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MACHINE AND ATTACHMENTS-1. FPAMK
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Main Assemblies And Controls

Index block for
headstock (p5-32)
Arrow mark for headstock (p 5-41)

Headstock (p 5-18)
Axis direction indication (p 6-13)

vertical  spindle

Spindle seed selector (p 5-5)
Spindle transmission (p 5-5)

Hand wheel for headstock (p 5-18)
Active digital display (p 6-0)
Control console (p 1-4)
Emergency stop button (P5-3)
Feed motor (p 8-24)

Automatic centralized

Inbrication until (p 4-2, 5-44, 8-11)
Hydraulic until (p 8-7)

Machine column

Handwheel for table slide

, vertiacal (p 5-21)

Handwheel for table slide

, horizontal (p 5-20)

Remote control (p 5-12, 5-13)
Scales with adjustable pointers
(p5-19,5-21, 5-22)

Driver motor (p 5-5)

Vertical spindle head (p 5-32)
Vertical spindle (P 5-36)
Horizontal spindle (p 5-13)
Coolant line (p 5-45)

Fixed angular table (standard onversion
1 machines) (p 7-1)

Table slide (p5-20,5-21)
Control cabinet (p3-3)
Coolant pump (p5-46)

Machine base with coolant tank
(P-5-46)
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21

Control console with digital readout

Active digital display (p 6-1)

Ammeter for motor power (p 1-7)

Spindle stop (p 5-8)

Spindle on/range | (P 5-7)

Spindle on /range 1l (p 5-7)

Spindle brake (p 5-6)

Coolant on/off (p 5-46)

Signal lamp:

Ready for tool change

Champ/release tool button (p 5-12)

Emergency stop (p 5-3)

Feed rate control knob

Positioning rate button (p 5-28)

Feed stop button (p 5-26)

Feed in button (p 5-27)

Feed confirmation button (p 5-27)

Rapid traverse button (p 5-28)
Control cabinet

Main disconect switch (p5-1)

Selector for spindle CW/CCW rotation

(p 5-4)

Receptacle for attachments

Receptacle for machine lamp (p3-6)

Receptacle for centering microscope
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Arbeitsbereich
Working range

MaBe in mm
Dimensions in mm

QUL
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Vorschalt-Trafo
Transformer
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MACHINE AND ATTACHMENTS-1. FPAMK

Technical data
Working Range

X axis (longitudinal)
Y axis (transverse)
Z axis (vertical)

Power/manual

490/500 mm (20")
390/400 mm (16")
385/400 mm (16")

Quill stroke Z axis 80 mm (3")
Verticalspindle head manual adjustment on
headstock 50mm (2")

Main Drive

Pole —chainging 3-phase AC motor with Break and

change-speed transmission for CW/CCW rotation.

power rating

(100%/60% duty) 3.7/4.4kw (4/6 hp)
Motor speeds 1425/2829 rpm

18 spindle speeds 50-2500 rpm
Speed progression factor 1.25

Spindle taper st 40

Feed Drive

Permanent — field DC motor

Power rating 1.75 kw (2.35 hp)

6.3 to 630 mm/min
Infinitely variable (0.25to 25 ipm)
Rapid traverse 1300 mm/min (52 ipm)
Slide travel per handwheel revolution

X axis 4mm (0.16")

Y axis Z axes 205 mm (0.10")

Feed rate

Table slide

Clamping surface
4 T-slots. Width

842*274 (33" x11")
14mm H7 (0/55")

Max table load approx 600 kg (1320 Ib)

Installation Data

Floor space approx 25x 2.7m
(including safety area) (8x 9ft)

Machine weight approx 1450kg

Including vertical spindle (3200 Ib) Head and fixed
angular table

Operatng voltage 380V/50 Hz

Total connectead load 9.5 kVA

Non-metric values are approximations.
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MACHINE AND ATTACHMENTS-2.fixed angular table

Main Assemblies And Controls

(@) T-Slot bolts for mounting the table (3
on each side) (p 7-2)

(b) 2 Central —Slot bolts for mounting the
table (p 7-2)
Version 1 of the FP4AMK machine is
supplied with a fixed angular table as
standard equipment.

Technical data

Stock no 2230001600
Clampingsurface 800*460mm (32" x18")
7T-slots width 14H7mm (9/16")
Spaced 63 mm (21/2")

Max clearance, vertical spindle/table

surface 473 mm(18")
Max table load approx ~ 400kg (880 Ib)
Weight 170 kg (3751b)

It should be noted that non-metric values
are approximations.
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MACHINE AND ATTACHMENTS-3- universal table

Main assemblies and controls

(@) Clamping nuts nutus table roution about (C
axis)(p 7-8)

(b) Dial indicator (table fine adjustment in B
axis) (P 7-11)

(©) Dial indicator (table fine adjustment in A
axis (p 7-11)

(d) Table Setting scale (B axis) (p 7-9)

(e) I(_Pe7ad8 )screw for pivoting table about B axis

0 Clamping screws for tiliting table about A
axis (p 7-7)

() Table clamping lever (p7-5)

(h) Table Setting scale (A axis)(p7-7)

0] Dial indicator or (table fine adjustment in C
axis) (P7-11)

(K) %J)ntrol knob for setting reduction ratio (p7-
) Handwheel for table rotation about (C axis)
(p7-10) o :
(m) I7_efa)d screw for tilting table about A axis (p
(n) Clamé)mg screw for ?table about (B axis)

The universal table is supplied with digital position ?

Technical data

Stock no 2203001200
Clamping surface 710 x 430 mm (28" x 17")

7T-slots Width 14mm H7 (9/16")
spaced 63 mm (2 1/2")

Centre recess dia. 63 mm H6 (2 1/2")

Depth 8 mm (5/16")

Distance table centre/mounting

surface 260 mm (10")
Max clearance vertical, spindle/

Table surface 387mm(21")
Max table load 300 kg (660 1b)
Weight 230 kg (510 Ib)

Swivel range (C axis) table in horizontal
postion 360

Tilting range (A axis)towards /away from
Machine 45/15
Pivoting range (B axis), both ways 45

Measuring range, digital position readout
resolution. 360000 x 0.001°

60:1/120:1/240:1

It should be noted that non-metric values
are approximations.

(direct),

Reduction ratios.

1-11

(ouiil J55i8) JyisS (slen 2l 3 (shaol 521

s 9> 9 en GRSz (00 o) 05 JaeSS sleonee (@)

-V C

) oX(B e o ds wledas ol) eloul el (D)
v

N A e o 3ds wlodas 1) L,elul cels (€)
v

(V-2 2B o) webas Wlia (d)

A-NB e Js> oo 535 sl sl ze (B)
V=Y ) A jyme J5> s 3955 slp oS slezmy (F)

(V-002) 505 2 (Q)
V=Y 0) (A j570) kst ol (h)
(V=Y 2) € jom 53 3ads Sloliss ) sl cels ()

(V-VY 2) &8 o 2alS s oolass gl JiS 85 (K)

AV 2 C e Sy 2 5z slr i g (1)
(m)
(n)

V=Y ) A jgme 9> son 2557 ln Loy

A 2) B gme Jom e 1352 sl o)l sl
v

el oad g (o3 aled b Jlojouisn e

G:é Oledb|
A" X W) el VY- X FY

(1) sekaVF H7 o UT Lsv

(v= ) yiouleo #Y T sla Lo dlols
Y

(vl— ) onkeo $¥H6 635 o &l yg b
o ’ .

() Focka A 55 0 Ehgm Goe
peardes Y7 - 5ge gl g 5ae 35 50 Aol

(167) yoosken YAV s zbas g o8 j5one 4Lols

(39287 +) p,SelS Y
(Wl OV +) AF 5k YT (333
Ll H‘-‘“B 2 C 297 JP Olygd 0ga>

(A Jre g.éb.?ul S9d>)

V01 F0° il 31 590 Gaile Bl

a0 FO° b9y 98 5B e B e Gl izl ogu
G S ol vgu
a0 YFev e e Xelo e Vo S8« g08 ) Sules

/\r/ n/ ..................... wwdw

oads ool glaojlail a8 ol atils ax g



&g JUaiT b (e85 ler (310,5 juo -F— )] (pgmasio Wlilaso g (il
MACHINE AND ATTACHMENTS-4- Pivo table swivel table

1-12



Gog0 JUaiT b (hsS 5ler (310,5 juo —F— )] (pgmaso Wlilaso g (il
Machine and attachments-4.Pivotable swivel table

Main Assemblies And Controls

(&) Table setting scale (C axis) (p 7-35)

(b) Clamp screw for rotating table about C axis
(p 7-35)

(c) Index pin (C axis) (p 7-36)

(d) Table setting scale (B axis) (p 7-34)

(e) Lead screw for pivoiting table B axis (p 7-
34)

(f)  Claming screws for pivoting table about b
axis (p 7-34)

(g) Table setting scale (A axis) (p 7-33)

(h) Claming screws for tihliting table about A
axis (p7-32)

(i) Lead screw for tilting table about A axis (p
7-32)

Technical data

Stock no 2231000014
Clamping surface 600 x 384mm (24" x 15")

6T-slots Width
spaced 63 mm (2 1/2")

14mm H7 (9/16")

Centre bore dia. 40 mm H6
centre/mounting

Surface 200mrn (8")

(1 1/2") Distance table

Max clearance, vertical spindle/table surface 390mm
(15"

Max table load approx 400 kg (880 1b)

Weight 1450 kg (320 Ib)

Swivel range (C axis) table in horizontal postion 360

'3I'(i)|ting range (A axis)towards and away from machine

Pivoting range (B axis), both ways 45
Direct indexting positions 4« 9o

It should be noted that non-metric
values are approximations.

1-13

Y-Y0 () C jome Joo soe 3552 (61 0035 slen

(Loaiss J59) J S (sl o1 5 ool o132
(V-Y0 ) (€ y9me J92) oo el oliie (@

(b)

e Ao (c)
(V-YF ) (B j9me) jus puas ol (d)

B jsme Jg> oo hails 5 ol Losal (e)

B oz Jo> oo il 5 (sl 005 )leSS slags ®
(V-YF o)

(V=YY 0) A jyme J5>) oo olss Wl ()

VYT 2 )A jomme Jso e 0535 2 (610 00510055 slezmn (h)

(V=YY ) A oo Joo 5un S sl Lol e ()

= OledMb|
(VE" X 10") jiaskeo £ 0 X YA joo haws

(811" sV T HT (2,0 b JSaT L5 #

(v~ ) e 8Y T ol dlols
Y

(1) yrockes ¥e HB s 535 0 &g S

(A7) yaskes Yoo W e alold g 5Lige pbans

Srerko YA+ (s o 5l (g0ge ol alols iSTas

(WA= oS 5heS F o b Sl
(g YY+) p,55kS 1 ¥O 039
a0 V80 bl cansg 0 C jame Jo> o)ly90 o090

ouls oole glaojlail aS” ail atsls ax g5



sogos Jlail b glomls Ob;}*n -0 QT P a0 wlilio 9 u.wuln
Machine and attachments-5.Pivo table circular table

0..400

1-14



G990 JLail b glo o (418,35 50 -0 OT e Ol g cilo

Machine and attachments-5.Pivo table circular table

Main Assemblies And Controls

(@) Clamping screws for tilting table about A
axis (p 7-42)

(b) Setting scale, A axis (p 7-42)

(c) Setting scale, B axis (p 7-43)

(d) lead screw for pivoiting table about B axis (p
7-43)

(e) claming screw for pivoiting table about C
axis(p 7-43)

(f) claming screw for rotating table about C
axis(p 7-45)

(9) Crank with indexing unit for rotating table
about C axis (p 7-45)

(h)  Clamp for lead screw (p 7-45)

(i) Setting scale, C axis (p 7-45)

(j) Lead screw for tilting table about A axis (p 7-
42)
The pivoting circular table is supplied with an
indexing unit.

Technical data

Stock no 2236000014

Clamping surface dia 450 mm (18")

5T-slots Width 14mmH7 L
2

spaced 63 mm (2 1/2")

1 transverse T-slot width 14 mmH7 (9167

Centre counterbore dia. 63mmH6 (2 1/2")
Distance table centre/mounting surface: 295mm )

Max clearance vertical spindle/table

Surface 399mm (, 17
Max table load approx 200 kg (440 1b)
Weight 170 kg (375 Ib)

Swivel range (C axis) table in horizontal postion 360

Tilting range (A axis)towards / away from machine 45/15
Pivoting range (B axis), both ways 45

Centre bore dia.

63 mmH6 (2 1/2")
Distance table centre/mounting

Direct indexting by scale, 1 dinision 1

Indrect indexing by scale, reading accuracy 1min of are

Reducation ratio 1:90

Max indexing error, indirect indexing 30 sec of are

Index circles for indirect indexing 3
perforated index plates)
27,31, 34, 41, 43,/33,38,39,42,46/36,37,40,58

It should be noted that non-metric
values are approximations.
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Machine and attachments-6.Circular table

Main Assemblies And Controls

(@) Hand crak with indexing unit for rotating table about

C axis (p 7-56)

(b)  Clamping lever for lead screw (p 7-55)
(c) Preforated (p 7-57)
(d)  Angular setting scale (p 7-56)
(e)  Index pin for direct indexing (p 7-57)
(f)  Clamping lever for table top (p 7-56)
(g) Adapter plate (p 7-55)
The circular table is supplied with an adapter plate.

Technical data

Stock no 601700000
Clamping surface 380 mm (15")
Overall height 110 mm(4")
7T-slots Width 12mm H7 (3")
spaced 50 mm (2") 2
Worm rear reduction ratio 1:90

Max clearance vertical spindle/table

Surface 329mm (5,
Max clearance vertical spindle/table

Surface 329mm )

Direct indexing by scale, 1 division 1’
Direct indexing, umber of registers 24
Index circles for indirect indexing 3
perforated inde>§1 glates

27,31, 34, 41, 43,/33,38,39,42,46/36,37,40,58
Maxindexing erroe, direct

Indexing 1 min of arc
Indirect indexing 40 sec of arc
Weight 55 kg (120 Ib)

With adapter plate 76 kg(170 Ib)

It should be noted that non-metric
values are approximations.
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Machine and attachments-7.Index head
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Main Assemblies And Controls
(@) Clamping ,ever (indexspindle)
(p7-71)
(b) Clamping ,ever (indexspindle)
(p 7-70)
(¢) Angular setting scale (p 7-73)
(d) Clamping screw (p 7-75)
(e) Perforated index plate (p 7-81)

(f) Hand crank with indeing unit
(p 7-73 to 7-80)
(9) Tailstock (p 7-69 and 7-80)

(h) Overarm (p 7-7)
(i) Index pin (p 7-69)
(J)  24-register index plate (p 7-71)

The index head is dupplied with an
overarm and tatilstock
drawbar for collets.

Technical data

Stock no 2212000750
Index spindle ST 40

Collet capacity 25 mm (1)
Through bore dia 25mm (1")

Center heigh above clamping surface

1
90 mm 3 ?
Up to overarm 100 mm (4")

Distance Clamping axis/mounting surface
91 mm ¥,
2
Swivel rang (B axis) 360
Tilting range (A axis) towards/away from
Machine 15 /16

Direct indexing, umber of registers 24
Scale division for pivoting and ti{ting motions

Direct indexing registers 24

Indirect indexing via worm gearing by scale or index

plates division on worm

gearing scale 1 min of arc

Worm gearreduction ratio 1:90

Index circles for indirect indexing(3 perforated index
plates) 27, 31, 34, 41, 43,/33,38,39,42,46/36,37,40,58

Maxindexing erroe, indexing 1'30"
Indirect indexing 1 min of arc
Indirect indexing 1 min of arc
Weight with overarm 64 kg (140 Ib)
With out overarm 41 kg (90 Ib)

It should be noted that non-metric
values are approximations.
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Machine and attacjments -8.Compound chuck

Main Assemblies And Controls

(@) Clamping screw for slide adjustment (p 7-87)

(b) Lower Slide (p 7-87)

(c) Slide adjustment (p 7-87)

(d) Clamping screw for mounting chuck on
index head (p 7-86)

(e) Clamping flange (accessory item) (p7-88)

(f)  Upper slide (p7-87)

(9) Slide adjustment screw (p 7-87)

The compound chuck is optionally available for the
index head.

Technical data

Stock no 221800020
Clamping surface 180*180 mm ;. ;»
Height above index spindle nose 82 mm 5.

Adjustment rang from midway position
both axes +40mm (1 150y

1 revolution of adjustment screw 1 mm (g g47)
1 division of lead screw scale 0.01 mm (g.000 47

Max height of work approx 265 mm ;o)
Max work diameter (centred) approx 280 mm , .,

Weight (with standard accessories) 18 kg (40 Ib)

It should be noted that non-metric
values are approximations.
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Machine and attachments- 9. Spiral milling attachment

Main Assemblies And Controls

(@) Hand crank with indexing unit
(p 7-94)
(b) Spline shaft (p 7-91)
(c) Tailstock (p 7-97)
(d) Clamping screw (p 7-96)
(e) Scale for taper angle (p 7-92 and 96)
(f)  Selector lever (p 7-95)
(g) Change gear compartment (p 7-94)

Technical data

Stock no 2235000300
Index spindle taper ST 40
Collet capacity 25 mm (17

Max work diameter between centers 130 mm (5")

For parts shorter than 60 mm (21/2m70
mm (6”)

Max center distance 400 mm (167
Spiral lead range 210 8000 mm

(0.05" to  315")

Distance ciamping axis/ mounting surface
88 mm (3 1/2")

Max indexing error, indirect indexing 1 min of arc
Swivel rang, tapered work 0-45

Reversing clutch for right-hand and left hand spirals

Weight 88 kg (195 Ib)

It should be noted that non-metric
values are approximations.
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Machine and attachments -10. High-speed vertical spindle head

Main Assemblies And Controls
(@) Clamping lever for motor (p 7-104)
(b) Transport eyebolt (p 7-103)
(c) Drawbar retaining pin (p 7-105)
(d) Pivoting scale (p 7-107)
(e) Clamping screw (p 7-107)
() Clamping lever for cutter spindle (p 7-106)
(o) Drawbar for tools (p 7-105)
(h) Belt guard (p 7-104)
(i) Pivoting spindle head (p 7-107)

(5)  Spring barrel for spindle adjustment

Technical data

Stock no 2020000450
spindle taper St 40
Collet capacity 25 mm (17
Spindle quill axiadjustment manual ~ 60mm (2")

Scale ringe, 1 revolution approx 40 mm (11/27)

1 revolution 0.05mm (0.027)

Spindle speeds 1900, 2350, 3000, 3750,
4750, 6000 rpm

Pivoting range to scale, both ways 45"

Swivel rang of bracket with drive motor 360

Weight including electrical equipment
77 kg (160 Ib)

It should be noted that non-metric
values are approximations.
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Machine and attachments - 12.Corner milling head

Main Assemblies And Controls
(a) Clamping screw for pivoting about A axis (p
7-112)
(b) Spindle haed (p 7-112)

(c) Clamp for axially adjustable cutter spindle (p
7-112)
(d) Index pin (A axis) (p 7-114)

(e) Protective cap (tool clamping) (p 7-112)
(U] Brake (p 7-115)

(9) Transport eyebolt (p 7-115)

(h) Tilting scale (A axis) (p 7-112)

(i) Spring barrel for spindle axial adjustment (p
7-112)

() Clamping screw s for pivoiting about B axis
(p 7-113)

(k) Pivoting scale (B axis) (p 7-113)
U] Index pin (B axis) (p 7-114)

Technical data

Stock no 2271 000900
spindle taper St 40
Collet capacity 25mm (1)

Spindle quill axial adjustment manual  100mm (4

Scale ringe, 1 revolution approx
1 division

50 mm (5n
0.5mm (0.02")

Speed range
Same as horizontal spindle

Weight 90 kg (200 Ib)

It should be noted that non-metric
values are approximations.
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Machine and attachments - 12.Corner milling head

Main Assemblies And Controls
(@ Clamping screw for belt tension (p 7-122)
(b) Clamping screw for rotating spindle head
about C axis
(c) Drive belt (p 7-121) (7-122)
(d) Beltguard (p 7-121)
() Mounting bracket (p7-119)
(f) Tool mount (p 7-120)

The corner milling spind;e head is supplied with a
mounting bracket.

Technical data

Stock no 2036 000050
Collect capacity 4,6 mm
Special collets (5/32” & 174"

2 Spindle speeds 4000 and 6000 rpm
Motor power

(drine motor of its own) 0.55 kw

Spindle carrier adjustment range 360

Sindle pivoting range %"

Smallest internal diameter

Machine 60 mm (2157

Max cutting depth approx 170 mm (61 /27

Weight , spindle head with drine motor
27 kg (30 Ib)

Mounting bracket 13kg (30 Ib)

It should be noted that non-metric
values are approximations.
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Machine and attachments- 13. Slotting head
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Machine and attachments- 13. Slotting head
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Main Assemblies And Controls

@)
(b)

Ram (p 7-130)

Clamping screw for stroke adjustment (p 7-
130)

(¢) Clamping nut for slotting tool (p 7-129)
(d)

©)

Stroke adjustment (p 7-130)
Clampimg screws for pivoting about Baxis (p
7-131)

(f)  Stroke adjustment scale (p 7-130)

The corner milling spind;e head is supplied with a
mounting bracket.

Technical data

2211000100
80 mm (3")

Stock no
Max ram stroke

Stroke rates

Depending on transmission steps

Pivoting range to right and left, both ways 9"
Max slotting tool width 8mm (5167
Weight 33 kg (75 1b)

It should be noted that non-metric

values are approximations.
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Machine and attachments- 13. Slotting head
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Machine and attachments- 14. Precision boring head

Main Assemblies And Controls (Lowsss Jyis) J S sl ol g ol 1321
(@) Feed rate selector (p 7-136/7-138) (VAYANYE 0) 5b e poo Sl 7 jsiedomino 390> (@)
(b) Feed mode selector (p 7-137) VAYY 0) 5b e s 700 dmion S5l 2y, (D)
(c) Hand crank for manual fine feed (p 7-139) (VY o) BB (wd Jb ols sl (two pyal  (C)
(d) Hex socket for manual coarse fees (p 7-139) (V=AY ) (s i ,b ool sl oo s oS (d)
(e) Clamping lever for boring spindle (p 7-140) (VVFe o) ool3 ol Lol jome sl Jad ppal  (€)
(f) Downfees limit stop by scale (p 7-140) VVFe o) (shes ,b slpoansS e (F)
(9) Downfeed limit stop by slip gages 933 sloeslasl Ay Eas Jb (5l earsS abgie (@)
(gage blocks) (p 7-14) V-YFY o)
(h) Transport eyebolt (p 7-135) V-0 o) Jsl o (h)
(i) Pinoting scale (B axis) (p 7-142) ohss whie (i)
(i) Clamping screw for pivoting about B Y-VEY 2) B oo Jo> s sl Jid o ()
axis (p 7-142)
Technical data o Gl
Stock no 2021000100 Stf-. ! by 5
Spindle taper St 40 el by
Collet capacity 25 mm 17y (") el YO SIS b b
Boring spindle adjustment, power and manual s Suilegsl jeha il Ul Lol jeme eulan
100 mm (4" (F") jaskeo Voo

Boring head pivoting range to right and left, both g0 &« culy 5 oo Gyl 515 U351 e Glyoil 03gazme
ways 9" q. A
Number of spindle speeds 18 YA kol jsmma slace o slass
Speed range 50-2500 rpm 4B 50 390 YO« ¢ (I B% s Ci ps 0353500

umber of boring feeds 6 s b sloc yu olass
Feed range 0.01 to 0.12 mm/rev N o grekes Y L /o) L Cepw odgaxe

(0.0004 100,005 inirev) 7y~ TNy e e

Weight 61 kg (135 Ib) (3392 YYB) p,S5lS #1 o3
It should be noted that non-metric St e e 5D 0l 00ls (glalail oS ail azils azg

values are approximations.
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Machine and attachments- 15. Micro drilling attachment
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Machine and attachments- 15. Micro drilling attachment

Main Assemblies And Controls

(@) Taper shank (p 7-148)

(b) Spindle clamping lever (p 7-148)

(c) Adjustable balancing weight for coarse
adjustment of feed force (p 7-150)

(d) Clamping ring (p 7-149)

(e) Leverarm (p 7-148)

(f) Adjustable balancing weight for fine
adjustment of feed force (p 7-150)

(g) Snap lock to arrest spindle in upper rest
position (p 7-148)

The micro drilling attachment is optionally
available for the high- speed vertical spindle
head and precision boring head.

