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Version D

INSTRUCTION MANUAL

AWARNING

1. Do not operate, maintain, or inspect the machine before
you read intensively and understand this Instruction
Manual.

2. Store this Instruction Manual with care so that you can
consult it as necessary in performing operation, mainte-
nance or inspection of the machine.

0 MAKINO

13M106E96IM



)

Re!

EEIEIBEE!-"F“?’

I o
=N

H2.

H3.
J1.

[
B>
ITI
IFI'I

PE IFICATIONS

INSTALLATION

ATIMAL.
OPERATION:

. OPERATION:
. OPERATION:
. OPERATION:
. OPERATION:
. OPERATION:
. OPERATION:

LIIAD mEaAN

MACHINE PROPER

SPINDLE HEAD

ATC (Automatic Tool Changer)
PALLET CHANGER

PALLET MAGAZINE
MULTI-LEVEL PALLET MAGAZINE
5°/1° (5 DEGREE/1 DEGREE)

INDEXING TABLE

. OPERATION:
. OPERATION:

NC ROTARY TABLE
CHIP DISPOSAL DEVICE

(STANDARD TANK)

OPERATION:

CHIP DISPOSAL DEVICE

(LIFT-UP CONVEYOR)

OPERATION:
OPERATION:

SECONDARY DISPOSAL DEVICE
COOLANT SUPPLY DEVICE

DAILY INSPECTION



SAFETY

e e

e

a



* SAFETY INFORMATION ....oucvemmrenmremmnecsamessennecssmnnccrssensessisnsessnesessmsecssneees 1217 1

1 Important INformation ...........cceueveereesecesseseennieneeennns st 1.1-1

1.1.1 Utilizing safety deviCes .........covoveeiiiiiiciiccciriee e 1.1-1
1.1.2 General precautions on machine handling .......ccccccocciviievciineninnnne. 1.1-2 I
1.1.3 Precautions on iNSPection .............cccviiiiniiniiminninine e 1.1-3 .
| |
WARNING LABELS ... .t raas s e s s svneae e se s bn e e s e 2.1-1
2.1 Location of Waming Labels ..o 2.1-1
2.1.1 Door on machining chamber...........cccccerieriiieriecnnnnn. enenraeaeeaeeaeaanns 2.1-1
2.1.2 Inside of machining chamber ..., 2.1-2
2.1.3 Pallet STOCKET ......cuiiiiiiie ittt 2.1-2 L
2.1.4 ATC MAGAZING QOO «...oeereereeeeeereeeressessceseesseesessssessesssseesseeeseeeseee 2.1-3 [i
2.1.5 CRiP CONVEYON ..o ee e e e eeeee e e e e e e ens s ssat e nssn s es s enans 2.1-3 | EE
2.1.6 Rear of Maching ..o s e 2.1-4 i!
2.1.7 Inside covers at machine rear......... S R 2.1-4 !,
2.2 LISt Of WAIMING c.cuvevieriieeceeeeereeeeteseeseeessseessseecestasesssessseseeseseeseesessseeesenes 2.2-1




_ A. SPECIFICATIONS
OMN(INO

A. SPECIFICATIONS

CONTENTS

| T OUHINE e e et e e e s nn e e e e e e s e enmr e e anannneees A-1
1 1.1 Machine Appearance and Component Names.........cccceceevrerciniccrccccnnnn. A-1
} 1.2 Outline of Machine and Component Structure ..........ccceeeveeivinreveenecenee. A-3
i

| 2. Machine SpecCifiCations........c.ccceriiiicirr e A-5
1

I 2.1 MACHING PIOPET .....eveeieeeeeeeeeeeceeeeceeee e e csts s eetaasenteesreeanssesssasaseasnseessansenn A-5
| 8. Main DIMENSIONS .....uiiieeeieiieeectieeete et ceseeesaeestessasesraeebeesseasseesseessesssaansessnsan A-9




“ B. INSTALLATION
O

B. INSTALLATION
CONTENTS

1. Installation ........ccccviierieriinniiiiinnncnn. Ceermeeetrteeraaeraerteaeeaanarrrnna e e e eeaaaaas B-1
1.1 Providing Proper LOCatioN ........cccoiiiiiiiiaiieeiirecccenerineesenvencanesseseseseeenss. B 1
1.2 ENVIFONMENT ..ottt s R B-3
1.3 Power Source and Air SOUrce .......c.cccceeerveeennnes R SPRPPRR vererrenene B4

