION

When mounting the motor @), take extreme care so that
O-ring @ is not damaged because lubrication oil may
enter into the motor case.

ACAUTION

Connect the connector (O according to item 16-2.
Connect the connector @ securely so that the pin does
not cause contact failure, and also cables are not bent or

crushed.
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15-2 Rotating axis drive motor

15-2-1 To remove drive motor

When replacing the motor, remove the motor according to

the following procedure. (See Fig.14.)

1) Drain lubrication oil from the rotating axis lub. oil drain
port. (See the outline drawing.)

2) Remove the cover .

2) Loosen hexagon bolt for stopper @®.

4) Remove hexagon socket head cap screws & which fix
the motor @.

5) Remove the motor @ slowly, raising it.

X My ISEHARARI B
Hexagon bolt for stopper @
NRARMRIL B

Hexagon socket
head cap screw @

-4
Motor ( )

HIS—
Cover ( )
T
\\EEHE£<::>
%04
Eﬂﬂﬁﬂ<::>

ovsy
O-ring
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Connector @ Fig. 14

15—-2-2 To mount drive motor

1) Clean mounting face (motor @) and O-ring groove.

2) Mount the O-ring @ and mount the motor @ by the
reverse procedure as the above removing.

3) After mounting the motor, adjust the backlash of spur
gears (6 according to item 8.

ACAUTION

Mount the motor to the spur gear B carefully after
cleaning so that the spur gears are not damaged.

ACAUTION

When mounting the motor @), take extreme care so that

O-ring @ is not damaged because lubrication oil may
enter into the motor case.

ACAUTION

Connect the connector O according to item 16-2.

Connect the connector @ securely so that the pin does
not cause contact failure, and also cables are not bent or
crushed.
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15-3 To mount spur gears

The mounting method of spur gears varies by the motor

shaft and flange diameter. The following procedure is

recommended to mount the spur gears by three—method
mainly used.

OTaper shaft

1) Wipe up dust adhered on the taper shaft surface and
inside of spur gears.

2) Attach the key to the shaft before mounting the spur
gear.

3) Attach the washer and tighten the nut securely.

OStraight shaft (with key)

1) Wipe up dust adhered on the straight shaft surface and
inside of spur gears.

2) Attach the key to the shaft.

3) Fix the spur gear and waster securely.

4)Mount the spur gear with the washer to the shaft
securely by using the bolt.

OStraight shaft (locking element spec.)

1) Wipe up dust adhered on the straight shaft surface and
inside of super gears and coat them with oil or grease.
However, do not use lubricate of silicon system or
molybdenum system, or oil and grease including an
extreme—pressure additive agent.

2) Insert the washer, locking element, spacer and spur
gear in order.

3) At this time, attach the locking element (Generic name
for inner ring and outer ring) so as to pressurize the
inner ring.

4) Tighten bolts on each diagonal line equally in order so
that the end face of spur gear and the flange end face of
motor become parallel.

5) Tighten the bolts until washers do not move in an axial
direction. After that, adjust the mounting position of
spur gear.

6) Attach the dial gauge to the end face of spur gear and
tighten bolts equally. Rotate the spur gears and also,
tighten each bolt until the run out of dial gauge becomes
0.01mm or less.

7) Check that the spur gears are fixed to the shaft
securely.

T—=N=T ¥ 7 b
Taper shaft
SEH9E1/Spur gear

% —/Key

£ — % /Motor

7 v FNut/ -

Sannyg
Locking element

A XNE—Y
Dial gauge

AbRL—=hFr¥ 7 b
(a0 Y v 7 HgR)
Straight shaft

(locking element spec.)

S5 E/Spur gear
R IV F/Bolt

B

A

' # % /Washer

AJV b/Bolt

RJL MBolt

H 4 & /Washer
A asher

77 %) > J/Outer ring

A ~—1/Spacer

1 >F1) > Jllnner ring

AEBEE#ll/Detailed part A

AbFL—F¥x¥7h

% — %/Motor (% ff %)
* —/Key Straight shaft
S #E/Spur gear Fs I_\ (with key)
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16-1 Es5L

When removing connectors (made by MOLEX) such as

proximity switches, etc., unavoidably in motor case

removing, the following procedure is recommended.

16-1 To remove connector

DUEADT T QDY AQEMEZIARIRNE, TTT N
o T QEV'NT T @QENLET,

A

I —T R TN

16-2 ER {1

7"77’/\'7 L

g housing

1) Pushing the claw @ of receptacle housing, remove the
plug housing @ and receptacle housing @.