Technical data

Stock no 2023 000200
drill diameter
Weight feed 0.15 to 0.4 mm
(0.006” to 00167
drill diameter
manual feed 0.4 to 1.5 mm
(0.016" to 0.06")
Weight 2 kg (4 1b)
It should be noted that non-metric
values are approximations.
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Transport

Delivery of machine
L | "

m

il

\ 45
Wl

ek ol Ao 4 g b opdle 5 Jo> Goiie S B 5o etle sloojlps 5185 hed adse o
el 0l diny J&5 5 o Ao 4 Sl o g oS JE S35 5k J8 5 Jo Ggore Sl
Jom 00l aies g b Bone (5L
D3
The machine is bolted to the The machine is transported Upon delivery: remove side
bottom panel of a transport in a sturdy transport crate walls of transport crate.
crate. bolted to the bottom panel.

bk
Jesms Gl 0z 533 50 &,y 3:5| @
Sl o cawlonT il (25
J 5 Jom B0 0 s T s
Sl G35 o 51500 S 5L
Corgd b eile f0nas
Please inspect machine
for damage in transit and
check completeness of ac-
cessories as specified in
delivery note.

Sy il b ol o Aews 1y o

IRVEL SRCTARRV L SPN
Unscrew machine from bottom ... and lift by means of crane
panel ... or forklift (p 2-2)
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J& g Jo

A

Syl b oS o abiwwgy (il Joor

Transport of machine by crane or forklift

plagl Bl b il Jas 5 Joos
e
B9atuo Jaw g o JAL5S e
Transport machine céﬁ—
tiously,
CENTRE OF GRAVITY NOT IN
THE MIDDLE OF THE CRATE

2-3

= Sy il sl K b Ltk
BRIRRVER R P o PR I RO L O

.&@w}psom

Apply ropes or lift forks as to the
outside as possible, otherwise

machine might be tipped.

Ooeble 39

5 b oS ) Y 5
(o3, oy inles

(Ngy YY+ ) p,55ls VFO-
Caxdy Gialed ) V ooy 70
(o3,

(Ngy YAY ) 0,555 VYA~

Weight of machine:
Version  1(with fixed
angular table and digital
position readout)
.....1450 kg (3200 Ib)
version 2 (with digital)
position readout)....
1280 kg (2520 Ib)
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Transport in crate

9o o J 9 Joo

Transport without crate

P8 s e e
oY g8 Ao dace )

(\°~"XY")).‘2.AGL,¢-°(>'X)L"\
< O ol SO

o JBlas L (g3 ¥0) yie ®
(W YO ) ,F5ks VFe e L
ouisS laz slous -V

97 Slplass v

Transport equipment:
1 Steel rod

Im x 50 mm (40"x2")
1 endless rope

6m (20 ft), min load

capacity 1600 kg (3500 Lb)
2 spacersbroards
2 wooden support props

1) (Sl (sla ity blas! L

cagyle

3 e $eiS B0 p ol sl
U oasled oolaiwl giws &>
Use Hand wheel to

move table slide down
until it rests on support

props.

Cautiously remove plastic
covers ...

2-4

» &S Bl JI Jem e g
- a3 ol an padile (gt

... And insert transport rod
into and through opening in
column of machine

9 ¥ Al j0 I, Slb
cad J&xr b RE e N6
Ay jlaile S5

Sling rope around steel
rod. And crane hook or
lift frok.

9%1%&‘)0&;15‘&?6@9%
Loy 18 il (S oals
50.))5..\.:.1.3|) Oeisle ‘a)y Ll

a8 Lais 1) p3Y Jobs
Insert spacer boards be -
tween rope and the head
stock, lift machine
cautiously and balance as
required



Bgve g | g b J& 9 Joor
Transport without crate/ in crate

Balancing machine ormile 40,5 Joleio

dlate iy Gk Gl ST bl sl by il 5]

38 $93k g alewg ol 3R 93k hgnie g o
223 &8 > gl 8l Weps &8 o ity Sl |,
If machine tends to tip If machine tends to tip
backward move headstock forward move headstock
forward by means of hand back ward by means of
wheel hand wheel.
! r
: JA} J‘,L“‘J ‘
(Qjév'))fmﬁ ¢ uug 4;..2)\'
Qe plS a0k Jos Jol L
(W 7o) o Sks
o oS eSS
Transport equipment:
2 endless ropes E
9m (30 ft), min -
Load capacity 900 kg
(2000 Ib) each. ®
2 Wooden support props -
'Il‘lrm‘l‘-}___
Jegie 5l see (F925 00 el sl Sy ookl condg ) 58,0
».\.u‘Lo.l oolaw! .M|)_) 51_,>
Use handwheel to move Move spindle head to for -
table slide down until it rests ward end position (p5-43)

on support props.
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Transport in crate

a0 q.° ol a1y pdile i 1y 58 e o8 4S5 BLL R oo @ &= l_, I) u_,_M,LQ

O-YF o) oS B yuie O-YY o) oS NMijwde
Pivot vertical spindle head Attach arbor  support Bolt machine to bottom panel
through 90° (p 5-34). bearing (p 5-43) of transport crate.

vy Ggare  Jo sy
dmio 4 Sl cad b 8>
DS azzle Y-V

LIy abgye Dlileis g nilo
b, O3l olge l olazwl

Oy g Ky ao S
obl o casby 1 calis

MRS
Protect machine and
attachments from
moisture by moisture-
absorbing agents,
anticorrosion grease, LS (Some |y & 5 o Gotio

suitable covers. Fit transport crate.

For transport of crate
by means of crane or
forklift see p 2-2
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Transport on round bars or poles

oy b 5,5 slaale 59y Joo

Transport on round bars or poles

i3¥ Jlwg
ko
Equipment required
Crowbar
Ll 5o dszge lo)lds jo Laid | olo 9sS oy @il eslatul LT, pdile
%slils il
Apply crowbar to recesses in Lift machine by means of
machine base only crowbar
Y . = [/l | o .
055 Jam JolS Llisl b1, cpile 7 )
Sl st o isise & Jo> 5o 0 350 VIER - Y iEk

sleiend plo g JyuS ohb (JxS

i S5 0 lg lad ydile ol
Transport cautiously.
Never apply pushing or
lifting force to hand
wheels, control panel or
other delicate parts.

\J
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Assembly
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Assembly Installation of machine

oolo o — 5L ge

Installation of machine cpmilo udtd
Jisb 5 oS slalS sk asly o9 51
I omile &L & jgan! [0 wWisd o Kol
oS MVE) pgase zo T dlws A
—
L oolyor a0l 095> 4 0590 (ol 40w » I \\
30 WS axxlie odds ool Ll 4 udle L <X
oad s eble ceal (Sigz Lxl | ] L
. o
g.n.w‘ {_______ ___1_‘3 BAEES | P
Oseliss ol Lo 4 wlyl cilys ol oo 11 /s
CE /s
R g: | /L
. g e
S Caaglio gl oasly e S Litalas \\ : .
ogdlay pedile (459 U asils \b Joss (oly 9}.0\ S —-lts 500 ~+760
&S e |y 8 sl 59 S Tos l_*CEL_ o L i
bl 5 0lse 3l g le Wb cal oo | - N - 85
D)l a4z a5l e Sl s - e i\" E"\L"‘“" : ) ,i;

< Al e e, A O P 4
A.L:.w}g 45) G o u.ul.u)‘ - l A

(0900 g jglme Sloinilo

s9ide SLELSE b o G 51 ST
Slaly )l oS S 5l ails
..\....S ool

YU o a5 8 oledbl dx s8s ay)
(AsS dnzl e oy (S3

IF heavy workpieces have to
be machine, anchor machine
base by means of 4 anchoring
bolts M 16 (metric thread,
16mm dia), see information
leaflet Erection and installation
of machines supplied with the
machine.

For dimensions see foundation
diagram.

Make certain that load
capacity of floor is suffilent
for weight of machine plus
maximum permissible weight
of work.

The place erection should be
protected form
-excessive  temperature
fluctuations

- resonant vibration (as caused
by neigh bouring machines).

If this is not possible, int
erpose  vibration-  damping
material See  (information
leaflet cited above).
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Assembly Installation of machine

) 355 Gl 5l Al |y tle hgaia 51 U 0o b sl 1 S ShE Gl o)l slags

(Ca> o S oolitul i) by 4Sile b sl i

3l oolizul Lt

Level the machine by means Use handwheel to move Tighten clamping screws for
of spirit level (both directions)  table slide downwards. control console until console is

still movable with out moving
away of its own.

4

23 ekl ((Sose) Ty 3le 55 s 8 .
28 o 8L s (S8,
S ek 05 glad sl 5l S 58
LSS eslizal ¢ 6
Residues of anticorrosive agents
are subject to resinification and

will affect proper lubrication.
Never use aggressice solvents

. e such as
K, a 465 !l Jlexial -
> % sl w57 ) - trichloroethylene
il oo ] iy - acetone etc:

They will attack the paint.

Remove anticorrosive agent
using paraffin oil (kerosene).
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Assembly Power Connection

x4 Jlail = jlige

Power connection

g w ol S5, Loy il
20,5 Loy ayds
9 099 MJB YA d.).).:.’:‘ éuuo )L:Jj

e oy RS an o i
cdy YAl 5ty sl 050
bog a5 casle 5ige,ghuil S
oelas p3Y 5l yels (gl Al 1S

..\.:5[.@ oolaiwl sl

Have machine connected to
power supply by a qualified
electrician.

Power supply voltage 380
V: connect directly to
control cabinet.

For other voltages use the
transformer suppleid with
the machine This is factory-
adjusted to your line
voltage.

Sy @ Jlail

Connection directly to control cabinet JFS a4 pdies Jlas!
. ! - —— =
e e
= | [&=] &5 1) ] ] [k ek
e=2 B3
=¥ H

S Gk 5l Gr ool p
Fasled JBIo J 7S a4 09250

Insert power line through
opening in control .

305 | e Sip ey SBLa> o
pe pl 5L Gllae Jloey @,

Ales Jog 85
Connect green/yellow PE
(protective earth)wire to

terminal strip in accordance
with wiring diagram

ol Ls o by b as Ly

DS Jeog Jle 5

Connect phase wires L1, L2
and L3 to terminal strip.



Assembly Power Connection

x4 Jlail = jlige

s el AS L ile
(=Y o) &S
220 sl ly ol e
b cole glaw ie g
(0=t o). 48

LS ol e

v e,
s &%

(-1 ,2)

Switch on machine by
means of main -
disconnect switch (p5-2)
Set spindle for clockwise
rotation (p 5-4).

Start spindle rotation

(p 5-6).

Sz 0 Wb goges ol jme
S ghee cele slaasae
IR o S50 3o ) Vb &S50

WX

Vertical spindle  should
rotate clock wise if viewed
from above (p 5-4).

sl il o (e vz S
XL Jiooy 55 Y 5 ) Gl

NS Bee
If wrong, interchange lead

wires 1 and 2 on terminal
strip x1.

(dg YA« 31 yud 5Ly aslio (g1 2) H9i g0 ygmmil i 4 Sl

Connection to transformer (for power supply voltages other than 380 V)

KT Y]
Genenry
' i CH2A0R

]

»

_]

coe ~
co ol t 4| K
- ¥
A -t

Joy JiS am> 4 ]) i b
(V=Y o)asled

Connect machine supply line

to control cabinet (p 3-3).

3-5

)Fse ysil 3 2l g 4 1) 4dss Las

VLI
Insert supply line into opening
on transformer.

@05 e oaey (FBla> e
e Jate X1 Jlso
Connect green/ yellow PE

(protective earth) wire to
terminal strip x1.
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Assembly Power connection

@p & Jlasl jLige

’l LS dyy ol LS L il
(Y-0)
23 ol e Blhss oS >
Colo slaay,de OS> g
wly ol e il ol
sl oS -

Switch on machine by

KL Jley a1y 405 e Las

Siled Joyg
Connect power supply line
to terminal strip X1.

means of main disconnect
switch

(p5-2).

Select spindle clock wise
rotation (p 5-4).

Start spindle rotation (p 5-
6).

sl Bl e Glygd Sux S
JAS a0V 9 ) lapew o

DS Bge s5igeyshul S 0 L

If wrong, interchange lead
wires 1 and 2 on trans-
former or in control cabinet.

car > wb s ool e
a5 y90 y0 WS olye0 el slods,ie

20 )18 oy 3550 YL o
Vertical spindle  should
clockwise if viewedrotate
ftomabove ( p 5-4).



O 09y bl ol (58,5 ylgu — 5L ge
Assembly Mounting the machine lamp/Switching the lamp on

Mounting the machine lamp KO0 PRSP AENCSC N PO

vg

D

J.\.JLSB)l; &9y o |) wy Odi)ld.@;i &MO&)‘J@)Q‘)WY .M@I)o&)lgx.efdo#
A ceai esle Fit lamp to lamp holder. Tighten mounting nut.

Screw lamp holder into
spindle head mounting arm.

Switching on machine lamp

fluorecescent lamps.
Jaie JyS a4 1) oY o 4l Y LY o 4 1) Y daSs

Fit lamp cable to connector press lamp bottom 1 or 2
on control cabinet. seconds.
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Preparatory operations 4
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Proparatory operations
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Preparatory operations

Silw eobel wldos

25 Slrand O3le 2,5 Sl
S ol Olebl
ool 80 ame —

ok s A -
SS SIS, el

A Faspsd Sose 2
Make certain to check oil
reservoirs of
- main transmission,

- feedbox,

-centralized hubrication
system

and replenish if required

5 p ) 6 e )ity el
3R dee QBLL 5 bgws 22

(eolziwl & yq0 ,0) S (5, 1S0eq,
Operate centralizd lubrication
lever and lubricate handwheels

and arbor support bearing (if
used)

2ol S ab e
ANY 2) (IS 4w

Fill coolant tank. Quantity
12 (approx 3 gal) (p 8-12)

Ll 830 drar )0 (p€g) gl ()3l

check oil level in main transmission (1. Itr)

)

3R e Gy 0 1y L 8y adid lawg ax U 08y, s e (e

S0 T ke aS s

] Azl e

Check sight glass on head Correct oil level: middle of

stock. Quantity: 1.5 Itr (approx

3 pt).

sight glass.

‘J’TJ"':’L"'G""AU&JJC}G“JQ
g;ihﬂck——“‘fu-’ésg}l"'[iﬁ

(/\—‘\ u.p) .L..IJ.!

If not correct, replenish or
drain oil, as the case may
be (p 8-9).
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Preparatory operations Lubrication

Sl g yuad ol 53 (€9 gl (o)l

checking the oil level hydraulic until (1.5 Itr)

O Cromd 50 Sgy0um (489, (5

el 0050 )3 aey uile cly Bb

NS [Cadbl Iy o895 CJ‘“’
The oil reservoir of the hydraulic
until provided underneath the
machine paneling on the right
check oil level.

»

*

1565y Ol
2
A3k S0l oy

Correct oil level: approx 3 cm
(1.2") below upper rim of

reservoir.

el bl o3l (pE9) Ehaw 45 55y
S gliae D opEs)

Replenish oil when level is
getting low (p 8-7)

S 0 SS9 pww 30 (x€9) pdaw (w3l

Checking the oil level in the centralized lubrication system (2.7 Itr)

¥

Sy, 635y s 5 1) (589,
NS o 2
Check sight glass on

centralized lubrication
system. (p 8-11)

4-3

P GRSy s e
omile cel, b Jliog Ceand
G Lsa.m;l; 9 el o».\.g..))f Aozl
D98y 'Max" cadle
The oil reservoir is provided
underneath the nachine
paneling at bottom, right it

sgould be filled up to “max”
mark.

»

Release several lube pluses
by briefly pressing black
button on centralized
lubrication unit.
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Preparatory operations Lubrication

Lubrication of hand wheels

g FBOISP s ois,
Sl 0als Jrgzs o lasbin] liles

oolaw! L&b‘s,..wé C)'> 6)&5) 6‘).:

Use lube gun F60/SP
(supplied as  standard
equipment) to lubricate
hand wheels.

$ASidg, b eslil 31 5 6L

Sgd

Bearing to be lubricated
before each use.

o Glaaggy 5l eolatwl s
WSS 0 ly ol 4wy

A-Y axio a4 )5 (89, LS sl p
DS axl e

Apply several strokes of
lube gun. For lube points
see p 8-2.

L b gL,

358 Joo 80510455 BLL (5,029,

Lubrication of arbor support bearing

Shge a4 a5 VYY) ol e,
Cowl oals bem o lailiwl Slileie
S sslaruwl ‘_g)lSJ.éj) ‘_g\ﬁ

Use lube gun 1331 (supplied
as standard equipment)

oz olaggy 5l colatwl plKie
23S 0y ol 4 e

A=Y amio 4y )5 85, bE sl
DS dslie

Apply several strokes of
lube gun. For lube points
see p 8-2.
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Preparatory operations Checking oil levels

Z yexo aay sl by ahimae (35
Filling the oil chamber for the Z-axis screw

&= LS‘J.’ Ofyy abhae

Gk 3l wb 2 gse I) : ’ ] ®
JE sy, sl :
oedle Sliles g5,5 | t e ] } l - l
abize sl (58, smas i T '.
o gl o a8 ey, = | - -
LS ol oud (silal> T | F

Dy Al .
The oil chamber for 4 ool 1) és, 5 axslon | eys 3% Eligm 595 2 1) ose0 Tasme
the Z-ZXIS | Jae cnl lp oS 5 aap ¢l o) Refit cap to filler hole.

traversing  screw
must  be  with
bedways oil before
putting machine in
operation.

The oil chanber,
wich is located on
the front side of the
saddle, is closed
with a plastic cap.

S ooliul b 5 il

Remove cap and pourin oil up
to filler hole, using a hose and
funnel.

Bedways oil cqlp iso vg 220.

4-5






5-1

REN PIRN-ZARY R L

Operating the machine

S






Cilo (395 Jogals 9 (pg) ) uble Sl 10
Operating the machine 1. switching the machine on and off

Main disconnect switch

Jog g ad Lol wls

L}:ﬁj) Clg'; JLA‘ BWLY
sl s by ke

.)}J:A‘)Lg Lf:"':'l" déjs

The main disconnect
switch serves to switch
power supply to the
machine on and off.

ol

n

Lol 18 55155 7S aen s o )d Jog g lad ol oS

The main disconnect switch
is side of the control cabinet

provided on the rear

L Ghel LS Gio consy o
(JB ke b o Ll s
oAS B aSaBse 3 e L8

S Loe Ll el A4S

In zero position, the
main disconnect switch
can be locked by means
of up to three padlocks.
When locked, the switch
cannot be operated.

"4. Bz

Aaps Hlad cooly Bl 1) a8 Al
Push locking bar to the right.

Sy |y Jad
Attach padlock.
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Omlo (5055 (Pgels 9 gy =) mble Il G
Operating the machine 1. switching the machine on and off

Switching the machine on islo (43,5 cpiigy

'Y @

Als 5 MY Carsg 40 "0 amsg 5l ol oS
Set main disconnect switch from position “0” to

position “1”.

Switching the machine off

Cawlo (3035 Jhgels

Mb;)’ non . . .5 " nln . . .5 )‘ l) ».\.‘.15
Set main disconnect switch from position “1” to.
Position "o"

S Ules ol s olas L
2 gen ool (o)) i 5
D gie 5 e 5L 53 g0 —
55 Jor LS e -
3 g B gia o S

23 3pm e Soxdy b -

Ly Jhews J:A;”Lu d2o

:}J;L;a Q}T
Switching the  main
disconnect switch off has
the same effect as an
emergency stop:
- Feed motor stops;
-Cutter spindle stops
with brake applied;
- Digital position display
forgets cuurent position.
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Operating the machine 1. switching the machine on and off

Emergency stop

Joe ol 8o g0 5l (SO aSadge
0% asles (adgie |)g8 yudle wyled
igdos iBgle oS e (loygige -
o5 Jes bG8 &) el yeme -
;C,\ﬂ_v..éj tJ“‘L’“ ‘_gl).g gs"é) (o —
S 2See Sgal 8 1 9z ge Conds

(S
If one the two emergency
stop buttons is operated, the
machine will stop
immediately:
-feed motors stops;
-cutter spindle stop with
brake applied.
-Digital position display
‘forget” current position.

ool kol By daSs L WS adad 1) Lol galdsTil g

Either: Or:
Operate emergency stop. Switch off main disconnect
switch (p 5-2)

(631! g Sy 31 cymble il IS

Restarting the machine after an emergency stop

Sy e oeile il IS 6l
foama ) b Hgi5e — 5, lasl iy
O-Y (o) S (pbo,

oame |, kol ysome & om0 y5ige -
O-F (o) S (p09)

by aled Sln (o03) pitas -
(VY o) 0S e loase |

To restart the machine after

an emergency stop

- restart feed motor (p 5-27);
- restart spindle drive motor
(p 5-6)

- reset active digital display

(p 6-11).

5-3

\ Y

) —

b .3,

Ny il
N
T e

ol S L1y gl asl @iy daSs
by cole slaayie gz 5o o
Reset emergency stop
button by turning it
clockwise
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Operating the machine 2. Cutter spindle

Spindle clockwise/ counterclockwise rotation

oads 48,5 IS iy sloylil e
)o&w;lcim)lf)smdy%
2L cels glaa,ie oS > cqe

a3l o BN

Depending on the cutting
tool used, either clockwise or
counterclockwise spindle
rotation may be required.

\

&=

)

ey

2S5l ) sl b &5 sln
oS ooliul celes slaay e 33lse

Use clockwise rotation for
right — hand cutters.