1.4 Installation Of MacChine ... ... .ot eeeeeeeereaesesenerenaneennenene. B-D

1.5 Connection of Power Source and Air Source ......... S RTRUTPRR = = o)

2. Preparations for Operation
2.1 Wiping Off of Rust Prevention Oil................ ceeennnnens ............................... B-7

2.2 Removal of Clamps .......cccccvviiiiiniininniiniesintecseseeceesie e BT

2.4 Tuming ONn POWEr ....cccciiiiiieeiiiiiececciicceneneeean eenreentneecnnnnnnannnanenannnnnee B-8



C. OPERATION: MACHINE PROPER
O waano

C

_OPERATION: MACHINE PROPER
CONTENTS

1. Outling of MacChiNg ... ..eeeeeeee et e C-1
1.1 Component NameS ........cocieviiiiiiiiiien it et eane e C-1
1.2 Maching CONtrolS ......eeveeieieieiicciriiecsnmice et e C-2

2. Safety Precautions ........cocccceciiieiiriicmeiees e C-8

3. MAIN CONTROL PANEL ....cutitiiiiietieicececcserecesreesass s s sanac s C-10
3.1 Handling Main Control Panel ..., C-1

3.1.1 NC POWER ON/OFF ..ottt csstsssssesssanes C- 11
3.1.2 EMERGENCY STOP ...ttt rssee s Cc-1
3.1.3 NC program start and stop ......ccccceeeiiii i C-12
3.1.4 Operation mode selecting sWiItChes ... C-13
3.1.5 NC function SWItChes .......ccoviiiiiicimiicc e C-15
3.1.6 Coolant SWItCRES.........ccoiiiiieeeiceeree et s e s emmr e ce s s C-17
3.1.7 Machine function SWItChes .........ccccciiriieiiiiiiiiiiiiccriicccrcceeeccrineneen. 0= 18
3.1.8 SPINDLE START/STOP and TOOL UNCLAMP switches ................. C-20
3.1.9 Machine status diSPlay ... C-21
3.I1 .10 OT RELEASE and ALARM RESET switches .......cccccocvicinciiinnnns C-22
3.1.11 Key SWItChES ......cceriiieiiiiiiccrcncccctns ettt st C-22
3.1.12 Single-Touch Function Switches ... C-23
3.1.13 JOG SWILCHES .....ueeeeeceeeeiieeeeieeie e S C-26
3.1.14 ROAIY SWILCNES «.evvveoeeeeeeeeeeeeeeeees e s sesseeessseesemmmessessessesssssesmaee C- 26
3.1.15 Flexible switches on main control panel .........ccccveiiirienniiinniienecnnen. C-28

4. EMErgency SIOP ..ccocccieeeereenreeaeerieiaieesissesese e sresese e e enrananes C- 31

4.1 Emergency Stop STAtUS .......ccceererirrrenirennrcnes et csecseasscsenae e C- 31

4.2 Restoring Operation After Emergency Stop .......ccccoieviinnicniecciiienenns C- 31




D1. OPERATION: SPINDLE HEAD
O o

D1. OPERATION: SPINDLE HEAD
CONTENTS

1. Outline of Spindle Head...........c.ouiiiieieeeceeeeeeeeee e D1-1
T PartNAMES ...t - D1-1
1.2 Spindle Head COoNtrols ..........c.ueeeeeeeeeeeeeeeeeeeeee e D1-2

2. Basic SPecifiCations..........ccueeoueeeeeeeeeeee e D1-3
2.1 Spindle Speed and OUPUL ..........c.eoueeeeieeeeeeeeeeeee e D1-3
2.2 TYPES OF TOOIS ..ttt D1-3 -
2.3  Lubrication and Cooling SyStem ............ccueeoeeeveeeeeeeeeeeeeoeeoeeo D1-3
2.4 Operation ProCedure ............oeoeeeeiimieeeeeeeeeeeeeeeeeeee e, D1-3