ACAUTION

Do not apply any load to cables

Vengo>Jg

Receptacle housing @

16—-2 To mount connector

DFTIT o2 7 QEVBNAT D7 QO EIXK ORI
Ab¥ET,
N TSI T TN Q%FRAL, HF vk
BTNTHETLOMDEEIAALTTFEN,
3) BufhiF ., 8V NI T @%BIHRY, HRIFRWIEE
THEFR TR,

A

F E

Ty,

AT AT

IRIH R O —T NWAHME NN

A

kigﬁﬁ AL

=7 AR BTV LARWIDICL TR TT

S,

A

=T MR BTN

T73INnNyI2T

( > Plug housing

1) Mate the plug housing @ to the receptacle housing @
as shown in the following figure.

2) Insert the receptacle housing @ into the plug housing
@ securely until a clicking noise occurs.

3) After mounting, pull the receptacle housing @ slightly
and check that it does not draw out.

ACAUTION

Check that connectors and cables are not damaged before
connecting.

ACAUTION

Connect cables so as not to be bent or crushed.

ACAUTION

Do not apply any load to cables

<=

3 Denosry

Receptacle housmg ( >
i
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17 Storage

ACAUTION

When storing the NC rotary table removed from the
machine tool, wipe up chip or coolant and place it on a
stable wooden base to maintain its accuracy, and also,
coat it with rust—proof oil and provide the cover such as
wooden, vinyl, etc. so as not to be exposed to dust, water,
etc. Avoid the green wood for making the wooden base and
box. Since the green wood is not neutrality chemically, use

the wood in which paraffin is dipped.

18 SE&H 18 Reference Data
18-1 HilREEAEORA 18-1 Conversion of arc length and angle
B E £ E IMPORTANT

I BREBEREDN 20 BLWVOHOIXMIIMESTERILN
M2 IBHDE T BREE YT RN 0.01 EW)H DT A FE
TENLBWWD? JEHVI-NEA T, AELAEESD
BRI O E XA TR TS0,

When understanding “How long at periphery is the
accumulative index accuracy 20 seconds?” or “How angle
is the accumulative pitch error 0.01?”, use the following
formula from the relationship between the angle and the
periphery length.

D: TYE#OE £ (mm)
o 8 ()

L: M &S (mm) b

D :Workpiece diameter (mm)
« :Angle (sec.)
L : Periphery length (mm)

\
L _ @ (1) Lo @ (1)
XD 360(H) X60(4y) X60(F) XD 360 (degree) X 60 (min) X 60 (sec)
(D& From (1)
~ 360X60X60XL  4.125 XLX10° @ _ 360X60X60XL  4.125XLX10° @)
- 7 XD - D @ = 7 XD - D
ES Or
L= —2X7XD ) oix10%% a XD -(3) L= —2X7XD ) oix109% a XD --(3)
T 360%60%x60 @ T 360x60x60 O @

When the workpiece diameter is regarded as 100mm, the

TEMOER % 100mm & U, e [REEHHEE N
0 AEMIMESICRT] L Q) XE&fisT, L . . »
sec., is indicated with periphery length.” and formula
L =2.424x20%x100x10°¢ (3).
= 0.004848mm = 4.8 um

following is formulated by “Accumulative accuracy of 20

L =2.424X20X100X107®

&> CTHIE S TIEA0.0048mm £ 721X 4. 8umE& 72 =0.004848mm = 4.8 u m

7,
. . C tly, th iph length is about 0.0048

7 [RMEy FEER 0.01 2ECET] & (2) ozs;quen y, the periphery length is abou mm

5o or 4.8 ym.
The following is formulated by “Accumulative pitch
) 4.1250(0.01)(105 . error is indicated with angle of 0.01.” and formula (2).
®= 100 i o = 4125x0.01x10° = 41.95 sec.
100

TINLAETI A B ERY T,
B EOREC(), ()R - TR ST I IR S &
DRARTEET,

Therefore, the angle is 41 seconds.
As shown above, the periphery length and angle are

converted by formulas of (2) and (3).
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X=Fcos § —Esin 0 —F
Z=Ecos § +Fsin —E

(2D,
E=70, F=0 DFE
X=—"70sin 0

Z="T0cos 0 —70

18-

2 Coordinate calculation of table center for tilting angle
When the coordinate of table center as the tilting axis is
0° (horizontal) is regarded as X = 0, Z = 0. the calculation
formula finding the coordinate of table center when tilting
axis is tilted 8° is shown as follows:

X=Fcos 0 —Esin —F
7Z=Ecos 6§ +Fsin 6 —E

{Example>

In case of E=70, F = 0.
X=—"70sin 0
Z=T0cos 0 —170

5 — F Ve,
Table center

18-3 T—OFHER
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ITEEFEWET,
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18-3 Workpiece interference area

Since the following shows standard specifications, take
care in case of special specifications. Interference with the
clamp device is not considered.