S oS cr sl &S sl
oolaiwl  cele low,ae e

Use counterclockwise
rotation for left-hand cutters

L S R Losg, R
&
o 1d
4z e SlpseShe 05 L Glaaie Cuar 3 BOF lp S5 B 0 B sl

oolazwl )Lf 9o (Q]»é) A

Use selector switch to
select direction of spindle
rotation.

JE R ooy yo 1, oS cels

Set switch to “R”
clockwise rotation.

for

Candg yo |y oS cels glad jbe

Set switch

to

a3 L

“L” for

counterclockwise rotation.
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Operating the machine 2. Cutter spindle

Selecting the spindle speed S5 yeme (Gl s pw ool
Y
® — Gooo | |®

25 1l ks OIS jeme oy
Soy 35 s 00 ] Ao -
05 dux>

Sl 5o a5 15 jeme 4y bogy e a0Ss -
1S 2g2s J 58S

Selected spindle speed by
means of

- speed selector dials on
transmission and

- spindle on buttons on
control console.

DECKEL dewlxo 35 b3 5l obb g, |, L5 jomme o5 1) ,esle amio 3l Cwnd o]

8 geme G omed gl S b, Jps O 58 S S50 Sep a5 sl
O3 L) suwiles sl 3l 097

42,85 ;o 490 PY Jlk ol o)

(!

Use DECKEL slide rule (b Release spindle brake on O outer speed selector
5-9) to determine the control console. dial: find sector in which
spindle speed (eg 630 the desired speed (in this

rpm). case 630) is shown.
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Operating the machine 2. Cutter spindle

Ol B ol on 1) sanss Qlatl dmio |, A3l oaisS bl aman  yoil 1, (L canS bl axio

A 050 Sy & amio 5l Cuond SeiSy e O b cdz 5l s &5 s

.o):f)bé\.llg)o‘w\QT)o MQJQLMJI)JJEQ)%M‘;)“

Rott.?te outte ' selec_:;[ﬁ ' Olﬁl Rotate inner dial until
until  sector  wi e ;

desired speed is in upward Pull outinner dial. arrow, ~after  dial has

. snapped back to engaged

position position, points at desired

speed.
Wy e ladl )

starting the cutter spindle

’ o~ |

&
=

sleade Cax 0 1) I8 jeme amio g9, 5l ) LI jemme Ceeps S LB (55, 51 L ez 08
QS eudis QT O L el VIS VP =S R CEL g B YKl
0-f ) -0 )

Set spindle for clockwise or Set spindle speed on Apply spindle brake on
counterclockwise rotation selector dial (p 5-5). control console

(p 5-4)
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Operating the machine 2. Cutter spindle

DL )LS BE el J‘f 4)/\.:8.;}‘

ol sl 55 oS

Es

<o 0 W || A
Spindle will not start DOOOD
when spindle brake is in BT
released condition. L (o)OO o)

Side 3 IS e e S| IS eme il S Gl
BV PR Py 0 NS IS < POt auS oolaul | deSs

IF desired spindle speed
is dark-coloured circle of

. ...Operate  Spindle on/
outer dial ...

range | button.

~ 606 0O

Al gy Jhal 0y50 Caspu ST jeme anSe il IS ol
T N e 11 B I S-T'3) S oolaul 115118
If desired spindle speed is

light —coloured circle of -~ Operate “Spindle on/

outer dial. .. range Il button.
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Operating the machine 2. Cutter spindle

Stopping the cutter spindle J5 jemo (40,5 adgio
— w88 || | [c——= 888 || [[c— =eec
ooo gatifle ooo .Baad ooo 8456
ogoo 9999 ] 0goo 9999 j1 || veme 0990 | ¢

‘ r,
——— 1 I | i 1 | i 1
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,—-~—-‘ O0® —~Q QO V® ~~|Q000®
\\l W g W M el RU A
ooooJ ZFOO0000]| |[30600000]
H 1 1 . 11 ¥ e K]
5 09 B peme Bl 18 ST S 55 IS jemme wll 0¥ S S )5 jemme B AaSs
520 ghl )0 ezse e A5

J5sS 4z @) 1) oo e Seled oslanal s

If the spindle is to coast If spindle is to be . .

without brake: braked: Operate spindle  stop

Release spindle brake on
control console.

Changing the speed range

a | sogame 5l e s
@by 5l oom L 1 sogume

Ll o S 900
Changing from speed
range | to range Il is
only permissible after
stopping the spindle.

Apply spindle brake on PUto™

control console.

o g 3090 (4045 (PgE

\\”/ N
$%kcoo

H

~1] ,% uJﬂ
S:C) ’a’j)
é

JS8) oS Ggie |, LI jeme 00,5 bl 1) anas Cepw
(S oSV G Jhgs 1) LI jeme 5 (00 ()

B-F o) w3l

Stop spindle (see above). Select new speed range (p
5-5) and restart the spindle

(p 5-6)



I e =Y il il
Operating the machine 2. Cutter spindle

DECKEL dwlxe S b5 5,15 j920 c yus

Spindlespeed / DECKELSIide rule

el » AL GCAEE R A IR
{5'[‘ *:; f/i -r:(\q ...L...J-.ll““‘
Anpmgom o tma ;@
(] h
bt
L]
MACHINE SAZI TABRI ! 2
a
oy o
£ 00 »
Factory Tel: Expont depd oom 411 mdne ’ o »n
Po b aen v TABHIZIRAN L -
g o Fa oo e o I.I'N 1 »
E-Ma Expentfbona g oup com : Y e
T iAod St b 1 KAREGAR SHOVALL vl
v TEHRANIRAN e N
Tek oont 21 200043 wpagd 'Ll o h
Faw: s 30 s w ol
s hearny'y o ment
. 1 J ‘¥ : -
['& TRRLETREE) (1 ,br"'rﬁ“. TR T TR T T r"‘"!l
L ] i) ey e fri

DECKEL il i8S lax Sosro Db
.))ﬂﬂ)l&)gj"m )J‘gé;w“"_
The DECKEL slide rule can OB anksd e -
be used to calculate the Data required:
required spindle speed. -cutter diameter:

- material of cutter;
- material of workpiece

Wdrwrrs P fodiren vany %’ Sonnihp ey e, v fm i)
- T S Spevmpen | SnTintes
/Z/K//////Z’//./,I./z e e

A+ s L HSS 3 & Je aanl VRIEDIST ; ‘ég S e A :

TR f‘-}‘r‘{ﬂ;g} ;MS’IA’ {:“;( ; :(1’”!,{, = 11 .,},’é
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Trodd noedriglege behevrgidet KT ; T=tien 1 43 : )Lo g
M*L“* Jrodt hpchiagdeet [Cr . CreN vl OAALE A Evalion | 10 L i
& o STV Cuwvg A ‘-‘?'A‘v-! Hirte VAT me ) tegoagn ¥ 16 1 3 bl
Wrevikag, Liamranis, torgvs Pl 0l Areedanndd # | 13! MY
AL grarmn g Ausqanaere) LAl teahilen 08 | 0 | s | R
Example A, Lo 4 5410 mam A Frvivan | 100 | X0 19| tl.'):!
- - Wagniremieylenieg /&//[‘ etk )-'g_ [ fg M:A;)_
Tool: plaln mllllng cutter, Cemiriofie, hoet P/l e en e o

80 mm dia, HSS.
Workpiece: carbon steel st
70-2 tensile strength min
700 n/mm 2.

st 5le (ST AO) A Iy s OLES 1 SIS ankad 85le S 1, ot

s GE s HSS i sl 5l 550 608
Find line showing workpiece material (ST 85) Coolant
required for HSS: soluble oil.
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Operating the machine 2. Cutter spindle
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Find column showing cutting speed (roughing, HSS cutter).
Cutting speed (V) required: 16 m/min
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Move cutterdiameter (d=80mm) underneath cuttering speed (v=16m/min).
Spindle speed (n) shown in window: 63 rpm.
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Operating the machine 2. Cutter spindle
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DECKEL Slide Rule — English Version
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Uses of the DECKEL slide rule are described on p 5-23 to 5-25.
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Operating the machine 3. Cutting tool

oo IRl =Y ble B lasl 15

5-12

Automatic tool clamping

P oo 25l s 4 &S )l
L 3l slo,ge DIN £AAYY SEEe (ol
oasS slo o 8,50 ,0 DIN paAvVY
(Fr ojless ojlulial  bgyse =StF-)
ROWI PRV VR
s bl slaygme OTT v g
aibe 5l
Jowane oeile gl &5 S
Gox b9 ool ooliiul (8 sl Sa)S
g o 33T Sy o
The tool Clamping system
is designed exclusively for
ST 40 DIN 69871 tool
shanks with DIN 69872
draw — in pins (st 40=
standard taper no. 40).
Option: system OTT tool
shanks with clamping The
tool is clamped
mechanically using cup
springs, and released by
hydraulic force.

e 53 Il ey a5 amae pleebl ol
S5 e u.:..;Lo AiSao Jos uasb [E RPN Y
25 e o, \J,A.u Sl (ogee b 28D

Wgdeo b g i Jotew!

This ensures reliable work

clamping, event of a
hydraulic ~ system  The
machine identifies the

active spindle (vertical or
horizontal) with the aid of a

Seilogi a1 34l

SHES (59)) JAES Dgey;y eolanal b

limit switch. The tools are

thus always clamped and
spindle

released in the
currently in use.

g W 1) (B el (0 Sl e

Use the remote control
handbox (on table slide, right)
to clamp and release the
cutting tool.

B g gog0e sl ygmo iyl 0,5 poe

Changing tool- vertical and horizontal spindles

)

WSz kol jeme Al
shb 59 "ieme Ag" asSs
L (J5sS Dgeay b S Sgen,y

VXS
When spindle is rynning
press “spindle stop” (on
Operator control panel or
remote control).

A Ssey 59, Sebe oY S

Mo s 1y 3 oeile oS
29,50 (rB9)

A white signal lamp on the
remote control lights up
when the machine is ready
for changing tools.

Grip tool with left hand.
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Operating the machine 3. Cutting tool

JrsS Ogeuy 435 g 5 Il aeSs
e jlas 1) Il Jlasl o

Press “Clamp release
tool” button on remote
control and remote

control and when clamp is
released.

Olaebl oz Gl o gelelE 5l
s o S e slaail; a5 oS Jol>
D 850 g 0ol

Inserting the new tool making
sure that the driver engages
the appropriate drive slot.

5-13

Clean
vertical spindle.

taper sleeve

i 0)lgd |y oS (Sl 4eSs
B9 50 03xlS ol jeore 4y 3l
ooy M a0k Il 0pS sz

.)5.“:)]4?)9).: —>g0 CA«»‘O&@AASOQ%

Press “clam/release tool” button
again: tool is drawn into
spindle.

CAUTION: Holding tool too
close to flange may be
dangerous.

i 1) s990s jeme SO b L STnl LIl (bgyke Alls

WS el |y

in Clean taper shank of tool
or tool mount.

Calosl

OO 0 0,5 b L
S 5l Jas!

WS o 6 S el
Note:
Protect
from
contamination
by fitting spindle
plug to spindle
not in use.

spindle
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Operating the machine 3. Cutting tool

Mounting the arbor support bearing

OBLL 31 cpdle a0 55 b (s sl

J\.\cS abu.’l.wl
OBLL L Sldes 3 Slns s ST
34 e

Old s, L) ands L (g3, 15 0BLL

Aolae alds s ey Ve

sk oKas 4SS50 3 S (S,

.JJ;J‘JE oalail S48 r)‘.b:

Use arbor support bearing for
mouting cutter arbors Max.
permissible spindle speed in
operation with arbor support
bearing:

1000 rpm

Lubricate bearing sleeve times a
day (oil gun) when unit is used
Continuously.

U oasly sl ) 58 e g5b
Lo o a3l el
..\.M:LJ oli';.:o = S9) [‘,....M..a.: w)l-ﬁ

S s I50me 1, K2 K1
Move spindle head forward
until last arrow is in line

whit index mark on head
stock Retigten K1 and K2.

399 o BLL 0,5 Hlgw

Gl g 58 A (595 g
O-FF (2 5% e BLL

Mount cutter arbor and fit
arbor support bearing P-
s.44)

Feed direction (roughing) (,55 s y9) )b <S>
\ Y S

3245 ols i pled s
S eslinul calbae (g8
Sl sl Al 55,3
Sl oY 5
Use conventional (up-cut)
milling in all roughing
operations.

Conventional milling is
required for ...

5-14

=

A5 ol Gee

.. great depths of cut,

Foogl s 58 ang hd
1
(@41‘1;) poonlas

cutter diameters in
excess of 40mm (1 1/2").
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Operating the machine 3. Cutting tool

Conventional milling Aleo 5,155 ,8

Ol S Al 854 s
Slosd LS S s

.J.&Log;a )Jﬁ @5 D.L.!J.z LgLAA.J
In conventional milling
the  feed  direction
opposes  the  rotary
motion of the cutting

edges of the milling
cutter.

o3l ands S L s b
olile (25 L) ol

3 gt o
Sl sk 1) Ll Lz o)lsen

Large surfaces cannot be
machined in a single
pass.

Always select the feed
direction in such a way
that ...

WS (6518 ool allee g, s g )l
... the cutting tool operates in the conventional mode.

5-15
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Operating the machine 3. Cutting tool

5-16

Feed direction in conventional milling

oS 03 gas dmmie pl 3 &S Jll.ia
:J,f Cly slaj b & o« Ly
SRR CEJ O Cg) ol
(ol cele laa jie Cgr
Cer) oS o b Bl
sl ,ie Abre Cgr Oy
2 Ohs Cer (AL e sl
The example shown on this
page applies to right — hand
cutters  (clockwise cutter
rotation).
For left-hand cutters
(counterclockwise rotation)

feed motions will be in the
opposite direction.

Ao 5,15 5,8 50 )L e

L)

”

Rear
headstock forward.

S (0 S8 > gl Byl 58 e

edge of workpiece

:)lf dxlad 63917 L5L°-’

S (g0 &8 2 e By 535

Front edge of workpiece:
headstock to the rear.

S askad ol sl

Ded go Suo 5 bl Byl IS5

Right side of work piece:

35 e 5 ashd Co sl
ow )50 )&MLQ
Left side of the work piece:

Table slide away from
operator.
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Operating the machine 4. Feed rate

(s, cotsy) sl
Feed direction(finishing)
Y
L

2 Sl b oAb (558

S UK s sl

» &

i 1
'I;H ”’Ll
AT
G 6 slagas 5 S ohiyh o Glajb ais o
(@;il\‘— ) Sl yande £ 5
Y

... cutter diameters below
40 mm (1 1/2")

Conventional (up-cut) or
climb (down-cut) milling
be used for...

... small depths of cut;

BBlye )53
Climb milling
\ - "
30b S (Gl O 55 s ’ UL ®

ek bad Ol Cr wmil

.gfv\-ﬂ‘

In climb milling, the
directions of feed motion
and cutting edge rotation
are the same.

5-17
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Operating the machine 4. Feed rate

Manual controlle

Wlgee b bl p9i 5 eS >
255 el hgoas bwgie (e ol
S o 9o Jagai 2 S5 > 590 G
1398 o0 o JgiS

X slayg20 5 yiorlo

Y slajsme 55 yiaddes /O

Z 6L"’)9-7‘~° B r.«o.ol.».c Yo
The machine slides can be moved

manually by means of
handwhells.
One revolution of handwheel

moved the sildes:

4 mm in the axis;

2.5 mm in the Y axis;
2.5 mm in the Z axis;

d slide motions

keSS 5> (S J s

1

I

IS sl ey g

b.';...;.)

ks 6 olie 3l

oeile sla Seas Adjustable scale ring.

Hand wheels for manual
control of machine slids.

Headstock manual adjustment

\

S 38N

g

DS S emme se 5 0l
Release axis clamp.

5-18

SedS Ggym 1y Jrgaie
Pull out hand wheel.

Turn pulled-out handwheel.
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Operating the machine 4. Feed rate

B o Jgae o5 wdse gz 0 hgsie (005 fdse

@ R sk Sele glaayie 58w ok cele slaaie

Counterclockwise rotation: ~ Clockwise rotation:
Headstock forward. Headstock back.
. . ; v
B Oyt |y 52 93k &S > m » ®
BTN

AT AL rae
The headstock traverse can . :

be read off ...

= 060000
000 ©

s 555 yegSee 9, 5l 3 d9zse Y amie 5, 3l
Seow seeme il 65y Sl Cendy Gl Jlmms el
... from the scale on the ... from the Y display of

hand wheel and a scale the  digital position
with adjustable pointer; readout.

5-19
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Operating the machine 4. Feed rate

Table slide manual adjustment (horizontal)

B

' 4

S S 1) ey sl

SiSe o 1y g Sls,Se ) 000tST gy gie
Turn pulled-out hand heel.

Release axis clamp. Pull out hand wheel.
. ¥ . 0
e [
of o \of
& e
\j \\7

oz B e S &g
Sl 4 e el laaie
Counterclockwise

rotation:  table  slide
towards operator.

5-20

el gloayjie Cq )3 (595 g

Dgde 599 55l pl 5l e

Clockwise rotation:
Table slide away from
operator.
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Operating the machine 4. Feed rate

OlFse 1) B ime (B &S > jlada
w5 88 5 55k @b

The table slide horizontal

traverse can be read off.

,////_”@ odbo
v(—__J 88835
oooo

(o) o9 Sen 59y I -
S5y 3 b g (59, )0 S99
Al s 4 e (wlidie

aelas L
...Form the scale on the ... from the X display of

handwheel and a scale the  digital  position
with adjustable pointer;  readout.

(B) H jomo (Gwrd udicd

Table slide manual adjustment (vertical)

S S ) emee ey oyl SSe o 1y g 1y 0ol eadS (g Jugiie
Al X
Release axis clamp. Pull out handwheel. Turn pulled-out hand wheel.
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B> o S Bz 0S5 ase
ok Sol e el slaaie

A o S
Counte rclockwise rotation:
table slide down.

&b Sl e o9 S5 lade

QW o~.\.:|5> ).))
The table slide vertical
traverse can be read off ...

slodfie Cuz jo 85 dge

R S S SO e
IRECN

Clockwise rotation:

table slide up.

Yo
X =)
Qaooo
v(—__) 8888

LZZ
ﬁaggee@}

Qooo ©
e ——

(Phie) yosSen 3, 5l

S9y 5L e 0 0g2ge

FB el a4 e elie

... from the scale on the
hand wheel and a scale
with adjustable pointer;

3O dg>ge Z axio S9y 5

... from the Z display of
the digital position readout.
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Feed rate- DEKEL slide rule

Olgse |, DECKET dslone (25 s
RS N CPSE I B

ip5Y Sledlbl

S skl e -

558 45 slad -

508 Ak iz -

558 sdils slass -

58 AR L e -

B8t VoY S oYsh adkd b

wxﬁ,lﬁlvny y S Ceglie
mm

slaws HSS jedo Av culs @ (s)lop
A alass

The DECKET slide rule can be

used to calculate the required feed

rate.

Data required :

- material of workpiece.

- cutter diameter.

- material of cutter.

- no, of teeth in cutter.

- speed of cutter.

Example

Workpiece: carbon steel st 70-2

tensile strength min 700 n/mm?2

Tools: shell end mill, 80 mm dia,

HSS, 10 teeth.

DE

KEL fouloe 25 LS

1
Bogerngrng 1om Padypm spni AT S Bw v A0y wdeh Wange e n Tr g g rn sk |y ol
ot fy N e vpean
- 7 w) R B e ) L I
L o AL A BT
@%ﬂaﬁ’%t} : A S A o e P L £l
N ol n, he 3 Bl Fat e
nf»:" e [ Tmaides 17 H iR s ST ’ei
SN B idnbn g wo P Lk Toaligs | ) ] ﬁ MY Eaig el e
T P e Tegge Lt KB SN B SRR o
B e M e e L v I Gl I T TR CENC] 1 A 4y t
g o e o S LT e TR S 7 BRIz L)
Lok bbbk 2l A e | T g H W E T IR
AT e e NI i XENE ? N7
Romiviade bb A TSR] mekea W W Y RN SR ONLED LEieh
- .
4 E
g R :
fawe 8 Fbasrareen L 1 i ]
’t« u“»:-":'n L:ﬂ'»v ; g 4z i
Nn:n.'w;uue.h.\:.” "1'3 & |Xafdx as
(Ve .
(T ) akd i saims olis bs
tn ek

Find line showing workpiece material (700 n/mm).

¥

Rt tnwms Fan hibred i e e ] )t et ’[’1"2'}‘:" Lol
- Al Fyvrrwt | tiiiuny [ Dhewmpwn | fapbabtpy f//’ m,‘
Py | werad [ROVTHET I / J‘ -
§ bt 30 ) Teb M0 wak ‘f ) "-’ LA
bL,."“"l": 5 "é.}.g.""’“" S Bl B e @{;5 rrE Ty
E@‘ Eﬁf‘m/‘.zrr‘ L% .‘.._Y L % 0 D A NS A Ar‘.?.)n X
:.‘. T SIS 2 __64 B W R AT
J;~ -:n‘:’r:ln&-vi‘"' “w!.“" [y Mg' ¥ '.'.,*mn i ? RG]
Ao g&n&a AL D00 & Jewrivema |4 LML sk LEEREEL)
kz::v‘“mv— ’1‘5)\}7 - KJ N ALY
Wiy Dombamin Tuiged | 4o sdl o ' Y 3 Hws
b0 T e v o ol kdaasn U T Y ML ; nﬁ 3
AL Dok 1 il F iy U ioe | om | el At ii‘ :.M
Bl Gl e e A Pwweh 2 3L [ en | N 3
D..bst):;a. P 1 ) neses 3 ogri oW | M gR, g’t“- ’J,‘ Lo
N ; s 3
X
N W arny 15s Reky faten E;v,-l 3 ; E
D e T ) }4.6 Ry 1
IR el L R M RE L
- Yook X X ..- L
O el 5 L1 R LI TR EE

A cals 4 g)ls 00l) auS Tag 1) eolitul 5550 5l 4 bgsse feiw " (S,) 5,8 & wils o gl a4 b lade Tewd o

8) sk <1V 558 &5 Blais 5 sl3) & b (rorkes

(0

LG”“ o/

In section Feed per cuttertooth (s) find column for tool used (shell end mill 80 mm).
Proposed feed per cuttertooth: 0.16 mm (0.006").
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\ v
Drehzahl n [min') m '
0,01 Richtwerte fur
0,02 <
' = w toff
@ 0.04 E erksto
2 o008 £
- 2 01 — | Stahl unlegiert
-g 0,2 12,5| 2 Stahl unleg. un
D510 10 = 146 &5 0.3 20| 2 [“Stahl unleg. u.
2 E 0,4 25 _g’ Stahl niedrigle
¥ E o5 32| € [ Stahl niedrigle
= 2 .2 06 40| 2 | Stahl hochlegie
(0006X 10 006) o0 i 0,8 50 g Grauguf3 mittle
0 _g 1,0 o [ Messing, Zinnb
@ 1,2 80| 2 Al-lLegierung,a|
2 16 | 1002 [CALGuB(Silumi
el 2,0 125 § Magnesiumlegi
2:5 160 Kunststoffe, ha

Bls oo lh Db e palol il U (W) 1 55 s Olyss o L3 Abgs oo 53 |y 35 e S

)b(@h/n'\li M”»J\'\))&é'@; S mns DECKET alowe iS Lo S o dle S Lt
Obolde = (V) 558 @J Ll sluws
g L e V) sl i 0% )

Su( Set spindle speed in window

Feed per cutter tools (0.16 mm or  H.iormine spindle speed (n) using

0.006") multiplied by number pECKET slide rule (p 5-9): n=63
of teeth in cutter (10)= Feed per rpm,

cutter revolution (1.6 mm
0r0.006" ).