3. Precautions on OPeration .............ee.eeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeooeeen D1-4

3.1 Precautions when Starting Operation ..........ccoooeeeeeeeeoeooeeoo. D1-4

3.2 Precautions when Stopping Operation ..........c...oeeeeeeeeeoeeeeooeeeooon D1-4
4. Operatlon D1-5
4.1 Spindle StatUS DISPIAY crevroeeooeeooooooooooo D1-5
4.2 Emergency Stop ......coeeeevevervunnn.., ettt eeeeeeeeereeeieseennens D1-5
4.3 Tool Cramping/Unc[ar_nping .................................................................... D1-6
4.4 Spindle Speed Commands (S fUNCHION) .t D1-7
4.5 Torque Changeover .............ccoueeeeeeeeennunnn.. eeeer e eess e eeeeee e D1-8
4.6  Starting and Stopping Spindle (M3, Md, M5) .oo....oooooooooo D1-9
4.7  Spindle Orientation (M19) w......oovveooeeoeeeooeoooooooooo D1-9
4.8  Spindle Override (M58, M59) ......cooueeeeeeeeeeeeeeeeee e D1-10
S, SPINAIE LUDIICALION w.v.euevveeeecss oo D1-11




D1. OPERATION: SPINDLE HEAD

6. Cooling of SPINAIE .......coviiciiiririer e Di-12
6.1 Spindle Cooling Oil Temperature Controller.......... reeeeeee e senerennn D1-12
SR 0 Te) 1370 1@ 1| OSSPSR SSPP YD RTIS D1-12°

7. Restoring Operation After Trouble ........cc.oooviireeme D1-13 -

7.1 Maintenance Switch Operation ... D1-13



T il
E1. OPERATION: ATC (Automatic Tool Changer) E
Ouex
E1. OPERATION: ATC (Automatic Tool Changer)
CONTENTS
1. General Description of ATC Unit ........ccovciiiiiiiiiiiiee et se et e e E1-1
1.1 Part NamMES ..ottt s s ene E1-1
1.2 ATC CONIOIS ..ttt et et s e E1-4
2. Basic SpecCifiCations..........ccccciiiimmiiiiiieeeiee ettt e e ee e e eeeeennes E1-6
2.1 NUMDEr Of TOOIS .....cuiiiiiierteeere ettt e e E1-6
2.2 Indexing Method (40 - or 60 - tool MAagazing) ........ccceveeeeveeeececrsveeeeeannnnns E1-6
2.3  Indexing Method (128 - or 208 - tool Magazine) ..........cccceeecvverveeeeeennn. E1-6 : |
2.4  Feed Axis Tool Exchange POSItion ..., E1-7 N
2.5  Operation ProCeAUIE ... ceee e ees e s raeeee st e s aeeneens E1-7 ‘
2.6  Tool Mass and Size Limitations.........cccccveecueerieeiceciee e E1-7 ’
3. Use of ATC Operation Panel...............ocioimemremmeieeeeeceeieeeeeeeeeeeeeeenes ......... E1-10
81 ATC OPEration PANEL .....c...ceveeveeeeeeeereeeeeeeeeeeereseeesseessseeeeeeseesseees s, E1-10
3.2 ATC Operation Panel SWItChes..........ccciieieccrieiciiccee e seeenn E1-10
3.3 'Loading Tools on ATC Magazine ........cccceeeceeriiereeeeeecreeeeresreeveese e E1-12
Preparations for Operation and F’Ianning Tool Arrangément ..................... ... E1-14
4.1 Deciding TOOl NUMDEIS .....ccceveecieeeceeeeeeeeeeeeee ettt e e e e e s e E1-14 ‘
4.2  Tool Arrangement on Magazine .........c.cceereeeerercnenuneesniennesenssseseeseseanns E1-14 5
4.2.1 Large Diameter Tool Arrangement ii
(40- or 60-100l MAGAZINE) ....eeverieeeeirieeeeieecteee et eree e e eeeas E1-15 3
4.2.2 Large Diameter Tool Arrangement - |§
(128 - or 208 - 100l MAGAZINE) .....eeveereeeeeecrerriieiceeeeee e e ereereeeseeessneeees E1-15 |

4.3 Tool Number REGiStration .............c.coeivieiivvieitieeeeeeseeeeeseesnessseeseennns E1-15



E1. OPERATION: ATC (Automatic Tool Changer)