Tilting range may be reduced due to fit the Jig or Chuck
onto Face plate.

(Refer to the back of the Instruction Manual drawing and
the outside view.)

Set a soft limit by the parameter to prevent interference at
the customer.

F—7IVLEE
( y Table to
TT182 /
| $ 350 | -
—JtEmE
' | 'l $310 | || 'ﬁble to
40° | 230 | [} 200 [}
|1 i 210 : | | " 350

[} l [} [}
L $200 S 180 © B o /

am!
90 ;:7%“

90°~110’

0°(7k 3 /horizontal)~ 90°(FEE vertical)

110°

ENAE
Tilting angle




19 EHELRKRICETIEER 19 Piping Diagram on Air Hydraulic System

F—Hr— 2O E ORI LK E AT AT When removing the piping unavoidably to remove the
TREOEEMIE XK B I OEE R Z2Z R TI, motor case, refer to the following outside view and circuit
BRI BIDEFEMIIN M BOA RN ESBLTCTS diagram. For detailed models, refer to attached outside
AN view.

19-1 ERRRERHHTBRER 19—1 Outside view of connection piping system
19-1-1 AExEh AR E R MR 19-1-1 Outside view of piping system for rotating axis

v 7 hF4 0> F 21— 7/Soft nylon tube
TS0604R (F=t&/red) SMC

v 7 bF4 0> F 12— 7/Soft nylon tube
TS0604R (Ef/black) SMC

v 7 bF4 8> F 12— F/Soft nylon tubes
TS0604R (F=€&/red) SMC

L ¥ 1 —Y/Reducer

KQRO04-06 SMC

v 7 b4 02 F 2 — F/Soft nylon tubes
TS0604R (Ef&/black) SMC

1 =4 >74/Unions Y
KJU06-00 SMC

1) > Hlcylinder
SSD-L-40-50 (4%%/special) CKD

v 7 b4 82 F 21— 7/Soft nylon tube
TS0425R (F=t&/red) SMC

JL /A RKNIVT
Solenoid valve

V7 hFqaQrFa—7
Soft nylon tube

Ze[E {45 O/Pneumatic port

# 4 L > H/Silencer TS0604R (Zf&/black) SMC

v 7 b+ 4 0> F 21— F/Soft nylon tube V7 hFqarFa—7
TS0604R (E&/black) SMC Soft nylon tube

TS0604R (F=&/red) SMC

&7 > 7 5 > T1t##/Excitation Unclamp Spec. Bk 7 5 > 7{E#k/Excitation Clamp Spec.
19-1-2 (Bl S FHEC & R R E 19-1-2 Outside view of piping system for tilting axis

1) > 4/Cylinder
SSD-L-40-50 (4%%/special) CKD

v 7 #4082 F 21— F/Soft nylon tubes
TS0604R (Ff&/red) SMC

A b L — b/Straight ¢ 6
IN-457-170

v 7 b+ 4 02 F 21— F/Soft nylon tubes
TS0604R (F<t&/red) SMC

1 =% >74/Unions Y
KJU06-00 MC

V74O Fa -7
Soft nylon tube

V7 Q2 F2—7T
TS0604BU(F&/blue) SMC

Soft nylon tube
TS0604BU(Z&/blue) SMC

V74O Fa-—7
Soft nylon tube
TS0604R (F=fa/red) SMC

¥4 L > ¥/Silencer
22 [E 42 0/Pneumatic port
%7 &2 7L — k/Connector plate

Bk 7 > 7 7 > F1E4f/Excitation Unclamp Spec. Fh#k~ 5 > 74L#/Excitation Clamp Spec.
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FEEWET,
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Silencer |

Silencer

N
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19-2 Pneumatic/hydraulic circuit diagram

F—JIos5L7
Table CLAMP
F ARy b ,E;wﬂga
Oil pot Clamp CHECK

2

)
2.20MPa
TS5 TR
Unclamp CHECK
0.40MPa

2

&
T ey
goosi(e? .==I ‘

|
! |
| (/D] / Zr T[4
= YL REVT
N __ L Solenoid valve
=l
=
EE&%U =)
ITIN—S _ B
i F—TINo5>7
Fixed throttle Fable CLAMP