Drenzaht n [min'} |l i .
0.01 Richtwerte fir H
ggi Werkstoff

I 0,08
- 0,1 Stahl unlegiert

’_‘ 0.2 12,5 Stahl unleg. un
0.3 20 Stahl unleg. u.
0.4 25 Stahl niedrigle
0,5 32| Stahl niedrigle

50 0.6 40 Stahl hochlegie]
0,8 50 Graugufd mittle

0 1.0 63 g Messing, Zinnb
172 80 Al-Legierung,a

S 1,6 100 Al-Guf3 (Siluml
bl ’ 2.0 125 Magnesiumlegi
2:5 160 Kunststoffe, ha

Shl a5 b Ul Ao Dopslme 5o
SN ede VDG &S
e 1) p&) b e L Su(@l
(U) :4i3s 53 tedee Vor 5 S Ul
Adjacent to the feed percutter
revolution Su (1.6 mm or
0.006") you can read off the
feed rate (u): 100 mm/min (4
ipm)
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DECKET dwilo JiS 85 — 3L 9590 5193

Power requirement — DECKET slide rulie

Oy o DECKET fslee iS5 L
Sobpesly Jos Gl L opsY Ol
el DL wlsl Gl e S
35 &S s overloading

:fﬂ e

ol

B
AP Gas -
AP sbe -
Oeile gl 0155 -

o (@ D) e Vit Gas Ul

o \
el Ol (G;il \:)M\”V Sols el s

Slsks ¢ - FPAM

The DECKET slide rule can be
used for checking the power
required for a cutting operation, in
order to prevent overloading of the

machine.

Data required:
- Feed rate

- depth of cut
-width of cut

i DECKET iS5 L= 3 eslizal L
2o b Laids pn mede Vo) OLoce

(O=YY 10).5S poens |, (aids

Find feed rate (100 mm/minor 4 ipm),

using DECKET slide rule (p 5-23).

-power rating of machine

Example:

Depth of cut 16 mm (5/8");
Width : 32 mm (1 1/4");
Power rating FP4M:4 KW.

Frasbreite B [mm]
Cutter width [mm]

50 [ ¢3 ] 80 [ 100 [ 125 [ 160

ﬁ
10 [125] 16 [ 20 [ 25 32 [J0
315 | 250 [ 200 | 160 [ 124] 100 [ 80

63 | 50 | 40 | 32 | 25 | 20

Vorschubgeschwindigkeit u [mm/min]
Feed rate [mm/min]

Frastiefe a [mm|]
Cutting depth a [mm]

[ed ] @ o |12 16 o | 25 B
[IERESEEIEE 'KER (R 5> 1 o3
Leistung N pot [kW]
Motor power N pot (kW)

rados YY) (ols pponlp (o 5e 13 (ads o zedis Vo 0) L Cas s Jldis 53 (= Y/0KW) {)'Y Oy = ol 5o

Move feed rate (100 mm/min)underneath width of cut (32 mm)

5-25

OB ades YY) (g0ls 2 03l Gas 5
CM,;\ ol a:‘:

Power required (n=2.5 KW) is
shown underneath mot cutting
depth (32 mm).
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-F il el S

Selecting the feed rate

Sl G b S slls FPAMK
9 ol JJZS éf}fﬁ‘ Q)M aS
.z)'Lwdav.alJ.é ‘_}Jlﬂ J S s
3 33 ey sl b UL Oy
ar S~ Gl @ Db Ol
C«»‘ o L 0313 4.‘»‘)\ w..}':Ld
The FP4AMK has an electronically
controlled feedmotor permitting
infinitely variable feed rate
control on the control console.
A positioning rate is provided for
accurate positioning and a rapid

traverse rate for fast machine
slide motions.

YOO OO

AT W

300000,

b ey it

SRR (@ PE W ES] LI
() seas ||M] > "sees
PN @ e 9w
4a0a agululs
oon s[sle SRa
wfulale! Q999 { oGan SRS

*PD J L v J
"r, : ' % T1 It

e e B ) W

2

= SR )
Ghooo

Ky Mt W
e
XE@O0O000]

G383 b J S aaSs

feed control knob.

o .j ‘5\)! WS> "C,;.U )L.' O‘ﬁ-‘"

ps BRI
“Positioning rate” botton for
accurate positioning at low feed

rate.

Wl @
{ J aaen
fsfele
gon
ggao 9999
\ ?
i i1

HT
4
Oy
ol
| © &)

CS > Glp " oS> Sy DECKELawls 25 Ll gly JaS 5hb @) Jb Jas «aSs

oslaal L.

eile @
Rapid traverse rate “button for
fast machine slide motions.

5-26

Db o sla(0-YY )
Use DECKEL slide rule (p 5-

23) to determine the feed rate
and....

S el S ki

.... Use feed control knob on
control console to set the feed rate.
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Activating the control console

Al dl Jas L0 s ok slaasss
e JES LK e &l 5l S
sy Ul IS 1S oS -

G L s e IS S a3
Oy Lexdy il el atew
L P U PH PR

The feed bottons on the
controlconsole must first be
activated before the machine
slides can be moved by manual
control.

They are activated when the
“MANUAL” and “FEED” keys
on the active digital display are
illuminated.

If no.....

»

ey ey s JLAS L s

....Press “MANUAL”: lamp in
key light up.
Then ....

Starting/stopping the feed motor

30 35990 (90905 JI89 Eg b g A gie

! U | '.'::J.:J‘-"._J i
[ Sécd ||¥ C——3 ©obon
' 28as ops. 5395
Goo 0ooo aletile 2000
Ell_lj,ﬂd‘ 9&30 » L W :
J el
e e i 4 s : Lf
Ty, e e )
oo @ap ~—]603060
JRIOTO, . B .. 1L PR VW
e A OB® 0 e 5
Jeodoes B 56056]

LS 5 s ) s Db S Ol jen

Aoy e Lo oIS
Simulatonsly press “FEED ON”
button and  supllementray
“Confirmation” button: feed
motor starts.
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S w23 (5 5 S s LIS
)ﬁf@k})})l{uﬂ.gb}m‘)l{

Use feed control knob to set feed
rate (infinitely variable) The feed
rate can be set while the motor is
running.

DF e A Bl ol el WS
LS esliza

Use “feed off” to stop the feed
motor.
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Operating the machine 4. Feed rate
Rapid traverse rate &g S >
T T NI ) £ R L. " ; "o

s *maon ’ SN r;;;};;,o $ N oy T e S S sl e
0oo gggg 88%0 888% Al A el e L5 il
QQDO 'QOOJ L“’( ‘DGBJ AJ.:J&U:::))"JL"LSLA‘LS))"&M)@

il 5! AL

When ‘Rapid traverse’ button is

;1

|

i

od!

\

| S:ERy)

—YV o) Lk Lsse I

Aoz ) e S8 - 4eSs

(0 Press “RAPID TRAVERSE”

Start feed motor (p 5-27)

Positioning rate

ShCends 530S Ce o Lok ss e
4&_.»\.&) G ‘;‘5 .LSL;‘: )LS 3 gd>we
VL G AL 8l O oy aaSs

The feed morot runs at a very
low speed as long as the
“POSITIONING RATE”
button is held down. This
permits highly accurate
positioning.

5-28

button.

released, feed motor will stop, even
though it may have been started by
one of the * Feed on” buttons.

O g0 )Q s g
oLl ] o b Bl d 1t i )
’ ( ) 5 : ( J a0
Dﬁdm : ‘5@ noo e‘;’gg
» l'
ool P99% -1+ || 9000 PR e
g \ : e
Il 1 Il z
r-‘_—* v T 20 FT_ T O s W
S—1O00 0D ==~ OD®

(0-YV ) J =8 5kt 05 8 Jls

Actine control console (p 5-27).

o |y s gdeee L Ce 4SS
&JJEJAASJAK:)LA)UAM;AE}&)LJJJ}A
RES

Press “POSITIONING RATE”
button: feed motor keeps running as
long as button beld down.
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39w 53936 Silogil (4b) 59y

Headstock power feed

I L

(O—Yvup)%sa)m“))b)‘}:)a J:.SJJ‘JJAJJ(:JA‘ J*:“’)‘};S)’W.ﬁﬁbfﬁf;‘“
Start feed motor (P 5-27) Release axis clamp Move feed lever into engaged
position.
(
¥ -] 4

B« i sl ol st OLL

\

. - ﬁ‘.“5 | Ll e Sl el Sl S
S # g 5odd o (80 5l L pal A
A Nes o
Al e 2 e g5k
[0 0 w &S

At the end of the feed range the
—  headstock will trip one of the limit
stops.
Dpdekly o Gl e al iSaBse iy Bk L poal S8 The feed lever will be disengaged
and the headstock will stop.

dal s Bk e il IS Sk 4 e il s ekl

Lever to the left: Lever to the right:
head stock motion forward. head stock motion back.
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Table slide power feed (vertical) (80 908) w0 Silogil o5 p>

0=V o) S plsy |y 5L 55 e S LS e e el s 515 S s Cands o 1 L el
start feed motor(p 5-27). Release axis clamp Move feed lever in to engaged
position.

» s S35k ol eddes OLL s
S cless 5l S a5
"\".."‘") M\y bjP.-

sl o dal s

At the end of the feed range
headstock will trip one of the
limit stops.

b S e M e s e SIS S L fed lever will be

W) AS oS >N G b e disengaged _ and the
XS oS - ol ey 5 Feed lever away from table slide: headstock will stop.
Table slide up.

Feed Lever towards table slide:
Table slid down.
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(B 45 0 Siilogit (Jb) o5 >
Table slide power feed (horizontal)

0=V o) S plsy |y 5L 55 e S LS e e el s 515 S s Caxds 5 1 Ll
Start feed motor(p 5-27). Release axis clamp Move feed lever in to engaged
position.

S 4 e b easdee OLL 2
el ey dal s Sl sl 5
Aalpt e 5 el O (5,55

Sl

At the end of the feed range the table
Slide will trip one of the limit stops:

The feed lever will be disengaged and
headstock will stop.

.JSJCS)})}J\);_.\Q;E«{)E_}:A ..,\.'S@C,SJ;- )}3\)%‘)'\)}:)5}:#
Feed lever away towards Feed lever away from operator :
operator: table away from operator:

Table away towards operator.
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Operating the machine 5. Vertical spindle head

Pivoting the vertical spindle head SOPE ) g i 2
®
»

A a Olge b goses S WSS L OIS e 1590 50 glaciass sl OlF o 1) sl Glaae) Canss

3,5 G e lasls B S IS Gone Sl ab g e el
The vertical spindle head can be  The 0 and 90 positions are controlled  Angular position can be read off
tilted to any angular position. by location blocks. from a scale.

Typical applications

- ————

|

ﬁdda.wﬁuwﬂ\SC)hw&)LS)Jﬁ (O—iYW)QMQJ;)\y )ﬁ&dagﬁgjgﬂ:@&lﬂbd)wu
Lzes a3 glls  Mounting of attachments (p 5-42).  Operations  with arbor  support
bearing (p 5-43)

Milling of surfaces set at an
angle to the clamping surface.
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Operating the machine 5. Vertical spindle head

Setting the vertical spindle head to zero position

»

i Y

L

T

3

o.b.)‘.\.@i.; & )Le;- 9 a.L.v)LL@i'r &= 93
Fo L e O S Jae 536 )
s

Release two clamping screws at
front four clamping screw on the
swivel flanger of the spindle head.

PO Cardg & )38 g (49 5 el

L 8 s 5 s VLB 1 o
cele glaw de g SF
ISW.UVIPR

Pull out locating pin at top of
spindle head and lock pin by
turning it clockwise.

b ) 0 Cumdse 4 1y 550

Set spindle head to 0 position on
scale.

[T

ay

-e e
-
.

-
P

S S S0 5 h a s i
olls S cele law s Cug 5o 1,

.;;..i.ﬁfﬁv.lad_"”&:;asdﬁjb
Allow locating pin to snap into
engagement. Turn the milling

head clockwise, until locating
pin touch the engagement.
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S i 3 oS g 2

Retighten the six clamping screw.

P A L U8 s B
AESS O, cole slaw ie Cg

Pull out locating pin and lock pin
by turning it clockwise.
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Setting the vertical spindle head to 90 position.

Do bl gl sl e
@) (30) 8 Cuniag 43 (52500

) ol sala
A second locating is
provided to ser the vertical
spindle head to horizontal
(90) position.

CEBI LR ST T PO P o

Turn spindle head to the Irft to
90 position on scale and adjust,
using locating pin.

B o S e 43S 5
ISW-ACRPRe

Clamp spindle head, then pull out

locating pin.

B b 4 Camd ilizio sligly @ § 99 gw v 3>

Pivoting the vertical spindle head to angular position.

b »

LI LA o

T

Eoler xS a5 2 0N S L B s BT o
O3 8 Jeate 35 (54, ekl
S A 5
Release two clamping screw at
front and four cImping screw on

the swivel flange of the spindle
head.

Pull out lockating pin and lock
pin by turning itclockwise.
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L osles woly & s ) 55

.A.,:S ‘—9;"'““ daff uul:ﬁ.a )\ oslaial

(U5 ki)

Tilt spindle head coarsely to
desired angular position using the
scale.
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[ GATREPIT g o5 { “V‘
{3 @ooa
3888
Qa0
fslalal Q999
: —

,! |§
» » » oot ~
100000
A W'""’""""i""'\

00000

e

S i 0l 1 eSS Slemy s S ahe b (550 0SS S JE e a5 pa
Retighten clamping screws
finger-tight.

OV 12) &S Slsm 5 33 45 Release spindle brake.

Mount centring tester or test
arbor on cutter spindle(p5-12)

N

4 '\“ i
ﬂ e
CmemE

] o T’“’——MJ =
WA s s

e ol Sl S Lol sl axdls sy JSles alols S
ol 8 Cboasls 5 el e s sy B s Cd e 58 e G Ol DA e 055 S L
LS B e oa D a3 VAL o5l Al i 1) Sl ol s, Cslle wsly 4 58 e S5 e
Either: Or: Syd e e

Rotate spindle and gauge precision Use test arbor and set angle by

angle gauge in 180 opposed positions.  aur gap method. Correct the spindle head position

if required.
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S Sk o3 1 0I5 (Slemny
Retighten clamping screws.

S9905 Sl gl Slet yow (51 5 58 g el

Positioning the vertical spindle head for angular holes

Sp 4 eSS S
4.L:1L{ J...a;‘.a

),.\il.w" u;:-ﬁ Adu.'b‘ J\ Bl

BY

4oy mles b e

Q,&)w )‘.Uia 3 O W}

-1 )
The spindle drive is
inhibited when the

microscope is plugged in.
To disengage spindle from
transmission  turn inner
speed selector dial to
position between two speed
values (p 5-6)
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Ef-bjs oslatul \:Jjgwjjg:‘ )‘ ZLL
b S s aaks Gl glaa)

Sy F s Conls
Either:
Use microscope, sight
workpiece edge and move to
position of anqular hole.

‘L‘Q}?Lw 31 eslazal I Sy :[i

Qdﬁ)dﬁf&bamw

Slasls F s Conss
Or:
Position the spindle head,
using test ball and cantring
tester, and move to position of
angular hole.
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Vertical spindle axial adjustment SO 905 415 gm0 (5 590 pudis
8

At edgdws 53 (63508 LIS g
HE oo sk () ke

The vertical spindle is axially
adjustable within a range of
80mm (3")

8

25 3950 (5 5950 palid digod s U5

Typical applications of axially adjustable spindle

S S S SIS e Dlles D2 e 05,5 O e a4
Dbasly e glasls ke (GSH e Dlles
(LW

Vertical drilling operations os on

a drill press. Upon tilting spindle head:

Drilling operations on angular
surfaces.
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Advancing the spindle quill

B 4 59y S5 5> OIS

b

Jo o bl Sl eslizal L1 LS el
(Lol o2l s

Release quill clamp, using pin
spanner (accessory item).

DTS i liss 1 S 5e 5
(Bl ozl) S eslizal oy

Retighten quill clamp, using pin
spanner (accessory item)

5-38

Sl s e gws fsS S > 1o a
>j‘:'L5° aéu.:..vl rbb
Either:

Advance spindle quill manually
using drum.

wioea ol e LSS
OJJS&;J:.«ArJPQ)y)D

338 g e 4

The spindle quill
always returns to
retracted position

unless clamped.

Lo

S a el deey & LS oS >
(Lol omD)dns oS >~
Or:

advance spindle quill by means of
spanner/wrench (accessory item).



Operating the machine 5. Vertical spindle head

$090 8w =0 (reiolo (Bl 10

Adjusting the vertical spindle head

S BT TS IS PCP
BS SIS TSRt

ool &S cl edd el
oS54 sl by &S~
RGSUER-L|

The vertical spindle head
is spindly mounted in the
headstock. It need not be
re,oved for horizontal
milling.

Operating position

B I L;U':J‘ 6[.&@.13.1}']?
Slhles Curds 5 Sses
Syi S0 s P
o Lol eblae S
Y e
dLﬂl )}N ‘3)"':';5‘ ‘5)&3«})
SRl O3S ose sl g
The gears of the
transmission and the
vertical spindle are in
engagement in the
operating postion of the
vertical spindle head.
The lifting magnet is
energized, the spindle
head is lubricated, The
vertical spindle is
activated for tool
changing.
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)'Jéﬂ‘)lSu]a}m}Jou Qéjs Jti) 6\f
J>'b 05 (¥ ek 00 B OIS e 1y
S5 s glacadle

The extand the worling range, the
spindle head can be advances 50

mm (2") within the arrow marks.

SO90E ) 99 yw el

s 3 3 01 Slhes 5 Sl 2ol
el ol uﬂ)&? ;SJ.>=:.A 6Lho_l;_l>ﬂ

Outside its operating range the spindle
head is disengaged from the spindle
drive gear.

Jo& Candg

(3508 52w S e e s US o

Vertical Spindle head drive gears....

s 008 Jb s 5w (GE, A
AA 028 G2 sl
Switch for spindle lubrication and

spindlehead  activation for tool
changing.
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92> 4 (S b @ j P LS >
Moving the vertical spindle head to front rest position.

a D

RS T
il hn e

G Sy o Sb w1y e L K KY 5 KY sl ey e g Al sl Sk | 8
(O—Y’iu.o).\.:.lsﬁ,@ja.m:jgﬁ .X.;.S )K\ k;)\ﬁ.k}&)))ﬁdj)b
S s T3 |, KY

Move spindle head forward until
last arrow is in line with index
mark on headstock Retighten k1
and k2.

Tilt spindle head to the left to 90 Release clamping screws K1 and
position and clamp (p 5-34). K2.

S 9w S 4 5 P g C5 >
Moving the vertical spindle head to rear rest position

b b Y

\) f}“‘ 9 qr U < kJ;hJ b )J’aj"" JM b KY 9 K\ ev\;.)l.l.gj &L@.g;ﬁ )}S&\J}b)ﬂ;’ﬁ&dﬂa{ b)}ﬁj«.«:

(0-YE o) IS G e LS S s Tsdoes |, KY 5 KY S
Tilt spindle head to the left to 90 Release clamping screws K1 and Move spindle head to the rear and
position and clamp (p 5-34). K2 . insert cover plate (move up to

stop) Retighten k1 and k2.
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Operating the machine 5. Vertical spindle head

Jos Sb @ 59 g 390
Moving spindle head to operating position

b 2

IS S sy o 5 S B
.\'SL;‘: ¢5)> O)iw Caxby 92
6;)3 I “ gsj>=:.4 6LAOJUJ\>J.>:

JREC
When moving the spindle head to
opearating position from one of the
two rest position the drive gears
move into engagement. To
facilitate gear engagement.

S L KY SKY bt ag b sae Condy S 1 b
Release clamps K1 and K2. o 6L s b slgedle o

e

Move spinle head to desired
operating  postion  between
arrow marks on headstock.

@}k@@w)bbj)ﬁé Jia‘.l.:& ealaal S350 oo )'\ b KY}K\aJJ)U& L§L€’~‘::' TJJ;;A
A e LG)Jﬁ 6})[.: 6})&@.&5&0 &g‘ Jaera.b)‘i&é%.L;bw

S S B Ce s o A DG deens Sl ol
5,8 53 5,5, Jlasl  Retighten clamping screws K1

oo . and K2.
Do not use the vertical spindle Clamping screws K3 to be used

Slighty move vertical spindle back unless the arrow mark on the ¢ . -vahments only.
and fronth by hand. headstock is position between

the two front arrow marks in the
soindle head adapter.
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$0908 j 8y =0 (riilo (Sl 10
Operating the machine 5. Vertical spindle head

38 Juo GBWL (5o (B 50 8 )5
Using the horizontal spindle without arbor support bearing

b b »

=~
s &

L})‘q'OU%QJLMb))AJM’ J‘:") KY )K\o.b\ﬂ.\.@i; LSLG'Z".‘.i G "\ftbjgj’ vi& a“ b J.L:M‘ Bl

S Loy 1y eal 5 W56 S 3 B s
(0¥t Lo)sS Release clamping screws K1 and Move spindle head back up to

stop.
Tilt spindle head to the left to 90° K. P

position and clamp (p 5-34).

’ Bl o S (05 (3508 * R

&) 2 Lz“ﬂ sgme &S b Vb e LS s O :
;@}5 e L s 30 4 88l DI ) ’ ' 4

The wvertical spindle is slighty
offset relative to the horizontal

) f spindle. o
S S |5 K2 Dot Measure offset and make due LS S ) adl Bl 1o s
Retighten K2. allowance in highaccuracy work Either:
when changing from vertical to Fit chip quard.

horizontal spindle and vice versa.
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Operating the machine 5. Vertical spindle head

$090 8w =0 (reiolo (Bl 10

Mounting of attachments

Nl

=

@)
i

{
{

donowd O Jug3 (99 o5 Jlgw

Ol 5 S5 03l Lablme L 1S i |y KY 5 KY Tsoe

A &S 1y g

Or.

Slide chip quard underneath
spindle head and mount
attachment

Retighten K1 and K2.

55 S by Slaedl S e 5o
g g Bd Jl e s

Protect spindlesfrom cutting chips
by fitting spindle plugs

395 Jao B b 891 yg0 & 1S

Using the horizontal spindle without arbor support bearing

$

i)

b

L A0 Gbow e 1 KY 5 KVl sl T

Recg
Release clamping screws K1 and
K2.

Tilt spindle head to the left to 90°
position and clamp (p 5-34).

5-43

GBS B sl S | 58 e
S Sl cdle bl s sl
Al sk

S s Tsdoes |, KY 5 KO

Move spindle head forward until
last arrow is in line with index
mark on headstock.