oMN(INO —
ST © =T £ (o o O SO UUSOURSU PRSPPI E1-16
5.1 ATC Status Display .......cceceeeeeeeinnmeeeeeeeccreviieenecee e foreessesssseeseseanesesseenss E1-16
5.2 EMErgEnCY STOP ...cuviiieecireeieiiiiisieeeeeseiteeeeessseseseesss e ssnnnnesssesssnaeesananns E1-17
5.3 T FUNCHONS ...coiiiiiiiccrtincrtn sttt semaa s E1-17
5.3.1  Spindle Tool Verification .........cccceeieieeieiiee e E1-17
5.3.2 Tool Number Registration ................ E1-18
ST G T [oTol I8 14 To (=3 (1 o Vo OO E1-19
5.3.4 Tool Return FUnction (TO) .....ccccuiereciieeececeiee e eeesee e e E1-19
5.3.5 Alarm when T Function is Executed .......c.cccccoeeiiiininiiecccininneeeeens E1-20
5.3.6 Emergency Stop During Tool INdeXing .........cccccveeevrrierivrereriiiuecasenenens E1-20
5.4 Automatic Tool Exchange Function (MOB) .......ccccccoveueereevececiceeeceeeee. E1-21
5.4.1 Alarm when MO6 is Executed ..........cccooooiiioieiecccceeee e | .. E1-22
5.4.2 Emergency Stop During Tool EXchange .......cccccceeeeveccveeeicrneereeneennn. E1-22



F1. OPERATION: PALLET CHANGER

Ouwno ,

F1. OPERATION: PALLET CHANGER
CONTENTS

1. Outline of Pallet Changer ...t F1-1
1.1 Part NAMES cooiviiiiiiieeeeeeeeeeeeeeeeeeeeeesreecereeeesaaeessattasastrr e e s s ss st aas s s s s asrnnnnnnanes F1-1

2. Basic SpecifiCationNS......ccovueieerrieieiiiiiiisie e F1-3
2.1 General SpecCifications ........coccieiiiciiiiieeiie e F1-3
2.2  Workpiece Limitations.........ccocmrennminninnins s e F1-3
2.3 Pallet Changer Safety Guard .........cccuoueiviiiicmiiiiisnnee F1-4

3. Use of Pallet Stocker Operation Panel ..o, F1-5
3.1 Emergency Stop BUttON .......cccumiiiiiiimiiei e F1-5
3.2 Pallet Ready BUON ........cuiiiiiieiiien e F1-6
3.3 Feed HOld BUON ......veeeieeeeireiccree s ss s sesese s s s e sne s s sese s s s aae s F1-6

4. Pallet Stocker Operation........cc.ciiiirrimieree et F1-7

TR @70 T= £- i [o) T PPUP USSP R F1-8
5.1 Pallet Change Function (MB0) .......ccoouemiiiniiniieeniecnnreine e F1-8
5.2 Alarm when MBO is EXecCULed ......cccoeereiiircreicriesssinnenicncenie s snnanaeeeeas F1-9
5.3 Pallet Load Check Function (M84, M9O5).........cccaiiiiciiiiireeences F1-9
5.4 Management Program ......cocceeieerieeiiisnssnescsansensestssnsesssisssesssnssaes F1-10




: F2. PALLET MAGAZINE OPERATION
O o

F2. PALLET MAGAZINE OPERATION
CONTENTS

1. Outline of Pallet Magazine........... cereeaenenns eeereebereee s F2-1
8 I o= 1 6 =1 1= O S ceeeerrrnerienenne. F2-1 |E

2. Basic Specifications........ vereeeennns PO YRRPPPSPPRTRURPPTPURPRRRURRPPP o2~
2.1 General Specifications ..o, F2-2

2.2 OPLONS (it ccrrrr e e s cereeeeeennenneeenaans F2-3

3. Pallet Magazine Operation Panel ...... S PPUORRUPPPRPTR o~

3.1 ButtonsonPanel .......cccovvuveneenn.... eememamomeeeaeanenomnnaeaaensreareasrnsrannerensansans 24

4. Preparations forOperation OSSO PRRUUSUPPRRUPPPUROUUPPPPPPPUPOIN =22l

4.1 Pallet INdeXiNg ......cuciriririiiiiiireieccrrt s cere e se e see e e s reee e e F2-9
4.2 Pallet ROtation ...t F2-9

4.3  Pallet Ready Set........cccovriuvicnnnens rreereerereeeeeeseneeesssseesssaesssseessnnenenns 2210

5. Random Operation ...t ee e e vrreeeaannes e F2-12 i
5.1  Starting Random Operation ..........c..ccveuruierninsrennnne, ceerreernreasneeenene F2-12
5.2  Operation Program ..o cnceeeeesnns vieeverireeneee. F2-13
5.3 Non-Random Operation.................... eerrnneeneneeeeeeeteeeeaetereraannnnnnnnnn F2-15