(for air purge)

ALIRy b
Oil pot

5

PP+
Clamp CHECK
2.20MPa
TLI5 TR
Unclamp CHECK
0.40MPa

2

7

!!
7—24— HH]
’f [/‘/‘Ij' ﬁooster

M

| ol

IZA0)
i
| Solenoid valve

\
\
N

#BAR. AF—JILARE

Inside of rotary table is

 p— | .
= EESERY
(T7/8—A)
Fixed throttle

I73>EX—% =3 2/Ar combination X )
(T77ANVE—F+IRXPENL—2+LFaL—%) +FL X vy F
(Air filter + Mist separator + Regulator) + Drain catcher

[71] Y A AP -
Excitation Unclamp Spec.

36 —

M 7=-z4—
i Booster i
/D] T ] |

YL RV
Solenoid valve

e =242
i Booster i
| |
| |I|Z T _,T 7| |
T YL/ RELT
Solenoid valve

BT 5 o T

Excitation Clamp Spec.




20 HEGRICHITHEER 20 Piping Diagram on Hydraulic System

20-1 EREEERHABKE 20-1 Outside view of connecting piping system

JAE#t#0/Hyd. supply ports

vy7bhFr1A>F2—F
Soft nylon tube
TS0425R (Frea/red) SMC

L ¥ 2 —Y/Reducer
KQRO04-06 SMC

A b L — b/Straight ¢ 6
IN-457-170
VI7bhF1arFa—7
Soft nylon tube

TS0604R (FRta/red) SMC

! /, F:,I:T'/\"—*‘/’ﬁE?Ef#{ﬁﬁD
> neumatic port
~ . (for air purge)

20-2 s EE R E 20-2 Hydraulic circuit diagram

- -~

// F—7 WY 5> 7 Table CLAMP ™

[ IAAF |

U7 THR

Clamp CHECK
2.20MPa

BESRY U7 TS
ariesm W Uncnp GAECK

Fixed throttle T=INy57
(for air purge) - Table CLAMP
P ) ? ?
(75— )
Fixed throttle 75 THe3

. o
(for air purge) Clamp CHECK . 5 — TIPS
a i a2 | Inside of rot?et-ry table is
0.40MPa y shown in frame (dotted line).

s T T At rala—
X X

|
A
Vb/{bﬂ»7:

p
|

|

L Solenoid valve J
-

|

|

|

I

|
- = p— 3 | I - =
.f AL X ﬂ | £ ﬁ |
ML ML |
B [T vv/q4kisn7 P [T vv/q14krin7
! _ ! : Solenoid valve : |:> Solenoid valve :
LT | LT
I7 3 E%x—2 3 »/Air combination
(77402 —+3IX MEISL—4 AP AP
+L¥aL=%) +RL FvyF - - -- - -- -- -
\ (Air filter + Mist separator + Regulator) + Drain catcher /
BPERICTFERVET,
Customer shall arrange.
BT > v 5> Tk BT 5 > T
Excitation Unclamp Spec. Excitation Clamp Spec.




21 T7N\AMFOEEKRE 21 Outside view of Air Hydraulic Part

OV > %/0-ring G40

7H78 % 1) /Ol pan

0O1) > %J/0-ring S42

N> % —Jv/Penta seal PS16

Q - - _ - - - o —
gu | T oz .

2 1) > 4N\ [To gylinder

|
¥v—-KRyosX | ~N—2Z/Base

FAIVEE AL TR /
Gear box

Oil route (4 in total)

SKY /¥ % >»/SKY packing 16

2 hELAR
Pneumatic Specifications

01) > J/0-ting S22

— =5

LR
Hydraulic Specification
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http/Avww.mtakiw.cojp ~ KITAGAWA IRON WORKS CO., LTD.