Retighten K1 and K2.



Operating the machine 6. Automatic centralized luvrication unit

055 Llgw sl 1y 58 J.y OB
LS eslinal 5 sladde
..1f’4t

L Jos L3 s Sl Co Sl
— L s s

LC{;T. ppis ai3s 53 593 Ve 55 e OBLL

53 amds Ao 1 QBLL S AL s

Olles)) S 8 s Su

)lj.g oslaul S50 r}\y\ﬁ NEC 4&:25)

28
Use arbor support bearing for
mounting cutter arbors Max.
permissible spindle speed in
operations - , -
V\F/Jith arbor support bearing: < °° o~ A 2 LA de ol
1000rpm oS
Lubricate bearing sleeve
several tims a day (oil gun)
when unit is used
continuously.

Sl e 58 aad ale 05,5 5005

(o-\Y u.ﬁ) L54.9‘ D D )j.é axs
Insert cutter arbor with cutting
tool into horizontal spindle (p 5-
12).

Fit arbor support bearing bracket
to front face of spindle head.

6;)0 6)&3) 0.:531033‘ ol
Automatic centralized lubrication until

SF My, Sl S S IS oS lappile ) eslas b -

S A Lses @A obS IP\ .
| | | fL
ol 5 W e 5 e L fv-—r~— o

Sleslazal b e ol A4S 0 (6,085, 5 Sy ol (5,8 o o s ‘\‘Tfﬂ Dﬁmq ”H,
JJSW)bASmJGJJJGCﬁ g

EPR PRI QIR SN LCIU

S By ey, slalr 3y ey,

035 phgy 4ids YOU Sl 4 ile

J..‘ZLA v Sl L_sjla BE j?u,ﬂi
7 o> B el a3 5 455 13
sbolles pl )3 Lo gass Al e

The automatic central lubrication
until supplies oil to the bedways

when the machine is switched on
and at intervals of 256 min. This
interval can be shortened using the
adjustment wheel located beneath
the cover panal of the unit this is
particularly important in.

5-44

Operations with numeros short
machine slide motions (e.g.when
machining boring jigs).

The centralized lubrication unit is
provided at the lower right on the
rear side of the maintenance port.

S Sy, e
Location of centralized lubrication
unit.



Operating the machine 7. Coolant

BN S s & by ol LIS
oy I 2 e Y S
L) sy pds Sl S8 b s

(s
Press black button to release an
additional lube pluse. A green

lamp is illuminated while the
pump is running (approx 1 min).

Coolant circuit

K @Lﬂ (Wl K= Gb .
G 5 omtle 0 1y S
B SO 2 TR (YU PO N
Al g0

b g Slys sl
S edalie | (6,1 i Ll
A-\E o)

The coolant pump supplies
coolant from the tank in the
machine base to the work
piece through coolant lines.
Note:

Observe instruction on
coolant selection (p 8-14)

5-45

P DR SSs gAY S
ULl b ossd o by, 3l J

(A=Y u,p) ol Oi«_})
A red lamp lights up when the oil

reservoir is empty: top up with
bedway oil (p 8-12).

S laia e ks, law
A o) S alesl

Chekoil lever in reservoir once a
week (p 8-11)

%Sﬁ‘)am&.\?-éudjw
(A=) Yup)
Fill the coolant reservoir (p 8-12)



Operating the machine 7. Coolant

Mounting the coolant line

2S5 e 5

The coolant line can be fitted on
the right- hand or left-hand side of
the headstock.

/5
N
. [
\
Skl ) A el K o8 eSSl oy ) S Sz ml el
ReER Lo Sl rjy J.:S PS}M) cJJS

Fit support base for coolant line Attach coolant line holder and
holder on head stock as required.  clamp.

81 i i I 1S
starting the coolant supply

‘ ®

6)‘5L§~"¢5~:~’6)UU‘°‘)“-'-1’}';‘~L:15 }5)15&@&45)5.1:;-056‘14544\”

S sy J S L s 3b s ek asmse UL 8 S
Switch on Coolant on selector on control Open cutoff cock on coolant line and fan
console. coolantjet by adjusting nozzle.

5-46
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Use of attachments 1.Fixed angular table

Application 3,18
Fixed angular table for e .

_ ) b S e
- simple opretions;
-hight workpiece weights. o3bw Slkes (gl 5 -
Version 1 of the FPAMK
Machine is supplied with a 035 5o Sl aakad (sl -
fixed angular table can be
retrofitted to machine versions el 0 4 ol Sl e SO LFPAMK ste 510 035

supplied with orther tables.

7-1



Sl 2355 500 =)= il daad Ol 1 ool )b
Use of attachments 1.Fixed angular table

Cmilo 595 w0 995 g
Mounting the table on the machine
19 Wt

I

e e v ot

03,5 Joos ige osk e |y e RSV B L e w5 e S T sl T 9
olisel lsLd Lis T gles,L i Lifttable by crane. S b S ST JLd aess
oS Fit the two central t-slot bolts to

. . second t-slot of table slide.
Attach china to table diagonally

using special t-slot blocks.

=
proesel
-

el

LS hos Sosb e GES w ) e mm AE s Lo Ay Lo JSOT LS SOL e el S
AJ.J',:.AJ&.ZTJBJL:.L sl s ..,\.::S(..§>uJ§.ZT)l:)L:.Z ;ﬁu@ﬁbd))ﬁjf\f'uﬁli
S5 SsES e IS T lals Secure table by means of nuts The table may be mounted one t-
and six additional t-slot bolts. slot lower if required.
g
Attach table to table slide in

such a way that t-slot blocks of
table engage t-slot of table slide.

7-2



Jlwyenigs o =Y
Use of attachments  2-Universal table

Oyt bo domoud Ol x5 ooliiwl j b

Application

Universal table with digital
position readout

—for all- round machining of

workpiecesin a single setup;
- for machining workpieces in
angular positions;

—for milling of radii.

éﬁ)‘:

o Sondy Gled e & pemme Jli) 5050 e
BL) o3l C)L\kj wa 6\)&«:&&6‘14 a‘)ks.x\?ﬁ}:ﬁ—
Sere Cons

L3 55 Gl -

7-3
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Use of attachments  2-Universal table

Function Jos b

s SV e (Bl Cards 0 e o) e G asls Cends ok e dp 00 e Olse oD
Y"\'Oeéj.)owjz O'}:&lJJLﬂ)}:—.’ﬁ o3ls g':'iL“-' LSQ'Z’J Sl u':'lL‘“ JJSanw(A)fw)

..J.Jl;'-ﬂ-C)wa?Q-); '5.9":15“
In horizontal positionU the table top  The angular position is displayed on
of the wuniversal table can be adigital position readout until.
swiveled through an angle of 360
about the C axis.

In addition, the table can be tilted
about is longitudinal axis (A
axis)...

b () az)o,he condy
PRI dA.ﬁl)).u),ils,!AJl

< Sgdoe ASGe

The 0° positions are
identified by built-in
dial indicators for
fast refinding.

L(B)}N)Jw)}md?) ..... 6;@‘.}3\6\.&&9@
S s el dews K LS Dial indicators

...and  pivoted about its
transverse axis (B axis ) by
applying a ratchet tool to the
table screw.

7-4
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Use of attachments  2-Universal table

Mounting the table on the machine Comilo (59 w0 (30 95 lgw
3 ! W, r 4
/"/ ’ ‘ \{V
!4:1':.'.,, o
= 12
i ,
N\a.
ngWL}QLTQM)\aJLM\L _XTSMJJ:L'J}&JM‘)):A )Lﬁhfﬁ'&ué‘f‘)JLﬂﬂ@

A e & oy se ssb 4y e Lift table by crane. S G VL s T
Attach chain to table diagonally Fit central clamping bolt for
using special, T-slot blocks. clamping lever to upper t-slot of

table slide.
=7

P
tl
e ———
A

ﬂc\)y)‘])(a,b)‘.k@.{:)dw‘@ L;).;Sé}bch.ﬂujbmbﬂ \)(W)M)a,b)‘.l&rjh\aﬂ

Aead e S peles OTL 50305 &S > e Ay sl g e 515 )
Insert clamping bolt through bore Move table into contact with Fit nut clamping lever to
in table. front face of table slide. clamping bolt through opening.

7-5
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Use of attachments  2-Universal table

)

U T gl o1y e T slem i e ppn Vabog 1 e 5 S S [ oIS a6 g s
W PR S S5l el

. Secure table means of 6 nuts. . . )
Insert t-slot blocks into t-slots. Retighten nut of clamping lever and

engage lever.

Yo

Se b S asd B sk bl Cends Rl e b dl) o

(‘l?‘."iji“']"‘)fl"“-\) s L8 CS - .;ﬁtjg—)(\/—\vup)gw})
(&S o 5).4a, For  Connection of digital

. osition readout unit see p 7-13.
Set lever in such a way that a P P

signal lever motion ensured single
firm clamping

7-6
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Use of attachments  2-Universal table

A s Jg& o S1 il
Tilting the table about axis A

»

(A)fu)Aﬂ‘;jb)fw %SJJ&JJEJA)lo.b)\_L@fJL;L@;W @Mcwu@)\n\ﬂwu\bbﬂ

Table longitudinal axis (A axis). Release clamping screws (5 on S G e 50

h side).
each side) Till table by applying ratchet

tool to table screw.

o) ¥

: ”
‘J'-"@ﬁ)"u—u“}.’)“:“l‘f ' V
Syon by &y 1) e (Sgivaiian «

oSy el oS awle el
cazl YL Gb

Because of backlash in
table screw:

always move to final po-
sition in an UPWARD di-
rection.

S O Gl s asly 4 1) e ol S8 0 e G asl
S o alida “ sl Sose 2 L LS

Set desired angle using setting S ki 385 O sl akes

scale. T

Set accurate angular position
using dialindicator, straight
edge and precision angle gauge
(if required).

7-7
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Use of attachments  2-Universal table

BiE™ )jSK.lJ.?l .]a..«)J o o Card

J—é-»ﬂ C»:’L».é_} c.l::s V.:lﬂ.-r e&m) KX ol

sl C;a:.a.k.&l.:jd‘a 4_§:3jj.a); \) a5y

V-1 o)
Use built —in dial indicator for setting
the table to O position Position is

correct if dial indicator reading is zero.
(p 7-11)

S S [FR 1 ol lezmn
Retighten clamping screws.

B 195 J9o o i 2
Pivoiting the table about B axis

: _”
;_J
®
®
G,
(B)}M)ﬂyﬁ)w J?S&Lu}ﬁ)‘\)a.h)‘.)\&d%ﬁ M&\)o.b)‘.k&(ﬁjhl
Table tranverse axis (B axis). Release clamping screws. (4 on each Release clamping lever.

side)
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Use of attachments  2-Universal table

ﬂ@ibuﬁlﬁé@:gmjv )\S‘L"Jj:‘ Md;)&bbjlm))}smm}b qéf@«)j&x\wujlasmll{

A o S ks e O pad s 3 S S G0 sl

S eslaal 58s o w3

Set accurate angular position

using dial indicator straightedge

and precision angle gauge if
reguired).

Pivot table by applying ratchet tool to  Set desired angle using setting
table screw. scale.

’ Cole vy oz e Cards
&é‘)y DL C_,“A‘ o mk,\;)}:&‘v\.)‘

Cand Ll ey e LKWl ol

el

Use built —in dial indicator for
setting the table to O position
Position is correct if dial indicator
reading is zero. (p 7-11)

S s T | 0065 5o

Retighten clamping screws.

7-9
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Use of attachments  2-Universal table

C 1950 Jo> 0 3950 (98 35 pulad

swivelling the table about axis C

T

(C)jm)}:ﬁééj,«&)jm ..L:;SJ.Zl)oJJJ«‘_L@KJLSLQaJ@.n .-L:J.\in.';»—wﬁl{\)}:ﬁ
Table vertical axis (c axis) Release The 4 clamping nuts Rotate table top by means of
hand wheel.
The 4

rod e Coxdy 4 e

LSl el WS eslan

=S e 6,855 sl

For mi1ling without ro-
tary motion ... V=Y o) Kb s i
NN ISP OR RTINS

S oslaad Ollas 05 S

Use built —in dial indicator
] for setting the table to 0
G I3k 1y 0l g (glao g position Position is correct
if dial indicator reading is
zero. (p 7-11).

Use digital position readout
for positioning and
indexing operations (p 7-13
to 7-24).

... tighten clamping nuts

7-10
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Use of attachments  2-Universal table

A 3B 3C b yme 53 gilSauit el 39 5 4o 50

3 C Ll o 5wl glacels ’ g
Lla Lo b gy ey Ay B
sl sk Sllas b K0l el

Al s s s Jalse s (e
The dial indicators in theU A,B
and C axes are factory — adjusted
Should a dial.

Indicator be misadjusted during
operation, proceed as followes:

@ oS gl 5l LS L sl LSl cele 5 s 4l

deas &S ok g O );J&.‘awjg}:ﬁm]ézdlﬂ

Remove dial indicator from its .S sslizl sils 55 aze slay s

mounting bore. Use straightedge and dial

indicator to set table to zero
position in the axis concerned.

))j&[.b‘ el QJJS J}‘JLT).«W 4.1&4;@4@);‘))}3&.&.14‘@@ M\)w@)b)ﬁ&w\))l.l}b@

SN S 3 4 sk abe O8ls OS> LSl OS BB odE Ll o S S b

3,5 3 Syis S ol Esl &S Relaese knurled screw and set
Re-i dial indi d ad al dial 'd.' . scale of large hand to zero.
e-insert dial indicator and advance amp ial indicator  in Retighten knurled screw.

in mounting bore until small hand is mounting bore by means of

positioned with in coloured sector.  screw, but only so much that
movability of thrust rod is not
impaired.

7-11



Use of attachments

Jlyguigr o =Y ruiilo doonds Ol jugni’ 31 oolasw! j,b

2-Universal table

Adjusting the table C axis

‘\'v'r

C oy Z
V)

B

Condy & Cad $3308 ol g
N 5 (FY= o) 253 r_la.;“ (S5 305

S Sl g 558 53 1) b S
Set vertical spindle to vertical position

(p 5-33) and mount centring tester.

[ 50 b 35 0 olKames 511, 5 abail>

C 1950 (99 55 mlid

o LS e oas 055 ey

a3 S Ol Floge &S AS BT gosk |

Remove protective plug from table
center recess.

Selecting the handwheel reduction ratio

3505 55 g codalS OS> LS Sl s
g Y- Y-
\ \ Al
9 \Ye ‘—\'J;”j.,\'_»h S ol L;.’u QUJ UJ»‘
Gea Ja 8 58 S gl oS s YE
..L'»J'._:
LS Ol |y ialS S
Three reduction rations for the
handwheel are available:
60:1/120:1/ 240:1
This means that the handwheel has
to turned 60, 120 or 240 full turns

for one full table revolution.
To select reduction ratio

7-12

)

3,8 3 L 53 LIS

Adjust table by gauging center
recess with feeler of centring tester

L~

B g S S i
__ ¥ -
1201

oJ.:.iSQJﬁ \) JJ,:,S«»f;
pull out knob ....

Wb oy ollan o

... and set desired ratio
to upper position
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Use of attachments  2-Universal table

93> owind 2 GBLLL 13T 53l o5 Sio 4 b
Eliminating worm bearing end play

remove screws underneath

.(:ﬁ)jswiu)'lu_-); ,.ij);\)}:a(d‘vp) v
rear side of table top.

Tilt table about axis A(15° away Remove 6 mounting screws and
from machine) take off table top.

Gl 5 iy 1y i o3 035 Gl glp gl il 6 e ) iy Tsdoms 1y 0 5L Sleomn
A0S 5L siladls LS eslizal 3151 g3L  Refit retaining screw.

Take off caps and remove Use ring nut to eliminate end
retaining screws. play.
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Use of attachments  2-Universal table

\‘I \r
" T‘.JW[-‘\( AT '

e T S A3l Bl

| L

Donot damage O-ring.

NN

e

|

VRVNE PR PIVIEE ..L:.U.:.:T)Jembl.@;w

Refit caps Refit screws.

\8

Refit table top.
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Use of attachments  2-Universal table

(P9I SN 2> i 30 A 0 5 B> 4y b
Eliminating backlash in worn gearing

»

~x

)

LS O e 453 V0 o3l ) e Iy e amiws 5 03 S 5L 1 Jlas] &= S 5L e amis o b 5 Sleaes
Tilt table 15°away from & ,ls,,  Remove screw underneath rear side of

ine. ] table top.
machine Remove 6 mounting screw and P

take off table top.

Bl (S8 o) w55 S e 1 Loy i b [ e VL i
S el A sl g Refit screws. Refit table top.

Use 2 studs for wuniform
backlash adjustment.
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Use of attachments  2-Universal table

weekly maintenance SRR gl g g

. MLQ..GJJJJJG-)‘a:LM‘d‘j

J..;.S Cj},-)/\—\ e )

For 'Table of lubricants'
see p8-1.

b slals 6[.&@.13) Cﬁ O_ﬁ‘«_g)cla.» 6[.& eJ}J&ﬁW)b b &}‘)Ck—ﬂ
O S Gk D A sl sl Akl Gk ) S el s
(Sl (S2Ls 5

Check oil level in reducation Check oil level in worm gearing
gearing(sight glass s1). (sight glass s2).

— —

2=

L Aol Glaelids o i By (o5 b So edis F o pten 8y b D e L OB BL LS s

SEay (Cag)) 2l v/0 S (See (Co ) 2l v s G ) am 0-T 50l S ) ealin |
2 .

1S0 47 CLP 46 VG Jis! e oy dsr s, CGLP 220 ISO VG s

< o S s (M) o) 4 S,

CGLP 220150 VG220 Lubricate table top bearings as
Change oil in reducti on gear- Change oil in worm gearing: 0.75 required (oil gun):

ing: 0.5 Itr (1 pt) Itr (1% pt) 5-6 strokes of  bedway oi
L . : - y oil

I/rgn:gmssmn oil clp 46 ISO bedway oil CGLP 220 ISO VG 220. CGLP 220 1SO VG 220
' For table of numricatns see p 8-1.
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Use of attachments  3-Pivotable swivel table

Application

pp S
Pivotable swivel table i BB O S e s
- for all-round machining of workpiece in a single setup. < <l ot Aol el L=
- for machining workpiece in a angular positions. 290 O e 0 SIS oo iz el L
-for milling of radii. Slsly gbiamss o olidad oGk ¢l 5 -

L 3 653 s -
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Use of attachments  3-Pivotable swivel table

Function Jos 3,0

o v_iybor_a.pck;b‘ Cuxly Jb.b )FEAJF Q\_,lwl)}:aojﬁbq L..(B)_,z;/a)u.éj& )yud_f-)...

L’U‘j;@ \) u,:;-ﬁ JJG [)\Ajf}:a .Lv\:—ﬁ(A)fr.&) ﬂd%@u‘ucﬁéﬂgjg\'
Jsm s T asly & ocws N addition, the table can be tilted ... and pivoted about its
. about Its longitudinal axis (A transverse axis (b axis) by
Al C ) e axis)... applying ratchet tool to table

SCrews.

In horizontal position, the table
top of the pivotable swivel table
can be swiveled manually
throught an angle of 360 about
the C axis.
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Use of attachments  3-Pivotable swivel table

omlo (595 w0 (995 lgw
Mounting the table on the machine

SleSsl sles S by gae w1y s Al VL L e ) e Sl e S JSET sl

S eslizal JS& T ls,ls  Lifttable by crane. iy e 35S ST
Attach chain to table diagonally Fit central T-slot both to upper T-
using special T-slot blocks. slot of table slide.

)\}&‘JM‘)J&&TJJJL‘?&@ lebubﬁﬁdgﬁw-r)\))l?&él.ésﬂ LLSJSJAJQJT)\J)L?Z@‘U‘)AJQA

Jﬁ")"Lf”Ji"C)‘}M QL:A Q)\J«yﬂﬁ&%s)‘pT)Lyﬂm‘)b J:.SJ;-‘.} Ju;@)\ oalaiul
Insert T-slot bolt into and Insert T-slot blocks of table into 2" Fit nut to central T-slot both
through bore in table. T-slot of tabe. using socket spanner (wrench).
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Use of attachments  3-Pivotable swivel table

L

)J‘)Jg..:T)b)lfidLm v\.:lsvgbwoﬁﬂ-\%wfbﬂ
T K& gyl J=Is Secure table by means of 6

nuts.
Sl
Insert T-slot bolts into T-
slots.
A j90 Jg> o e 9>
Tilting the about A axis

¢ b -t

(A)Pﬁ)):ﬁg}b)}%ﬁ .,\?SJ.Z\)M,\.))‘_L@{;@-\ \)ﬁﬂgﬁﬁeﬁ.uwu Cjz: 6;)&L:

Table longitudinal axis (A Release 6 clamping screw. A

axis). R

) Tilt table by applying ratchet tool to
table screw.
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3-Pivotable swivel table

{' "."?.S'—U'"“J "'?_‘S'"‘E_)""‘""]

- oM

-

Slesli 1L 1y Ol bae an Sl

S b el
Set desired angle, using
setting scale.

G-I T.,\.\‘..\;ub AL)‘J&@-\
s

Retighten the 6 clamping
Screws.

7-33

e g 0® Jﬂ e
C«.:.!..é) 4 Q_é“)?u.‘ LS‘J'.' ‘Y)w
Because of backlash in table
SCrew:
Always move to final

position in an UPWARD
direction.

j\csu.iw‘b.\)‘_g\q‘jbwn 'j

[ SN B vt W- P RS OV
=B Glasls Sl 5 Slo
Set accurate  angular
positionU  using  dial
indicator straightedge and
precision angle gauge (if
required).
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Use of attachments  3-Pivotable swivel table

B 19 Joo o i 2
Pivoting the table about B axis

» B o b

Table transverse axis (B axis). Release 5 clamping screaw. Al K e

Pivot table by applying ratchet
tool to table screw.

[j‘"’f.&‘ g L it s e L

olbds s el 1) opllas asls esliad b cdu 1) Glasly conss S i T | 00655 leey
S esliad (a5 Sl e w3, SRl Retighten clamping screw.

Set desired angle, using J§1>.J:_5m]é:%}b.
setting scale.

(AL o502
Set accurate angular position,
using dial indicator

straightedge (if required).
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Use of attachments

sogos JLaiT b Aok (o105 jwo - Y

3-Pivotable swivel table

(odasd vliio Al g3 il Cg> )C 920 J9o w0 o> 92

Swivelling the table about C axis (direct indexing by setting scale)

4

, i A,

i

T

LG

Bt 1 “

(C)j?ﬂ)ﬂéi}.&-p)fuﬂ YJ.:.SJ.JJ ‘)Ao.bb.l@i@ii

Table vertical axis (c axis)

ST B85 61 ekl oy

S b ksl e 5L s oS
Release 4 clamping screw A.
Release 2 clamping screw B
until  they drop slightly

downwards.

CJ.wT.:Jou ‘)Ao.l})\.k@ij@i
s

Retighten the 4 clamping
screw A.