54  Alarms.....cciiiiiiircr s csesssseessrcssessseennes. F 216 _




: F3. OPERATION: PALLET CHANGER

O o
F3. OPERATION: PALLET CHANGER
CONTENTS
1. Outline of Multi-level Pallet Magazine.......c.ccocovveevieeeiiiicccieeeeeeeececcvinee s F3-1
1.1 Part NaGmMES ...ttt cre e s e s e e e s s e e e e sae e e e sne e e nn e sneeens F3-1
2. Basic SpecifiCations........ccuuiiiiiiiiiiiiiiee et a e nneaean F3-2 .
3. Pallet Magazine Operation Panel .........ccccceiiiiiiiiiiiniciiiiieiecnccceiniee e F3-3
3.1 Pallet Magazine Operation Panel Buttons .........cccccovveviceceiiccccnnecvcnnee. F3-3
4. Preparations for Operation ..........cccuiieeiiiniieeerisiccccceiceeeeessesnreeesaaeeeesieaee s F3-7
4.1 Pallet SEArCH ........ooiiiiiciiieeeeit et e F3-7
4.2  Pallet ROTAtioN ......ccciviniiiiiiiiiiieiiiiceciiec e ee st csenere e e e s s e seeeeanas F3-7
4.3  Pallet Ready Set ......cccoviiiiireiieeecee et n et F3-8
ST O o =1 £\ (1] o SRRV F3-8




G1. OPERATION: 5°/1° INDEXING TABLE
OMNUNO

G1. OPERATION: 5°/1° INDEXING TABLE
CONTENTS

1. OUHNE Of TADIE ..ottt G1-1

1.1 PAM NGMES ..ot e et e et G1-1
2. SPECIfICAIONS ..c.euiieeiiieieeieiee ettt et ee e e e ee e e e e e e s G1-1 i
3. OPEIALION ... itieeeeetet ettt ettt e e s e et e e et e et G1-2

3.1 Manual Operation Mode (manual zero point return) ........ccoeevevvevvennn. G1-2

3.2 Automatic Operation MOE ..........ccuiieeeieeeeeeeeeeeeeeer e e, G1-4




G2. OPERATION: NC ROTARY TABLE

Owaano
G2. OPERATION: NC ROTARY TABLE
CONTENTS
1. OUINE OFf TADIE ...t e e G2-1
1.1 P NGMES ...t G2-1
2. Specifications ........c.cceeeeeeeieeeeieceee e et e et e ——eeeraaaaraea s G2-2
3. OPEIAION ...ttt et et et ettt et G2-3
3.1 Manual Operation Mode (manual zero point return) ............oeeveuen...... G2-4°

3.2 Automatic Operation MOAE .........cc.ceeeeeeeeeeeeeeeeee e G2-5




H1. OPERATION: CHIP DISPOSAL DEVICE
Oawuuo

H1. OPERATION: CHIP DISPOSAL
DEVICE

CONTENTS

1. StANAAId TANK ..ot ettt ne e ee e H1-1

L I o= 14 1 - 1 0 1= SRR H1-.1 !

1.2 Standard Tank SrUCIUNE .........c.cceeeeieeeeieciecceceteceeeeeeeeee e s e et Hi-2 |

1.3 Basic SpecifiCations ..........ccveeierieiececeeeeceecee e, H1-2 |

2. Precautions On OPEeration ...........cccoieivesiiiiescesseeseseeseeseessssessssessssessens H1- 3
2.1 Precautions When Starting Machine Operation ............cccccvevvveeeveeeennnn. H1-3
2.2  Precautions During Machine Operation ...........ccooueeueeeeeeeeeeeeereeenoennn, H1-3
3. Cleaning .....ccceeevevmrerereeeen. eatsasmTessasasanssssaacasausssnsmassasALaLsnnanRRRtsn s R e raens H1-4
3.1 Cleaning PUnching PIate ...........cccoooeiireeeeiieecee e e H1-4
3.2 Cleaning Mesh Filter.............ccoecvueunn... ettt s et et e neeteeeneeans H1- 4

3.3 Cleaning TanK ........cccccciiiieiiiiiecerreirtre et ce s et eeeseseneas Hi-4




) H2. OPERATION: CHIP DISPOSAL DEVICE
O o

H2. OPERATION: CHIP DISPOSAL
DEVICE

CONTENTS

1. Lift-up Conveyor (OPtoN) ..........cueveveieereeeeeeeeee e oo H2- 1
1.1 Structure of Lift-up Conveyor (side & diagonal discharge types) .......... H2- 1 .
1.2 Structure of Lift-up Conveyor (rear discharge 1377 21) NSUR H2-2