*x # [E B RRTeRTOET 77-1 T726-8610 TEL(0847)40-0527() FAX(0847)46-1721
77-1 Motomachi Fuchu-shi, Hiroshima-pref., 726-8610, Japan TEL+81-847-40-0526  FAX +81-847-45-8911
HERN

REREXR BERESIVL-FhHILESEHHET 1-405-1 T331-9634  TEL(048)667-3469 FAX(048)663-4678
WESTEEHE  EHBAIIE AR AF0ET 4-15-13 T984-0042  TEL(022)232-6732(f%)  FAX(022)232-6739
EHREEE FHRAEESNDX LS 2-62 T454-0873  TEL(052)363-0371{f%}  FAX(052)362-0690
RIREEE KRFFAREHEZIRIINER 3-2-9 T559-0011  TEL(06)6685-9065(f)  FAX(06)6684-2025
LEEEE LBEMFPHTE 77-1 T726-8610  TEL(0847)40-0541 FAX(0847)46-1721
AMERER ERREEHIES RS 7-6-39 T812-0888  TEL(092)501-2102(f%}  FAX(092)501-2103
BOEXR LERAFGRmHITET 7741 T726-8610  TEL(0847)40-0526 FAX(0847)45-8911

miEs

America Contact

KITAGAWA-NORTHTECH INC.  http://www.kitagawa.com

301 E. Commerce Dr, Schaumburg, IL. 60173 USA
TEL +1 847-310-8787

FAX +1 847-310-9484

TECNARA TOOLING SYSTEMS, INC.  http://www.tecnaratools.com
12535 McCann Dr, Santa Fe Springs, Califomia 90670 USA

TEL +1 562-941-2000

FAX +1 562-946—-0506

Europe Contact

KITAGAWA EUROPE LTD. http://www kitagawaeurope.com

Unit 1 The Headlands, Downton, Salisbury, Wiltshire SP5 3JJ, United Kingdom
FAX +44 1725-514001

TEL +44 1725-514000

KITAGAWA EUROPE GmbH  http://www kitagawaeurope.de

Borsigstrasse 3, 40880,Ratingen Germany

TEL +49 2102-123-78-00  FAX +49 2102-123-78-69

KITAGAWA EUROPE GmbH Poland Office  http://www.kitagawaeurope.com

44-240 Zory, ul. Niepodleglosci 3 Poland
TEL +48 607-39-8855

FAX +48 32-749-5918

KITAGAWA EUROPE GmbH Czech Office  http://www.kitagawaeurope.cz

Purkynova 125 621 00 Brno, Czech Republic
TEL +420 549-273-246

FAX +420 549-273-246

KITAGAWA EUROPE GmbH Romania Office  http://www kitagawaeurope.de

Strada Heliului 15, Bucharest 1, 013991, Romania
TEL +40 727-770-329

KITAGAWA EUROPE GmbH Hungary Office  http://www kitagawaeurope.com

Dery T.u.5 , H-9024 Gyor, Hungary
TEL +36 30-510-3550

Asia Contact

KITAGAWA INDIA PVT LTD. http://www.kitagawaindia.com

Plot No.215, 4th Phase, Bommasandra Industrial Area, Bommasandra Jigani Link Road, Bangalore 560 099, Karnataka, India
TEL +91-80-2976-5200 FAX +91-80-2976-5205

KITAGAWA (THAILAND) CO., LTD. Bangkok Branch
9th FL, Home Place Office Building, 283/43 Sukhumvit 55Rd. (Thonglor 13),Klongton-Nua, Wattana, Bangkok 10110, Thailand
TEL +66 2-712-7479 FAX +66 2-712-7481

KITAGAWA IRON WORKS (SHANGHAI) CO., LTD.
Room308 3F Buldng B. Far East Intemational PlazaNo.317 Xian Xia Road, Chang Ning Shanghai, 200051China
TEL +86 2162955772 FAX +86 21-6295-5792

KITAGAWA IRON WORKS (SHANGHAI) CO., LTD. Guangzhou Office
B07.25/F West Tower,Yangcheng Intemationa Trading Centtre No.122.East Tiyu Road, Tianhe District, Guangzhou, China
TEL+86 20-2885-5276

DEAMARK LIMITED http://www.deamark.com.tw
No. 6, Lane 5, Lin Sen North Road, Taipei, Taiwan
TEL +886 2-2393-1221 FAX +886 2-2395-1231

KITAGAWA KOREA AGENT CO., LTD. http://www.kitagawa.co.kr
803 Ho, B-Dong, Woolim Lion's Valley, 371-28 Gasan—-Dong,Gumcheon—Gu, Seoul, Korea
TEL +82 2-2026-2222 FAX +82 2-2026-2113

Oceania Contact

DIMAC TOOLING PTY. LTD. http://www.dimac.com.au
69-71 Williams Rd, Dandenong South, Victoria, 3175 Australia
TEL +61 3-9561-6155 FAX +61 3-9561-6705
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The products herein are controlled under Japanese Foreign Exchange and Foreign Trade Control Act. In the event of importing and/or
exporting the products, you are obliged to consult KITAGAWA as well as your government for the related regulation prior to any transaction.
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