7-35

Coxd 5 53 see YL S50 s

52 AS Laxr 0 WA Lo e

g_ﬁjjaa C,—w‘ug.‘wB o.,\.;)\.,\.gia@
.:}.: C,.ﬁ.wf).,\.?u:)a:‘: )L.;".é ’}}b

If table top is 0 or 180 position
the two clamping screw B may
be pushed wupwards and
retightened.

Q#{)@J}.l}'ﬁ w;bbﬂdﬁbw
CS o e de b o sllas Glasls Conss
A

Rotate table top by hand and move to
desired angular position by scale.

bl dooud 52425 3 ol 5,1
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Use of attachments  3-Pivotable swivel table

(o (o) Ao 99 ol S )C 920 J 9> o i 2
Swivelling the table about C axis (direct indexing with index pin)

4_)‘):& b 4?))%' C“M)‘)LR
A
Mgﬁsﬁfj&bgb“\e» »
23S

The four 90 position can be
easily found by using the
index pin.

kﬁéﬁ&W}aJﬁJ&baLﬁ.\.@ié% C’”SJ}MJJ}.\JA“.\)[’C“‘“E(}&
(V=¥ 2) 1S lass s L s

Release clamping screw and adjust table Move index pin in to register.
top coarsely by hand (p 7-35).

s T.)Jq:,a b oJJ)U.@iv 6[.@2;:-
s

Retighten clamping screws
(p 7-35).
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Use of attachments  3-Pivotable swivel table

Readjusying the index pin guide ol Cpd Ao S0 ok
b b Joe Sk s e Canss
1S bl esbss 1

Check table position
and repeat procedure
if required.

oS Bl s e la D 8 S 2y e LS
Al sdme b 55 e o 53 U Sl (O
Turn table top until quide to S el lade Oles

be readjusted is accessible

from below. Use hex socket key (Allen
wrench) to turn the two
eccentric pins by the same
amount.
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Use of attachments  3-Pivotable swivel table

Application 3 g,l8
Pivotable circular table with indexing unit _ -

- for all —round maching machining of oo oiin b (2 B2 5 e
workpieves in a single setup: S SIS S 4 il Jas cpdior plonil ol -
- for indexing operations; .

- for machining workpieces in angular positions. e ke sl

Sl glacanss 53 Kb ¢l -
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Use of attachments  3-Pivotable swivel table

Function Jos b

3l QI}S& B o J{G Q\:jf_}.:./a v)_}b )FAJF Q\_,ldnbj',:aoj)bg L (B)}aﬂ)u.éj& )jmdfj...

s e T 4l S Ol Al (A ) e a Dbpels b 1SS

.Ju'lsjf C ..,Ulajf.!

The pivotable circular table can  In addition, the table can be tilted ... and pivoted about its

be swiveled throught an angle about Its longitudinal axis (A transverse axis (B axis) by

of 360 about the C axis. axis)... applying ratchet tool to table
SCrews.
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Use of attachments  3-Pivotable swivel table

Mounting the table on Opile 55 dpe S Ll sm
the machine

Sheslamal b g g sl L s DSV L8 e ) e e SO T sl sle S

Aok JKE T Sls,Ls sles sk Lift table by crane. el e 2SS ISGT slajls
Attach chain to table diagonally Fit T-slot block of table into T-
using special T-slot blocks. slot of table slide.

o T ool gy A a1 e

Secure table by means of 8 T- slot
bolts.
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Use of attachments  3-Pivotable swivel table

A 19 J9o o i 2
Tilting the table about A axis

v M -

(A)_,N)J:AQJ_,LJW ,J._\;SJ..'Z\)“\J‘)U&@'\ J..;;l;-ﬁuﬂ@ &auv‘,&\s\.l?wﬁb):»

Table longitudinal axis (A axis). Release 6 clamping screw. Tilt table by applying ratchet tool to table
screw.

1%@)35359?)@1&
Condy 4 ) e S adpen
S AT S Aol 5

A2 YL G

Because of backlash in table
screw:

Always move to final
position in an UPWARD

- direction.
e b 5 L 2l )l S el Sheslin 1L 1y 335 4505
ke S i 38 Ob sl s le Sl
S;ettti(ri]es;r:;eangle, using Set accurate angular position, using
g ' dial indicator straightedge and

precision angle gauge (if required).
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Use of attachments  3-Pivotable swivel table

J\:—\S s TJM b o_b.)\.,\.éi..: 6\.@2::.1
Retighten clamping screw

B 9% J9o o i 2
Pivoting the table about B axis

»

kY

(B)}zﬂ)ﬁndpﬁ)}m &Tbhﬁ‘)d&)‘d&;&% JTA@:LM.UAL; rj.b‘)\oéu.:..ﬂ\h_b)&o
Table transverse axis (B S s K

axis). . . .
) Release clamping screaw. Pivot table by applying ratchet tool to

table screw.
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Use of attachments  3-Pivotable swivel table

b lide 515 i L gl asls el el 1b LG B s S s Totoes | 0806 sl
S el el Cbasly s Sl Sl 5 SIS

(oo ©ose3) AS
Set desired angle, using setting Set accurate angular position, Retighten clamping screw.

scale. using dial indicator straightedge
and precision angle gauge (if
required).

S oW g2 (43 5 WS g 0
Engaging and disengaging the worm

o 0 dis o O3y S Sge 53
a&':..»b rjlb\ 41.:«); u\}';g;‘ ‘) L)‘J; ’
[)b)..v u.oj?— C))).».o BE .\;]b; V':wj;

L Olge 1y O3S amio oks 7
With the worm engaged, the
table top can be rotated by
means of the crank of the
indexing unit.

With the worm disengaged, the

table top can be rotated by
hand.

J.Zba.,\b'cﬁo,\.})\.\.@ﬁ}aﬁf ;_M.LSLJL(}JJJJ.? a.,\l.,\y'-ﬁ Q:JS ;JJ Ls‘f.

Release clamp holding worm g

in position. . . .
P To engage worm, Clamp indexing unit

and cauitosy turn unit to the right up to
stop.
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Use of attachments  3-Pivotable swivel table

e o5 ol sy 1 055l e
NP SRCRRNNNICE SN

sy plowil S
Move worm shlf slightly back

and forth by means of crank to
facilitate engagement.

IS Gy e is g 005 o ol
Ji B dews |, i oKy o i1 A
e b b S Sl |y oKas 503 S

e

To disengage worm, release clamp A,
clamp indexing unit by means of clamp

Release clamp holding worm g anq tyrn unit to the left up to stop.
in position.

C 1950 Jo> 3o i 32

Swivelling the table about C axis

S
=N

(C )Pﬁ)):ﬁ 6:j.¢.9)}>u
Table vertical axis (c axis)

7-45

93 a L .rﬁljmﬁzwuﬁ)'lnumpmig@q-q

g e e ol ) eslizul Or: indirect indexing, using

Either
Direct

-setting scale and crank,
-preforated index plates (p 7-46).

indexing by hand,

using setting scale (p 7-46).
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Use of attachments  3-Pivotable swivel table

Direct indexing by setting scale

e e S Sl
6]35); 3l ey c IS C)l} b,

.,U\;ﬁcmj:l{b Q\sjfw.p;)lf”aﬂ

B i T AT NI e S T P

: v b T
HETHE IR IR

With worm engaged, move table
by means of crank (p 7-44), with
worm disengaged, table top can
be rotated by hand.

©oe O S amio uiS 31 e poal 2 s s lde o, gl
J})Cﬁfmhﬁw@u_}lbcdab .w‘rﬁ&ﬁwjaéj\d‘u)w

Relaese table clamp, move table

top to desured position on setting  Pointer on  setting scale is
scale. adjustable within a range of 5.
Retighten clamp.

oadad (il Al 99 oo o poasnild
Indirect indexing by setting scale

S ot ot 05 S5 b

(V=88 0) ki b o
Engage worm for indirect
indexing (p7-44).

QJJS C)l"L") )lsduu]a:’%d\)jw fﬁl}';dijl’)”)ﬁ"“b)u—@i'

28wl (6,85 3 el g ool 0,1
Set up worpiece with index pin  Clamp table by means of
disengaged. both clamping levers.
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Use of attachments  3-Pivotable swivel table

LEIIN
g o
(XY ‘ﬁ.
L B :
¥
3]
by e a0 ) e o o o fb s e B S50 0 S Ja 1 pal
A LS o e b My gl ais 53 g g
Move index pin into register If index pin fail to snap into one of
with index plate. the holes in index plate.

Release clamp.

S s U el amio S S Tdoma | ol S Ly e o al
Fhsm JH3 & el sla 3 Retighten clamp. Release scale drum clamp.

Turn index plate until index
pin snaps into hole.
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Use of attachments  3-Pivotable swivel table

o
S5 oslhe Cansy s 1, el S i Todmn [y oAl 5 e oo 08l e s 5
Las Retighten clamp. oS

Set scale to desired position. Release the two table clamps and clamp

of indexing unit.

(s e s o Al »
4J.:4‘>J<4br]h‘—\
\ r.:la—j wl.:iﬁ &}) (,.,.JL? -y

OlS 5l aads
Worm gear reduction
ratio: 90:1
1turn of crank: 4

1 division on scale:
1 min of arc

e Gay ok Sy 4 | e

s QSJ.:— r.:]a.ﬁ
Move table to desired position on
scale.

J.:.SC,.A.«T}JM ‘))':Aa.,\.})l.,\&j:
Retighten the two table clamps.
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Use of attachments  3-Pivotable swivel table

)‘u\é‘),ﬂ (o) & wilxio Q W““" ”ﬁ (o) Y]

Indirect indexing with perforated index plates

el by Flse o Slio
oJUJ.wI J)jﬂ (..,,_EJ eK.L..:J L» )lS
2 S o 03
The procedyre for indirect
indexing by meands of
Perforated index lates is the

same as described for the
index head (p 7-75)

7-49

:Ma&ﬂzqwﬂ
J\wl\j‘\':df&.ﬁlsw. 5
s 533 40 Gl a4 S cl g Ol

FE ey S ki O S amis

St

Important

In contrast to index

head: crank reduction

Ratio=

Which means that 90 full crank
turns are required for 1 full rotation
of table top.

V—:mﬁ Jsd= 31 eslaxa Sy 50 Sl
23 &S edd esly Olis (0-V) amis o
A=V) G (V-V0 o) s NI

s ol

Detalis on use of indexing chart
shown on page 7-50 will be found
under ‘Index head’ (p 7-75 to 7-
81).
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Use of attachments  3-Pivotable swivel table

-

i Jguo Indexing chart for circular table

-

C
“
v
G
e
i

5 Numbir of |6 Number of |6 - | Mumber ol |8 . leE = R ) G| E .
ls2 g§ crank lurns, | 5 2 fg crank turns | 5 & :': 8| cranktms | 52| €8 3_"_2? sels8 |y el 38
08| 9 s, | 22| 5E JONE 5 =1 -0 -G I Bolt-] - R0 I 1 aelase
ELIZE [t NEZIZ S |t [E2| S8 |t |ES|2R|EEG| €S| |E EEIEST
23| > o] M Jvoal | 255 S| M | vionat [25]5 5| M [vonal | 32|53 R| 35|56 2500|508
2 |180| 45 - |20 (18 | 4 1734 68| - | 1 1134180l 2 |2gmu| - | 24 | /40 | 900 | @A
- [175]| 43 |30/40]. * )t |2%ee| 69| - | 1 |14M6)188 * [18/37| - |18 | 390 | 930 | w/31
- |1e0l a0 | - ¢ LT o|2eis| 70| - | 1 [12/a2]186] - [15/31] - |12 | 2/a0 | s | graz
- 1150 37 [17/34] - |16 ] 4 - 721 5 | 1 |10/40[ 189 - |20/a2] - | 6 | 140|990 433
- boRg/aep 21 | - | 4 1242 74| - | 1 |8/@37]1080] - 838|369 - [10/41 0] 234
- : “29/88( 22 - | 4 |3/33 | 75| - | 1 |80 195] - [18:39|370] - | 937 |1035] 448
- |ha0| 35| - 23| - | 3 |2¥48 76| - | 1-|7/38[198] - |15:33(378| - |10¢42]1044]

- |125( 33 [30i40( 24 [15 | 3 |30/4¢] 73| - | 1 |&/@9] 200/ -“|18/4a0|380] - | 98 | T

- |130| 22 [17/34| 25 | - 3 [249/40) BO| - 1 | B/a0|204] - |18/3a4|387( - [10/a311110

- ' 23826 | - | 3 [1aae 81 - | 1 |ase| 208 - |18 ]|390] - | 9m9 fnag

- : To|2em8(27 | - |3 927 82| - | 1 |aa1]207 - [20/46]|400] - | 940 |1170] 20

- [125) 31 [1oMa0] " | - | " 1482 84| - | 1 |32 210] - |1srazlaos| - | 86 |rao

3 [120| 30| - Sl - eBe 85| - | 1 {23al218] - [18a3]a10] - | 941 1215

- 110 27 n7/34(28 | - |3 | 9/42 | 86| - | 1 |243|216] - |1s/38|a1a] - [10ia6]1pE

- " " 123/46(29 | - | 3 | 6/58 | 87| - 112582221 - 1537420 - | 942 [1260] 2
- ' v |29/58| 30 |12 | 3. - 90| 4 1 - |229 - [1640(430] - | 943
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4 (80 |22 17434 - |11 | 2 |30/ 93| - | - [20/31]230] - [18/4a6450] - | 840 (15

T o238 33 | - | 2 (243 95| - | - |s62e[234] - |15/39(460| - | 946

¢ ! ©ol29/s8( 34 | - | 2 (2224 - 312 - |35:a0| 240 - |18ac|ass| - | 631

© 180 |20 - 35| - | 2 |24/a2| 99| - | - |zof32a3] - |1o/27]4ase| - | Bi27

|75 | 18 |30/40| 36 |10 | 2 [17/24]100| - | - |saise| a8l - |isiarlass| - | 633

5 (72118 - - Sl 1236102 - | - [30@g)252] - [1sMa2|s10| - | B2a

- 170 [ 17 |74l 0 | |t |29/88 108] - | - |asw|2ssl - h2malszo| - [omss

-1 v |23/a6|(37 | - | 2 |18/37] ¢ - .| - [30@s| 258 - [15/43|540] - | 638
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- $71q 16 |35/40( 39 | - | 2 [12/39]|114] - | - 20082700 - T2/361358] - | 5731
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- |50 |12 [17/34]45 | 8 | 2 - 128] - | - |30/42| 297 - 033|600 - |60 2420

- ! "o [23/e a6 | - | 1 |44/4G[129] - | - [30/43|300] - |12/40(612| - | =iz4 e
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8 |45.] 11 homo|so | - |1 [32/40] ¢ - | - [22:33]210] - |9/31 |630] - | ea2 ||y
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13 - G |36:39|58 | - | 1V |32/88162 - | -_[15/27[381] - [1sme{r3a]| - | 5 (3180

19| - G [1saz|lea |6 | 1 [173a] ¢ - | - |z0/a8) 351 - ool rsst - | Biaz frgm

- |25 | 6 |[10/a0] ' 'o2aias|1e5] - . ez 330 1 hoao|7en| - | 434|440
1524 | 6 - v ' eRLs 170 - | - [1&/3al - | sa |90 | 774 - | Bad s

16| - 5 [26/40162 | - |1V 143117 - - |zouzs| - | 48 | 840 |grol - |2y

1701 -1 5 063463 [~ [ 1 [18e2y174f - | . |30/88] - | 42| 7740 [828| - | 546
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Use of attachments  3-Pivotable swivel table

OIS o Hg > owiuS 2 33 A 3 5 Si> 5,0
Eliminating backlash in worm gearing of circular table

» » i

"\':"S.)L’bu':‘_}fui"z@fjjl" Syl Jz%ﬁf_x_a .XA.;;@)‘.LL\A.). ..LUUQ]JZU
_ \ Or:
S 55 S e bS5 (—)" Insert shims
Yoen

- . Either:
To eliminate backlash in worm grind off a few hundredths of a

grearing, remove hex socketed mm from (about 1/1000) from end
Screw.
face of screw.

P B s Sos e Sose
S ST s s Gl sl W &S
If required, repeat procedure

until excessive backlash is
eliminated.

/
QMTJJ@M‘)@ b&j}a)ﬁ Jr?)}\)&}}l}@v\jv\;;ﬁ
Refit screw. S b
Engage worm (p 7-44) and check
backlash.
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Use of attachments  5-Circular table

B8 10 8 30 -0 ydilo dosous Ol jupexs 3 solaiul 5,k

Lubrication and maintenance

oslaal b LSS (glasda |y 5 v—iYL.’ oL ’
Slles JL SH ass (oK, Oluey, Sl
Lo LS e, 4l e
gl e ols O3s & pF sy IS >
ISO VG 46 CLPs1 .25, s

Lubricate table top bearing
weekly (if operating loads sre
high: dialy) by a few strokes of oil
gun applied to nipple:
transmission oil CLP 46I1SO VG

4

46.

7-52

Sale g 5489,

amio 4 lae gy Jader Sl eslanal (gl
LY N -A

For 'Table of lubricants' see p8-1.
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Use of attachments  5-Circular table

Appllcatlor_l S 55,18
Circular table with indexing unit. B “

- for milling of radii; s o3 b 0l S e
-_for all-round machining of work pieces in a e sd 650555 sl -
single setup; . .

- for machining workpieces in angular S S S il i el 6l -
positions.
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Use of attachments

B G105 30 -8 puiilo dosous Ol g 3l coliiwl b

5-Circular table

Function

%u"‘*’:i:

)):._:lﬂ amio Aoy O S5
e Sy (eday Gubal amew)
S5 g 35 Hetle Jyene
The circular table is fitted
to an adapter plate

mounted on the fixed
angular table.

el Ay sy 5 Slles
ol plonil L5
Sy o b=
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It can be rotated to any position by
means of a crank........

The circular table permis
direct indexing.

- with register pin.

- by setting with
perforated index plates;
indirect indexing with
supplementary indexing
device (optional).
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....and is provided with an indexing
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Mounting the table on the machine
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Blot adapter plate to fixed Mount circular table on adapter
angular table. plate and clamp firmly.
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Enaging and disengaging the worm
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With the worm enagaged the
table top can be rotated by
means of the crank of the i s

—

indexing unit. S M oS e ek i 035 LS55 Sl

Wuth the worm disengaged, Relaese clam i o
the table top can be rotated by - f Pt L s 5 e mds

hand. pd i b gl o b
To engage worm, cautiously

turn index plate and crank to
the left up to stop.
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Move worm shaft slightly back
and forth by means of crank to
facilitate engagement.
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Retighten clamp. g b Aol K cele sbaaie g 3 1) 2o
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To disengage worm, release clamp and
turn index plate and crank to the right up
to stop.
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Direct indexing by setting scale
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With worm enagaged move table
by means of crank.

With worm disengaged, table top
can be rotated by hand.
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Release table clamp, move table
top to desired position on setting
scale Retighten clamp.

b akds S Gy oMl a5 L
An adjustable vernier permits

readings to an accuracy of 1 min
of arc.
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Direct Indexing with index pin ol (g B vlao (90 35 ol
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The table is provided with a 24-

register index plate for obtaining
indexing increments of 15.

S s e 4 (oS U S amio bg e
RS Fem 53 A oS -

S (Somn Todoe |5 50 355 0
Then by slighty moving table top

back and forth allow pin to snap into
register. Reclamp table.

G533l ) o 028 Jo ) e el
L e R s
Release table clamp, disengage pin and

set table top coarsely by means of
setting scale.
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Indirect indexing with perforated index plates
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The procedyre for indirect
indexing by meands of
Perforated index plates is the

same as described for the
index head (p 7-75)
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Important

In contrast to index

head: crank reduction

Ratio= 90:1

Which means that 90 full crank
turns are required for 1 full rotation
of table top.

Ao 3 V.:.MJJ Jadr 5590 53 OS5

oiws 390 43 3 4dee o3y OLES (BA-Y)

Detalis on use of indexing chart
shown on page 7-58 will be found
under ‘Index head’ (p 7-75 to 7-
81).
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Indirect indexing with perforated index plates

d_'eulmijmgo\jw Lol S e ’
SaS 4 s b ol 51 (JoS0)
Sl s S S e ks e
Vil s Cwend Gz £l

LS 4t
The circular table can be equipped
with a supplementary indexing
with the aid of a setting scale

1 full turn of scale: 4
1 division on scale:  1sec of arc.

S o LA | B Al s ea i gl M S el oo a0 el e

e dodos 5 S (Sla 550 s s 1 s
The mount supplementary indexing ....then fit setting scale, index
device: plate, lock ring and handwheel.
Remove crank, sector arms and index
plate...
o

rs»bj':.ﬁjaijscju-dﬁf): .,\?SJ.ZUJ.LEAJ‘AUA J{M@Témwlﬁﬁﬁ
L. Relaese lock ring and set scale to  Reclamp lock ring and index
desired value. workpiece by setting scale.

Adjust workpiece with index
pin disengaged and clamp
table.
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99> oWinS 1> 30 A B> b
Eliminating backlash in worm gearing
\ Y v

4 ¥ 3 he

S 5 Tdomaly (555 2 e g L S WLl A L
SO ) ek pdo dr o310 or: .
Insert shims
Remove hex socket screw. S o K o= sl
Either:

grind off a few hundredths of a
mm (about1/1000) from end face
screw.

mvgu\}.lmb@ }o;JS ﬁ§)>b&j}>a.}¢,\>’-ﬁ7>.l>_m
Refit screw. S sl B

e-engage worm and check
backlash .
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Lubrication and maintenance

Sale g 5489,
@

ol S sheslind Blye o .
c S d)mj) L CIBTI

Lubricate daily when
table is in use.

S 5L L
Remove screw.

AS ¢ gy A amio o5, Jgdr 5550 s
For 'Table of lubricants' see Remove screw
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p 8-1.

S e, 1) Ol S amins clglBLL
ISOVG 46 CLP 46 25, piwew
Lubricate table top bearings:

Then refit screw:
* transmission oil CLP 46

ISO VG 46.



7-62



s 0BCwd = pailo dosous Wl g 3 ool b
Use of attachments 6. Index head

Application 39,18

Index head with overarm and tailstock S $a5b w pgzee - NEC

-for high-accuracy indexing opearations. . . . .
A drawbar for mounting colles is supplied S e S 552 e e Sibos sl

with the attachments. el el ) s ol L IS 035 i ol
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Function Jos b
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The index head permits
direct indexing with registers
pin:

Indirect indexing

- with index plates,

_by setting scale. 2L L el pen L5 oo oo oS 23S Sl eslanal s 5e 55k O s
It can be used with.... .. and without overam.
¥ 4
B L Y
/A ﬁ/
VA
'1\!( H (i
) /7 > -
N, rﬂ
aﬁf)uw&ur)‘ydibj ..... &QJJLCUQJW&J_ CUQJWJQQLJ.\M&L@AUQJ A Joeennnn
( L5 ...atwo—jaw chuck..... S fug;‘wgg_j
Work locating equipment ... and various other ckucks a face
includes collets,..... plate and compound chuck.
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4...\.’&:,5.:..,..4;)‘)5_ @‘)V‘»‘“‘Edi:“‘w ngwﬁﬁé_g)l.i .......... L(J}Ja )jmd)z mﬁe&ab
s oo S55S Sy or on thefixed angular table. el 5 L5 (A 5m)
The index head can be mounted The index head is adjustable
directly on the table slide..... about the longitudinal axis (A
axis).....
‘.

u,:.il.ﬁ B )_,;u) yﬁ)_,;uj
And the trasverse axis (B ais) of the
machine.
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il (59 5 ol Ol (90 55 ylgw 350
Mounting the index head on the machine

)

o]

JS.ZTL;uJL:.l 2l e T sl I slals pbalﬁusdﬁi-robdaé JﬁT@i%ﬁbM@K&»)}...