2. Side DISCharge TYPE ...couvuerrueeeeeeeeeeseeeee e H2-3
2.1 Name of Each COMpOonent ..............ccoueeeeeeommmmeoeoooooooo H2- 3
2.2 Standard Specifications ..............oeceeeeeeeeemeeeeesoeeeeooooo H2- 4
2.3 Precautions oﬁ OPeration ..o, H2- 4

2.3.1 Precaution before starting the machine operation .............o.o.o......... H2- 6
2.3.2 Precaution during machine operation ... H2- 6

3. Diagonal DISCharge TYPE ......c.cveueeeeueereeeeeeeeeeeeeeeeeeeeeeeeeeoeeeeeoeeoeeoeeoee H2-7
3.1 Name of Each COmpoNent .............c.coeveueeeeeveremsioeoooooo H2-7
3.2 Standard SpecifiCations ...............eceeeeeeeemeeeereseseoeeeoeeeeeeeeeoeeeoesoe H2-7
3.3 Precautions on OPEration .............e.eeeeeeeerereeeseeoeeseoeoeoeoeoeoeoeoeoeoeoee H2-7

4. Rear DISCharge TYPO ........c.ceuvucueeeeeeeeeeeeeesese oo H2- 8
4.1 Name of Each Component ............ooeueueeveemeeoeeeeeoeeoeoeoeoeoeoeooon H2- 8
4.2 Standard SpeCifiCations ................eeeceeeeeeeeeeesseeeeeseeoeeeoeooeeoeoee H2- 8
4.3 Precautions on OPeration .............cocoeeeeeeeeeeeeeeeee oo H2-9

4.3.1 Precaution before starting the machine operation ..........ccccueeeunen.... H2-9
4.3.2 Precaution during machine operation ...............ooooooooooo H2-9
4.4 Cleaning Each COMPONENt ........c.ocoveeeeeeeeeeeeeeeeeeoeoeeeeeeeeeoeoeoeoeon H2- 9
4.4.1  Cleaning the punched plate (2) ........coceveveeeeeeeeeeeeooooooeooenn H2- 10
4.4.2 Cleaning the tank and conveyor ........ seserensrasessessssrarenanaaenesssansransansas H2- 10
4.5 Cleaning the second-stage lift-up CONVEYON ...t cesenane H2- 10




H3. OPERATION: SECONDARY PROCESSING DEVICE

MAKINO

OPERATION: SECONDARY PRO-
CESSING DEVICE

I
»

CONTENTS

1. Secondary Processing Device (Line-Filter TYpe) ......eeveeeeeveevveeveeenennee. H3- 1
1.1 Part NamMes ...ttt senesesresnne H3- 1
1.2 BasiC SpeCifiCations ......uiieeeiiiieiiiiecirie et e e e e s esaneaeas H3-2
1.3 CleaniNg...ciiiiieiieeie ettt et sn e H3-2

2. Secondary Processing Device (Paper-Bag Filter TYpe)......ccocvvevveeevevevinen. H3- 3
2.1 PartNamMeSs ........ccoiviieeieie et e e e e e e srea e s e s e s s raasr e e s s H3-3
2.2 Basic Specifications ........cciceeiiiuieeierieiee e H3-5
2.3 Precautions During Machine Operation ...........c.ccooeviieeerciiiceereseeeeenen H3-5

P2 11 Ty 1 o [OOSR H3- 6




J1. OPERATION: COOLANT SUPPLY DEVICE

O o

J1. OPERATION: COOLANT SUPPLY DEVICE
CONTENTS

el

. Coolant Supply Device Types/Names ...

L P R L] Fadrmrnssdannnna dtdrasnsssnnnnaa J1 1

2. Basic Specifications

Tensteveransassarnrnna “esesnnasnanns saeannan NN EsAMssss ANttt T AR s s tNr R e u” 5 =

3. Precautions on Operation.

D resvsama aes

Seteeesarsrsssssssnnnstsensncees J1-5




]
:.;e
;,%

fuc
i

G

. ' X. DAILY INSPECTION
O

X. DAILY INSPECTION
CONTENTS

1. SUPPlY Of Ol i

1.1 Lubricating Qil ...... T PUPPRRUSSPRUSUUURITRRIRIRRD. %
1.2 Hydraulic Oil.........cccvevivennnenne.
1.3 Spindie Cooling Qil.........

1.4 Coolant .......ueeeeeeeeeenceneeeenaannnn. ettt et am—etaaeenaaanan e eeaetaeemnaranerenaannnan . X2