Aeas 13 sl S5ES 53 ss e s 3 e T stv.<>m
Insert 2 T-slot blots into T-slots Insert T-slot blacks of index head ... and secure index head by 4 T-
of table slide. into T-slot of table ... slot bolts.

(Ll g Ci) 1 y22usd (53,5 gw
Mounting of clampi_ngff_ixtu res

»

NG

o

S Sl e 3 eSSt SIL L B ler 50,1 la o g0 S 1 Some |5 e sla o g

Mount clamping fixture required A4S caw  Tighten 4 clamping nuts firmly
Tighten 4 clamping screws uniformly,
finger-tight.
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Tiltimg about A axis

..L:'Sk}j:bc.li)\l@;i‘_gucjy g)\jg|)al§;ﬂ>‘w@jlcsmﬂll€ el culg‘ujid:ﬁ%jbgd?;bﬁki
Release clamping nuts. S S Cpllae a3l s s ) s 3 5 5P

Set to desired angular position 3,8 e plil 38> oL

using scale. . .
g Fine- adjust by means of test arbor,

dial indicator and precision angle
gauge (if required).

J:S&AT}J}M]) o.,U)‘J.@iJ 6[.& 0 4o
Release clamping nuts.
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Pivoting about axis B B y5%0 Jo> o 2

Cole Jile ST al o akos 4 (33 s

S S 1 s sla o pen a5 a1 oS ¢ e 5l eslizal L

Release clamping nuts. S i Cgllan sl abes & gy s 3 5 SIS
Set to desired angular position 35S o el G35 O
using scale. . : '

g Fine- adjust by means of test arbor,

dial indicator and precision angle
gauge (if required).

J:.SC,.L»T:.X» B AJJ)U.@.{} sla o 0
Retighten clamping nuts.
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poamndl Ol (5930 (43 55 5lgw
Mounting the overarm

S 5 1 e Glemmy Al 2 5iS s S g |y s oSz (5530
Release clamping screws.  Remove cover. Attach overarm.

JQQMTJ.W\)aJJ)\.L&LgLW >4z 6%))‘)(&})&}45@3
Retighten clamping screws. S oS gy a4 5 035 s

Fit tailstock and secure by means
of screw.
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o Ol (39 > (30 5 ONS g 35 0 35

Engaging and disengaging the index head worm.

[ J\>'J.>_:-L§J:.§)JCJ. \?J)'

b V..:..,.;L? GK:M))}M ‘LﬁJﬁj‘l}
(st j}l‘P- ol U o o it
l‘d‘j':;;‘ b V.:.Mj: Gli:o.ﬂb BE

.Ju.‘bjf Cowd
With the worm engaged,
the index head spindle
can be rotated by means
of the crank; with the
worm disengaged, the

spindle top can be
rotated by hand.

e 3 s 4 1 Ol e
A IS e gl 4 (oS
Seh 80 slat
Move worm shaft slightly
back and forth by means of

Crank to facilitate
engagement.
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Release clamp 1 and apply clamp 2. cole b a ey = 3l e B
53,8 by b uls S
To engaged worm, move indexing
until to the right up to stop.
1@

Wi oy 54
[’,-ﬁ’!!‘,/ ri #ts

S e Tsdoma 1 a5 sl a3 5 Sl sl 038 ol sl
Retighten clamps 1. S 3 1y oSy s 5 e aeio

i gze b Aol K sl sla wujie 0
23,8

To disengage the worm, turn index
plate and crank to the left up to stop.
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poasadli O3 590 (90 55 JB L g 30 5

clamping the index head spindle

B

&:iz.d sl ol sl s c'élj» 3
u,:,_>)

J:—SJL;‘) o&.ﬂz

Pl .ae)]j.a. Ac(é)ls

Always clamp for heavy
cuts.

“'lc‘*’ﬁ‘)rz““‘:°l§:“’°)j’“

ST B e 5 o al

Lock index head spindle
by means of clamp.

Direct indexing with index pin

O s 4 s el Oldas 53
ar 5310 Oy el OIS asked e
e O1 31 o 2 s L a3 V0 0

> S

In indirection indexing
operations with register pin,
the workpiece can be indexed
in increments of 15° or any
multiple thereof.
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Engage register plate in desired
position.

S L el luSS = ol

Release 4 clamping screws.
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al
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S e s s 4 L a8 i T | el Ll

adjust workpiece by means of Retighten 4 screws.
crank.

»

..L:.'nbjf.:br.:..,.ﬁo@.w;)fm

To rotate index spindle:

,.\2;56)[56;)))'”J0Jd)\.,\.€_<5& Cond 5 ) e oz g
Disengage detent pin ST VTS W N LU B P94

S S5 1) e
Rotate index head spindle to

desired position and re-
engage register pin.
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vbio palid dlawg 49 aliuwo (99 55wl
Indirect indexing by setting scale

S0l 15 L8 ankd glasly o s '
e 5 o8 3 352 e pelde 635
The angular position of the
workpiece can be read off

from the scale of the
indexing unit.

o> S C)"d;ﬁﬁj‘bﬁwﬂgm Mb&ul)w s 5 gos
A4S s l, s 5 Clamp index head spindle.

Disengage index pin and set
up workpiece.

L}zl\ajs(..:.,ﬂo@:.ﬂ:ﬁ jléi&\sﬂ)sﬂﬁﬁﬁ&g}y)a .J.:;SJ,LIJJAJJDN

o Bamio b e 2o, Aty oS A 3 g g Release clamp.

Ll K If index pin fails to snap in to one of

. . . the holes in index plate.
Move index pin into P

register with index plate.
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Sl B 43l K SABT ) e Ao S S Todma 1 505 S L5y e 55 sl

S s Flse 3 oy Retighten clamp. Release scale drum clamp.

Turn index plate until index pin
spans into hole.

CS sl Cuns s 4l elide me@Mbwbb,u;rﬁl S 5 e Al
WS .. Release clamps
Set scale to desired position. Retighten clamp of scale
drum.
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b

q. J::J‘in' JALS PEL & b rjh\

orbde Sy e )

0leS 3l aids )

1 full turn of crank: 9~
1 division on scale: 1 min of

arc.

“— .j4-jb ) .. alii‘.w: g Momijé)jm aJu')\.,\.éi.v (ajﬁ‘)‘ abULL.»‘L:

ole s stk Slasls S B
s S Clamp index head spindle, using clamping
T lever.

Move index head spindle to
desired angular position on
scale.

sl ARA0 g A oalln o (9 3 oamndd
Indirect indexing with index plates.

\ Y
. . . [ PN hA - 31271733
Clio b i s 28 058 ' . 12 | 30°| 3| 9/27|14742}12136 _”
13 3] 3/39
. 5 oals s S ‘|l - 14 2 | 36/42
S0 Sloedi LS 35 (o plonl o 250 221727
. . . 15 2490 2| 18/27 |28/42[34/36
T e A P 16 g 155:3;4 23/4629/58
1 4
In indirect indexing with 18 | 20°| 2/ 6/27] 8/36
perforated index plates, all the 19 2 473
divisions shown on the N - s
'Indexing chart' on page 7-79 21 138742
- 22 1127/33
are obtainable. 23 1|34/46
24 15° 1(18/27(28/42]24/36]
25 1124/40
26 1121/39

6\)_.\. ("»“‘“’BWCJJ.SQ)M)A \)g}lkﬂé\&;”‘r_.mﬂgjj.)\zéj))‘\

V=AY o ) s |y Olles S g
Mount index plate required Consult ' Indexing chart' to find
for the job(p 7-81). desired number of divisions (for

example 19)
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357 LR BLTPES . ’

11 - = | 413

12 20° ‘6 Y4142 12008

13 ]

14 2136742
26° 2{nrdy

y5 | 242 a]isrzr{anreapiensed

16 2 10234 [ 23(46 (250581 ’

17 72| 1273¢ )

18 208 2| £227] ni36 i

2 : I 5

13 408 o

Q 8% 2 o s AN, kb
16¢ 123427 et

21 1 | 3R/42

237 1|27/23

2 1§ 341456 L

2 b L 1 18222120842 R24/30

2L L2840

(V) Ja 8 sl opss slie it b Slea s

ol el (G Sl sl S
(8/YN). sl

On the same line:

number of full crank turns;

(2) and number of fractional crank
turns (4/38).

BE c('.:....jj cﬂ\bﬁguﬂj‘ .l:u oJL«..j:
NG r.:...}.? ddo (S
The number behind the stroke

indicates the index circle on the
index plate (38).

J.:_"S )‘j..ﬂ l) )lS Aab_;
Set up workpiece.

o 5 b ey 510 e (00 WS s j‘é‘_}}b“em«'—agx_ﬁ‘

Move index pin into register
with index plate.

7-76

S Ll e el

Release clamp.

If index pin fails to snap into one of
the holes in index plate:
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AR
= ITZT/33] | G
30° 31 9/27 147421213 |
3| a/3s
2|36/42 |
25° 2 ‘21422
2¢°|  2|18/27 |28/a2p2/3¢ ||
2| 17/34|23/46 28/5¢] |
2 [12/34
20° 2| 6/27] 8/36 ‘
214738 |
18° 2‘ !
16° 1121/27
1(38/42 [
1127/33 |
1134/48 !
15° 1 ‘ 1627 28/42[24/38 |
1 ‘25 h:i | |
1121730 |
a3l S pa ST 1 e & 4o S i T |y 305 el ey e 8 e 3 1 Lt g sl
Jz'-\;'cl)}..: )zﬁ.ﬁijmdup ULy
35k Retighten clamp.
Turn index plate until index Find number of holes in indexing

pin snaps into hole. chart.

4/38

QLL\)L@}l)yslej\Jée)w 6))-1’\)MW&5JJ)>°)’.'fJK,:! Lg}jl{}Jw)JJﬁngLg;'-byj .....
Aas o mﬂﬂ&ihjlfﬁéjjl{&idv\ﬁzsvgéﬂ s o Sl e :\.A;JLSJLM)Lfﬁ
.oéﬁw\.‘u .A...ZL [

The number before the stroke Adjust sector arms in such a way that ...and both arms include the
indicates the number of holes (4). one arm is in contact with index number of holes (4).

pin...
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Use of attachments 6. Index head

8

OT 5% s o oS 1) (o
cag b an Lusl

Do not count the hole

engaged by the crank

pin.

S o b a0 0l 8 Al S 5,
Pull out crank pin and lock by  First perform full crank turns (2).
turning it left.

S 4 S (S 595 e
O 4ol 53 3 se Sl s
ple il 1O 2 o0k 5o

(£).da s

Then move on to cover the
holes included by sector
arms (4).

7-78

S Flo s s 503 S 5L e oy Al &S gl G b a ], 8

Unlock index pin and allow to snap Advance sector arms.
into register.
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H‘“ﬁ NEE Lﬁ‘):’ (‘;..34.»33 d}.l;
Indexing chart for index head

= @ ) -
Nambar ef crankowmnms : g’ Number ot eronk turns 5 'j : MNumbor of N ber of
't VaEasie 7:3 :g f - " ] } =@ : crank wurng Grank nrng
I actiona g3 ull fracrionol }) S g3 full l fract onal full | frac-
20 35 1 130 . =
19 3G 10 1 /36 132 3 -
18 37 1 135 - -
17 38 1 136 = 2
14 39 1 140 - s
15 40 €] 1 144 5 =
14 a1 = 4011 . 145 3 N
13 45 . |10m2 148 - =
213 1A (1230 a2 - |90:43 152 . =
12 44 c 30/33 155 " s 2
11 an 8 % 242113236 156 % e A
10 a6 - 406G 16¢ . - 5/5
8 |28/ A3 s AG/A2120:50 184 & 3
2} 027 | 14m2 |VE36] 50 = 32:40 165 s B33 - 3
& 7 - |21:27)26158 1686 . hoa2 = 272
7 [21127 52 & 20/29 170 . 8/34 = 2
7 6/27 Ha - 20:27 172 - 10/43 - LA
6 [18:2/ | 28ra2 [2056] 65 - 2433 10| 2 - |eive |8:36 24
an G X 56 s 30/4a2 184 s = 2:
o e - Eom 5y . |a0s8s 186 3
50 5 60| "6 - ey . 190 : St -7
A an i 52 = 20031 195 % 237
2] a0 A 12:27 | 16:36 G4 - 25:40 200 - 3 2:38
10 36 4 ) - 24/39 206 . w 26
35 3 2 210 R &
11 - 3 - 20:3¢ 216 . "
12 30 i 1442 - 2442 216 & 5
13 a3 3) > 1452 7|120/586 220 = w
1d 2 - @ =
25 2 %
15 24 2 28142 | : 4 H/36 %
14 2 2348 | 23486 | : 1
17 .4 - = 1
18 20 2 2:36 - . - 1:54
16 ) A 143
20 16 : 2 = 1537
16 1 “ 1:36
21 1 a - 16/35 - 1660 - 1739
22 ! - = 1600 > 1:A0
“3 1 - 1640 - 1.at
1 15 1 g “ 16360 1/a2
5 1 g 1720 )
? 1 % 5 1340 s 1
27 v - - 2520 - 1
28 1 &
29 1 g =
3C z 1 14 -
a 32 1 & 16:40 1 ¥ 4,56
K 1 140 116 - 20008 a0 s
33 1 1201 '3 . 1442 |75 30
34 | 124 - 20
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Horizontal operations

Sl
L :
et B
..__(77—" \g)’ ; o
o .'“ h
& R 2!
) s -
AT

NS (sl o olles 3550 50
el Db 5 e S e &

el 453 5 )5 Il 5
For horizontal cutting
operations, mount index head

on fixed angular table or
universal table.

7-80

el lalS ankad il gl S e
Bok ‘_;L&)L_‘..Z DL ‘J&QJA:}JJ& oalatul

ol

Use tailstock to support long
workpieces. Clamp tailstock in table
slots.

SIS cela 5 Jalesl dls
LS el o&ias (,Jm sy

Use tasr arbor and dial
indicator for accurate
adjustment.
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Use of attachments 6. Index head

Mounting the index plate (G115 gw AXA0) il dxd0 (90 5 4l g

» B =

Qo s 5e3S S ) sl 5o L8 slassl sl 53 ) e amio
1%, Remove sector arms. Remove index plate.

Remove screw and take off
crank.

Sl L pss) 5550 ek amio S 5L L8 slassl g S (S 1 s (S35 gy 3 dme
S Refit and screw on crank.

. .~ Screw on sector arms.
Mount index plate required

for operation.
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9> €2 53 A SN
Eliminating backlash in worm grearing

» 4 i

‘jL.\.Tb.\.z.:Ab‘):rﬁ &J B @i ZLL IL.)'
A5 SO ss0) e Sl pdiaS 63l S Gl s yaly
Remove hex socket screw. S3d 6,555 e el Or:
. — Insert shims.
Either:

Grind off a few hundredths of a mm
(a bout 1/1000) from end face of
SCrew.

M\J‘)ﬁ]f})@)ﬂ)b
J;__J@:g‘b.l;ub@ u.a)e.);x;)éb‘-;'»})l;-a.u.b'-ﬁ Gia @U\JQUMJ
Refit screw. S bl Ly A s (Vemv

Engage worm (P7-70) and
check backlash.

.J}.‘.:

If reqired, repeat procedure
until excessive backlash is
eliminated.
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Use of attachments 6. Index head

L EYCR LY
Lubrication and maintenance

GO ey, ddr 3550 50
P ¢ A=Y dio @

For ‘table of
lubricants’ see p 8-1.

oS Flse Gr b s S ekl b Sheslie Tl 1y L 5l el a2 gL
o B0l 3 s b Sola o S S S, LU b Ole,
S ) ol s B

3l 4o QB . § Lubricate worm bearings monthly

(worm engaged) by appling grease gun

Lubricate index spindle monthly by, ninole Antifriction bearing grease.

applying grease gun to nipple:
Antifriction bearing grease.
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Use of attachments  7- Compound chuck

Application

é,g,b’
Compound chuck in conjunction with s oSes b sl 53 S e LSS
index head. PRI w
- for machining contours and circular (S5led) Sl b )il -

7-85
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Function Jos 3,0

GK:..:J)FAAJ_;.AS)A;)(S )\vs f;)ls L;:}.:..Sjb)‘pg By B )J.\.}.\}JOA d‘)}bjs‘fg}ljl’u:"\"

N T L AN TR L luy Couxd g 3 gd Ol IS askad I adas
The compound chuck is il s Centres of rotation can thus be
attached to the index head placed at any point on the workpiece.

Each of the two slides is adjustable
within a range of +40mm from its
midway positions.

spindle.

ol Ol (59 w5 30 5 35 (905 5l gm
Mounting compound chuck on index head

W @

>,

eKLN})jaA@‘)gTSJAJS)K J\—:SWT}.:\N\)OJJ\)‘J&@{J@)[@}:
Tighten 4 clamping screws.

Attach compound chuck to
index head spindle.
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Slide adjustment 9 i
$3iS S e S laa, YL (FoiS ‘ ’

The upper slide is ad-
justed in the same way
as the Tower slide.

A8 Ja b i (Lo, S ) slase s S5 dhs ) b 558 51 S a
Release slide clamps. S ol T gls

Adjust slides either by means of
knurled knobs

¢ 5 .
ISR | ‘

el

‘MLA,JJs

...)_?\.oa.gwlgio()d;ﬁwd'x

The Tength of slide ad-
justment can be read off

BRRTIH R N S QAT P borlde 5o Jo L lagn

. from the scale with

S Slems adjustable index mark s K

i and from the scale drum. T

. or by applying socket ...release screw and turn
screw key (Allen wernch) To zero the scale drum drum.

to traversing screws.
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)l’ azbd OO; )‘9»)
Mounting the workpiece

‘ Sl s aze G 4z kb 05 SHlew (6l [

oS eslanad 5 el 5l ‘ Ly 55 s 556 (5, 1 IS anlad i) 35506

ruagu— 035 Ll Gl S o g pllss a5,
szj"g;‘?‘/\. }D’b— fu.:«s sﬁfrlgnjlgngf)}!)lSM
. ug;&smk;uéjbujéyféu;f

S ke VY0 500 -

3,8 |,5
Use S 3
-three-jaw chuck
-mounting flange 80mm
-mounting flange 120mm

To mount workpiece, drill and tap
suitable holes into mouting
workpiece on flange, then flange on
chuck. Mount large workpieces in
such a way that all centres of

C._L) 4 L M8 o £k g 1 500 rotation are within adjustment

ranges of slides.
Gk A bl S e

Attach mounting flange by means
of 4 screws M8 (metric thread 8
mm).

L YL SLTY)
Lubriccation and maintenance
q \e

b 5

wmio e, Gldsde 35 o

S § s VA
For 'Table of lubricants' p 8-1 see.

rjy o3l an 1y QL&U;L_SJ.x:A@ élgyjesﬁjfdbud‘jﬁd%)
S gL, R3]
CLP 46,1SOVG 46 .5, CLP 46, ISO VG 46

Lubricate traversing screw bearings
as required using oil can:
Transmission oil CLP 46, ISO VG
46.

Clean slide ways as required and
apply thin oil film: Transmission
oil CLP 46, ISO VG 46
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Application 3,18
Spiral milling attachment with tailstock (P SE e olSas 4 pezme 1S oo o pas oS
- for spiral grooves and flutes of L o o .
any lead configuration. 250 5t o U s A B ol pll sl

7-89
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Use of attachments  8-Spiral milling attachment

Function Jos 3,0

Mﬂéﬂ))&‘j@)bb&.ﬂa r.:.....:mu&i. Lsij]a)‘)jmdbjécasf )JO\}&\))}MQ‘)}JQ@.?
Bph SeRS S o e sl s 23S e S S e
Lol ¢l Gk pds s eld 55 5
2ad e 6854 B sl leelS
The spiral milling attachment is The rotary motion of the spindle is The direction of spindle
mounted on the table slide. coupled to the slide motion via a rotation can be selected as
change gearing designed to provide required
variable spiral leads.

JF Q\j&‘)w\f@)LAe&w> L—<:|_. &rﬂ}yd\)]&‘)el{“ﬁab)jm ML&JPMMOKL—ND&“J} .....
Gl Ss5> 50 dils S 55 B o B N and is equipped with an
indexing unit.
A5 by e

The attachment can be swivelled
about its vertical axis for milling

tapered spirals. The spindle can be rotated by

means of a crank....
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Use of attachments  8-Spiral milling attachment

Cyasirlo domond Ol b 31 oolisiwl 3 b

Mounting the attachment on the machine

cmwlo (59 Ol (90 5 41gw

—

@id:‘“}“‘.‘) B @)lﬂ olSxes

S g peile S50S S Remove cap.

Mount spiral milling attachment
on table slide by means of 4

SCrews.

T oks 5o 1y el glaodis amxr

Ay g ahe sy 5 Ul S
Insert change gear box into T-

slots up to stop and secure by
means of screws.

7-91

PR VR T 5 25 Glao S A
Je Ol s S -

S oSz L L e

Inser spline shaft into coupling
sleeve of change gear box.
Secure spline shaft with screw.

.J._:)\Jﬂb‘ﬁﬁ)b

O oy 5wt e Gl 4 ) Al
i

Attach claw sleeve to end of shaft
and secure by pin.
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Use of attachments  8-Spiral milling attachment

Lead calculation

Die Steigung S der Spirale | D
errechnet sich nach der .
Formel:

= .a,c.,e,.g.1
S = 160 b d f h k
(a-k : Zdhnezahlen der
Wechselrdder)

Steigungs-Tabellen siehe
Seite 7-91

Spiral Tlead S is gov-
erned by the formula:

S = 160% & §x 2x x| et e it K (i gt 1658
a-k: change gears tades o LIS axkad L3=D
(a=k: number of teeth in ) . ek
change gears) st o 7 S aalih La=D

For spiral Tead charts S = Spiral lead

see p 7-91. D = workpiece diameter(mm)
D**=workpiece circum ference
(mm)

Spindle head adjustment 398 g S

‘Sﬂ@l)))sf‘ksglf@*’)hdl‘ﬁ ‘. . tanaszW .

_ : S
..L_Sdo df;adlaﬁjljmy D
X

o = arc tan S
The vertical spindle
head has to be tilted
to an angular position
for spiral milling.

Sl il sl a il il 4 5l =01
Pivoting angle o ragkio) SIS anks L3 =D
b o8 =S

o~=tilting angle
D= workpiece dia (mm)
S= spiral lead
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Spiral lead charts (b p6) 2 o ol y 4 4 b gy 0 Jguo
G"'v')l" r,lg (§ P ks‘&o..\;a.&ﬁ E.ﬁf-;)—irg B9 6&4»453

 haades h]g[f]e|d|c|bLa h]g]fLe;dlclbla
Slp;:;:l Change gears Slgll’gl Change gears

mm h | g l f I e I d ] c ] b { a mm h | g I f l e ’ d | c Lb I a

2 72 | 24 | 96 | 24 | 90 | 36 | 80 | 24* 90 40 | 40 | 96 | 24 | 80 | 72 | 24 | 48

3 56 | 36 | 96 | 28 | 90 | 24 | 80 | 24 96 40 | 40 | 96 | 24 | 90 | 72 | 40 | 96

4 90 [ 24 | 80 | 24 | 72| 48 | 96 | 36 100 40 | 40 | 48 | 72 [ 96 [ 8 | 90 | 36

5 40 [ 40 [ 96 | 24 | 90 | 36 | 96 | 24 120 40 | 40 | 40 [ 80 [ 96 | 72 | 90 | 36

6 40 |40 [ 96 | 24 | 90 | 24 | 80 | 36 140 40 [ 40 [ 96 [ 24 | 48 [ 56 | 40 | 96

7 40 | 40 | 96 | 24 | 90 [ 28 | 80 | 36 150 40 | 40 | 96 | 24 | 72 [ 90 | 40 | 96

8 40 [ 40 | 96 | 24 | 90 | 24 [ 80 | 48 160 64 | 32 | 72 |24 [ 40 |96 | 48 | 9

-9 64 | 32 | 96 [ 24 | 90 | 72 | 80 | 36 180 40 [ 40 [ 96 [ 24 [ 80 | 72 | 24 | 9

10 40 | 40 | 96 | 24 | 90 | 24 | 64 | 48 200 40 | 40 | 96 | 24 | 48 | 80 | 40 | 96

12 40 | 40 | 96 | 24 | 90 | 36 | 80 | 48 240 40 | 40 | 40 | 80 | 48 | 72.| 90 | 36

14 40 | 40 | 96 | 24 | 90 | 36 | 80 | 56 250 40 | 40 | 96 | 24 | 36 | 80 | 40 |

15 40 | 40 | 96 | 24 | 90 | 24 | 64 | 72 270 64 | 32 | 48 | 24 | 40 40 | 96

16 40 [ 40 | 96 | 24 | 90 | 36 | 80 | 64 280 64 | 32 |40 [ 80 | 96 | 56 | 40 | 96

18 40 | 40 | 96 | 24 | 90 | 72 | 80 | 36 300 40 [ 40 |96 | 24 | 36 | 90 | 40 | 96

2 40 | 40 | 96 | 24 | 90 | 24 | 48 | 72 320 40 [ 40 | 72 [ 24 [ 40 |96 | 48 | 9

2 64 | 32 | 96 | 24 | 80 | 48 | 40 | 56 350 40 | 40 | 96 | 28 | 36 [ 90 | 40 | 96

24 40 | 40 | 96 | 24 | 90 | 24 | 40 | 72 360 40 | 40 | 64 |24 | 48 | 96 | 40 | 96

25 64 | 32 [ 48 | 72 | 96 | 36 | 90 | 40 400 40 | 40 [ 96 | 24 | 24 [ 80 | 40 | 96

27 64 | 32 | 96 [ 24 [ 80 [ 72 | 40 | 48 420 40 | 40 | 80 | 56 | 64 | 48 | 24 | 96

30 40 [ 32 [ 64 | 72| 96 | 36 [ 90 | 40 450 40 [ 40 [ 96 [ 24 | 24 [ 90 | 40 | 96

32 40 |40 [ 96 | 24 | 90 | 24 | 40 | 9 500 40 |40 | 64 |36 | 72 [ 96 | 24 [ 80

35 64 | 32 | 80 | 40 | 96 | 48 | 40 | 56 600 | 40 | 40 | 96 |32 |24 [ 90 | 40 | 96

36 40 | 40 | 96 | 24 [ 90 [ 36 | 40 | 72 700 40 | 40 | 48 |56 | 72 [ 90 [ 40 | 96

40 40 [ 40 [ 96 | 24 [ 90 | 36 | 48 | 96 800 40 | 40 |24 [ 96 | 72 | 96 | 48 | 36

42 40 | 40 | 96 | 24 | 80 | 28 [ 40 | 96 900 40 |40 [ 96 |36 | 24 | 72 | 24 | 96

. 45 64 | 32 (8 |40 | 96 | 72 | 40 | 48 1000 40 | 40 |48 |64 | 72 [ 96 | 32 [ 90

48 40 |40 | 96 | 24 | 90 | 36 | 40 | 96 1200 40 | 40 [ 24 [ 96 | 80 [ 96 | 32 | 40

49 40 | 40 | 96 | 28 | 80 | 56 | 40 | 48 1400 40 | 40 | 24 |90 | 72 [ 96 | 40 | 56

50 40 | 40 |48 | 72 |96 | 36 | 90 | 40 1500 40 | 40 | 64 | 48 | 24 |96 | 36 | 90

54 40 |40 [ 96 | 24 [ 80 | 36 | 40 | % 1600 40 | 40 [ 24 [ 96 | 24 | 96 | 80 | 40

56 40 | 40 | 96 | 24 | 90 | 56 | 40 | 72 | 2000 40 | 40 |48 | 72 [ 36 | 96 | 32 | 80

60 40 [ 32|64 | 7296 8 [ 9] 36 2400 40 | 40 | 48 | 72 | 40 [ 96 [ 24 | 80

63 40 | 40 | 96 | 24 | 80 | 56 | 40 | 72 3000 40 | 40 [ 48 [ 80 | 40 [ 96 | 24 | 90

64 40 |40 [ 96 | 24 | 90 | 48 | 40 | 9 3500 64 | 28 | 32 |80 | 24 | 96 | 24 | 96

70 64 | 32 |8 |40 | 96 | 96 | 40 | 56 4000 40 |40 [ 24 [90 | 72 |96 | 24 | 96

72 40 |40 | 90 [ 48 [ 96 | 36 | 40 | 72 4200 40 | 56 | 24 | 80 | 64 | 96 | 32 | 96

75 64 | 32 |96 | 24 | 729 | 40 | 9 4500 40 | 40 [ 32 [ 90 | 48 | 96 | 24 | 96

80 40 |40 |96 | 24 |90 | 72 | 48 | 9% 6000 40 | 40 | 36 | 96 | 32 | 90 | 24 | 96

81 40 | 40 | 80 | 48 | 96 | 36 | 40 | 72 7000 32 |56 |24 |90 | 72 [ 96 | 24 | 96

84 {40 | 40 | 96 | 24 | 80 | B6 | 40 | 96 8000 40 | 40 | 24 |9 | 24 | 9 | 36 | 90

Change gears e md (slas2idA
? 24 128 |32 |36 |40 |48 |52 |5 |58 |64 |65 |72 |80 |90 |96

Stuck | 2 1 1 1 1 1 1 1 1 2 1 1 1 1 2

Number
reqd
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ey g ylo oslws -A

ling attachment

Cyasirlo domond Ol b 31 oolisiwl 3 b

indexing operations

G055 il 44 Loy o Olios

A U“’)J“u" sls Cl;u‘ v.:,w.ﬁ.? oKans 3,90
(v

4.:2-‘}& ‘,.:_..L“ J}.Xz- J.LJLZA S50 3
(V=v4 u.p).l.:.s

The indexing procedure is the

same as described under 'Index

head" (p 7-71).

For tabular values see 'Indexing

chart' (p 7-79).

Mounting the change gears

s e 5L £ l@)h s 5
EwAT
Tighten clamp.

(clamp must always be released
in spiral milling.

%L”wbk—‘.?)]ﬂ@\)))ﬁ“ffhl
S S 0 g5 e o

RIGHT =5 8 el g o

LEFT =58 <o gl

Set selector lever to right-hand
or left- hand lead as required.
Rechts=RIGHT

Link=LEFT

g b 0 2 395 5l g

Wechselrdder / Change gears

d c
S0
90
90
S0
90

D

b 3
96
80
80
80
80
64

80

»

R

o8 Jodr Gk 1) s s o
Sy ol e

spiral lead =, ;L o8

change gears = .2 5 sls sids

Select change gears as shown in '
Spiral lead chart'.

Steigugn=spiral lead

change Gears.

7-94

25 oS e Loy £l s
S e,

Lubricate centre bores of the
three changes greas in the
middle.
Transmission oil CLP 46 1SO
VG 46.

o V.:Eﬁé‘f.\. L sl
AS eslinal by a5 (slasllis

Adjust change gear using adjustable

mounting pins.
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VU

D
5 0

%/]/'Inf\

Ao b oS olis w53 w29 Sledlids @@}gl)(eﬂ\gd))ol)>\§w

sl LS el
Mount change gears with slight tip Clamp adjustable quadrant by means
clearance. of screw.
Hand of spiral lead T ylo of y Cug> el

Y Y
®

I@/jb
by

|

I%s_é]b@owglﬁrjﬂ¢ﬁ\ :Qﬁa\)djla@ewglﬁdl fJM
.Q;Cﬁwb@)uabé\ﬂ );%@)Lﬂobé‘j
Selector to the left: Selector to the right:
right-hand lead. left-hand lead.
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Tapered work

A|

G‘L’j)}m e lebs S9) LS“")JC"/)L’ LSI)-f
cagslo snlanll sl 8 Je 5l

Use horizontal cutter
spindle for spirals on
tapered work.

B D e LS S 011U Sl
S Ol QS ankad Loy Release clamping screws.
0= by 5o 4505
Select change gears for mean

workpiece diameter D.
o= taper angle.

Mounting the change gears (g% SowINS 3> (10 5 ylgw

)

. V.@.Asui;
3 S N0 5 Slamaole oL Gl
s B0 Sl e by e slaasl

,.XZJS(.:L;I!) Sewd o3 @)b N
Importnt
For spiral leads below 15 mm and
taper angles above 45 adjust spiral
milling attachment manually (using
crank).

Sesli Tl 1y (315 sl ol S i T3l 00010655 (Sl
w sl Cia Seill la (el de Retighten clamping screws.

.J:J‘JJK._: Jb}fu
Swivel spiral milling

attachment through 1/2 of
taper angle using scale.

7-96



ol gyl oslws -A  dlo douond Ol jugx 3l eolaiwl b
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work locating fixtures U axdad (s o1 0 1Y (s 5,5

(SANS 4 pgmme (6 Rekis e or three-jaw chuck.

Collet chuck M16 (metric thread 16mm
dia) with collets......

Tailstock 5 P K& yo ol

)_;b Jfﬁ&fﬁ&d;&ﬂ%fﬁrﬁ‘ fﬁu@fcmédwbrkﬁ
ekas Guide way adjustment.

Tailstock sleeve clamp and adjustment.
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P9 Sowins 2 10 A O 5 B> b
Eliminating backlash in worm gearing

b e 2

. f 14T 3
»::;\ o i { %M‘*
SELREY

o

'ol)
o
B
.Ji)‘bj..r b gjbﬁ)J
Remove cap. S S VU I e 53

First: Then:

Slight back off upper grub screw.  Tighten lower grub screw.

S B Sy cpl 5L oose e
S esd e Gl Al

If required repeat procedure
until excessive backlash has
been eliminated.

e T
Sl i S S S
Sl A Ol5 e e 5 s

25
Worm must be smoothly and
easily movable.

Backlash can be checked by
slightly turning chuck back

ks Iy o
Refit cap.
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Use of attachments  8-Spiral milling attachment

LT EYCR SLTY)
Lubrication and maintenance

[ ®

o ey, Jadr 55

.:ﬁtﬁ)/\—\ Al

For 'table of lubricants' see
p 8-1.

S, Sas 2 e el 2 OBLL 1) i il laedi ux o 5L s 2
S S 8,
CLP 46 1SO VG 46 .5, Sl 15 o S

Lubricate change gears bearing dialy Lubricate worm gearing as required:
(grease gun): transmission oil CLP 46 antifriction bearing grease.
ISO VG 46.
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Use of attachments  8-Spiral milling attachment
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Use of attachments  9-High speed vertical spindle head

Application

High-speed vertical spindle head....
for materials permitting high cutting
speeds.

éﬁ)‘:
3L e b (65508 58
\J L@jd\};d&:l}a LS)S)J"? 6‘;: ........

ETSRPLINI LN V- RV . SO
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Use of attachments  9-High speed vertical spindle head

Function

St irara Vi

=
‘ g

7 TR 7777

Vl?}‘?;?m i

S Gl ol S (93508 S A e g ge dn g zee oSl Bl G oga S G350 £ )
L;A.LSLSLGAKA‘)JJQ)',UtM‘ (S350 &ﬁ:b&})luﬁtf )CM.«‘ W‘NE‘JJJBLS)}NQJM
Syd g el J o L5 aas The high- speed vertical spindle
) . _ . . head has an axially adjustable
The high- speed vertical spindle It has a drive motor of its own, spindle quill y ad
head is mounted on the headstock providing spindle speeds via a
in place of the standard vertical belt drive.

spindle head.

+40° gl el @ .,U‘}J S e

D g O e 4y
....and can be tilted through an
angle of £45°
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Use of attachments
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9-High speed vertical spindle head

omilo (595 38w 395 ylgw jsb

Mounting the spindle head on the machine

A \)DJ‘J\JL’L& ‘63)&. .F«)j_%j...a
(O=£Y o)y e 05K ands
.L‘U‘.Xf.ob Lﬁ[}w U’:Jﬁ)b

Move vertical spindle head back
to its rear rest position (P5-42).
Fit splash guard.

Sss 2 sm o Bl e do
S sl

aw Lok jle,m b 35 2 550w
s [Lis oy e slealKal,

Push high-speed vertical spindle

. head into headstock ways.
Fit transport rod to eyebolt on

high- speed vertical spindle
head.

caw K3 9 K1 a.)u')l.,\.@ii 6[.@.2::4'

(5-42) .05

Tighten clamping screws K1
and K3 (p 5-42).
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oo 033k S b (G390 55

S Loy J RS 4
Connect  high-speed  vertical

spindle head to receptacle on
control cabinet.

JJSS}LU);:}?}AJ}SLSL&J:}\

J.:,Sa:u.wu\ Qﬁjs ulr}Ab-) Q..i')) 6‘)’
Use controls on control console to

switch high-speed vertical spindle
head on and off.
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Use of attachments  9-High speed vertical spindle head

Speed selection o g Sl

iS5, - Open guard. Il O sllas

Release clamps and move motor Fit V- belt to desired pulley.
forward.

1 2 3 4 5 6

% 1300 | 2350 3000} 3350 | 4350 | 6000 g _._l
n

Q;ﬁam;gh;d‘j\.i \)JAJJ(SL@AJ.&‘ja.,\.:.LSg_,.E_GMb)}J}A ulunkz- a l).]a}lag Aufl:}.“.\. BE
Indicating plate S s I3 R RHW

Move motor back again and retighten Close guard.
clamps.
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Use of attachments  9-High speed vertical spindle head

Mounting the cutting tool

o9 a1 05 lgw

r
0

4

Err B s 25 aslizd 4S5
AL das oS V4 | e

3 g
Use button to move pulley

locking pin upwards and allow to
snap in.

7-105

LT s eslayl b gme SaNS S5 1, sl
G o) oS e o JT T 51 slizad

Ay

Insert tool into spindle taper and
clamp by applying socket screw key
(Allen wrench)to drawbar.

w&l)wcﬁauyw

Release pulley locking pin.
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Use of attachments  9-High speed vertical spindle head

Spindle axial adjustment

»

%

Al o T Sl eslizal L L
S B elde 4l L Ges

S L5 )z Al el el aaSs Sleslinal L1y ndle ) o
Release clamp. ge

. . . lyi ket k
Advance spindle, using either ( Allce)L \?vagn}gﬁ)gtosgﬁa?t SCrew key
knurled knob of spring barrel.. ... Set depth feed to scale..

s G L el sSSse 2
FH s @iy Che w e
S dal g

If clamp is not applied
spindle will move back to

retracted position.

Retighten clamp.
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Use of attachments  9-High speed vertical spindle head

325 9 9055 D e

Tilting the spindle head

S L5 el Slemmn e S350 3w ebiie Sl eslinad b S e | T | 0001065 (sl

Release clamping screws. S e s se a5 a1 ol Retighten clamping screws finger-
o T tight,
Adjust high- speed vertical spindle g

head to desired angular position
using scale.

Sl Ay 4 ) Gl sl Caxdse
J.fswr&w\)e.b)‘.l.g_{v 6[.@2::1

(s ol 55)) mbesl dals 385 _ _ _
Retighten clamping screws firmly.

S r.;lzi G b w
Fine- adjust angular position by
means of precision angle gauge or
test arbor (air gap method).
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Use of attachments  9-High speed vertical spindle head

Changing the belt At (3 K sase

o e Sl e g 6l
wlamio booles )55 0 as Lo LS

LS S e Ll
To  replace belt, release clamps

sufficiently to permit removal of
motor with base plate.

Slue g 54689,
Lubrication and maintenance
Lubrication and maintenance 53 S5L 155 e sl el o aslan i

Remove and disassemble cutter spindle at
intervals of approx 5000 hours of operation,
degrease ontifriction bearing and apply
ISOFLEX SUPER TEL special grese to ball
cages only. O s g S5 cpl 55 0 odls xS
Preferably to be done by DECKEL service ¢ ol

persounnel only. 2 el e

LS S 1 Sl 45 bl S sl S

Ao bl oy dbios 4 o gasis s S e
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Use of attachments  9-High speed vertical spindle head

Application

: : . 39,
Universally adjustable spindle 2
head. () pee LS Gl ol LB 55
_.gor miIIIIin(g pocke?s wi)th angular Slasls S sk s aSlalas (550555 sl -
side walls (on castings). - .
s o (S, Slalad )
-for milling, drilling and / or P
boring oprations on workpiece P L S s S Al -
surfaces inclined in two planes. 3355 m Sl e b Sl axkes
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Use of attachments  9-High speed vertical spindle head

function

soes sl Gl s LB 58
&3 508 355 e Sl (b5 5 5,2 00)
O Oele s 3L s Lo 2k

BSyh ol
The universlly adjustable spindle

head mounted on the headstock
ways in place of the standard

vertical spindle head.

.M\NES&GJWJJJ)}aKLNJw‘ J;Gﬂéy\i)jzﬁggi ‘J}}J ......

...rﬁéby&j}ﬂ)wdy

It is adjustable about two axes: about
the same axis as the vertical spindle
head.....

oSl 55 e g (G050 Cands
Db J S

by two index pins.

7-110

)}7.- 6&.«4‘)}} ()}ﬂ)}?bﬂ)&«él BE

NG| ‘..J@ ot

The vertical position is controlled  The spindle quill is axially

adjustable.

...and about an addition axis.
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Use of attachments  9-High speed vertical spindle head

omilo 595 38w 995 Mg
Mounting the spindle head on the machine

’ ’

e 0w Sl Goses 3 e i BB 55w o OB 4 ) JWEl e 5 4 1) dlesis ekl LB 58 e

d’lil} B b bw(o—iYup> Ju”j..» .,\i)l.lﬁzadl.ﬂ)fﬁ JQS L J},:a ;_L%jﬁﬁ G oosls )Lf._:) ))-9)"“
Rk ﬁfjaaxbﬁdwywsui}ﬁ
;}";Lfd

. . . Push universally adjustable spindle
Move vertical spindle head back Fit transport rod to eyebolt on h:ad L:n;\(; heaglstocle(] ways Fl:'p to

to its rear rest positin (p 5-42). universally adjustable spindle head. stop. Slighty turning transmission
Fit splash guard. handwheel to facilitate gear
engagement (p 5-42).

M T |

L K2 5 KL Jlasl o)l slgzmy slids o Olea «L:,.qf(..:laﬁjd.vlé DA A (Sa) A 53 J S aaaSs
(5-42).,\75@4«.& J»S&)lfé)ja&))ﬁjwdfu OJL‘-';-“\d)JSu*:'j)}L;:’jﬁl}é‘ij:«s
Tighten clamping screws K1 and LS

K2 (p 5-42). The universally adjustable spindle Use controls for vertical spindle
head is driven by the drive gear for head on control console to switch
the vertical spindle head. universally adjustable spindle head

on and off (p 5-4).
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Use of attachments  9-High speed vertical spindle head

T BN )‘N' Mounting the cutting tool

S 93 0 & Gy o > 01 advancing the spindle Setting
the drilling depth stop

e The procedure is the same as
described for the vertical spindle

head (p5-12, 5-37, 5-38).

S5 IS g Gos palaid

S5 538 S| 5 Oleg Jos b

C,..wle.,\.&@jﬁééjﬁ)ﬁﬂ

(0-YA 0-YV .0-\Y .5

38 3 S Cuowd (il ) (9 5 S yxi0
Pivoting the front part of the head

S)5a )Jé@‘@jdk@&mﬁ&j) }
0P ) e el @J;Skpj‘.;jjéﬁ

(Yy-o

The procedure is the same as

described for the vertical spindle
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Use of attachments  9-High speed vertical spindle head

39 3 (Sbo Cuowd (9 35 S yio
Pivoting the middle part of the head

.3

S eSS Sl WK e Sb w1 SHb Sal ) i BB e Sl a3

Release clamping screws. (A2 05 ) e elde oy s Cuns
Swing out index block. Move middle part of spindle

universally adjustable spindle

head to desired position on
scale.

S i Tsdms |y ol Slemn abe 51 oslimad U 1y 6l asly G S i Tsdoms |y 0 i)l (sl
Cboash dews by Ol S e b bl
Retighten  clamping  screws S e 3ds 4k, Retighten clamping screws firmly.

firger. tiaht.
Inger- tight Fine-adjust angular position by

means of test arbor or centring tester
and precision anglegauge.
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Use of attachments  9-High speed vertical spindle head

W0 Curdg 4 55 g (3 ) padd
Setting the spindle head to vertical position

eSS O ) Ssh S S L eSS Slezmy e 4 L Jlsis oS BB 55
Swing out index blocks. Release clamping screws. S o elide (Slem 53

Set universall adjustable spindle
head to zero on both scales.

Fs Ob e b S Sl S e T | oS leng (Sl sl

S P2 S a5 4310 K S O b b Sk S
258 5L,

Swing in index blocks back inand  Retighten clamping screws. For machining:

move 3 index pins into register. Swing out index blocks.
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Use of attachments
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9-High speed vertical spindle head

Damping of vibration

\

bl 41 40 9 (g 5

s s, Bl koL 558
S50 e < (Jbosgeise 5580 )
ais gl oslicut pinys oS el
Ss2ge 51 S Sl 5 Sy sles
G elale,l bl oS e 52T
SSslz g o ,olb )6 faabs

The universally adjust-
able spindle head is
provided with a brake
designed to eliminate
chatter marks caused

by vibration at Tow
spindle speeds when
large cutters are used.

{\'

G oE ) eyt 4 LS ads e

SPa Kaes L pEa e
A
ISO VG 46 CLP o> x> 63,

46
Apply oil gun to nipple once a
week (2-3 strockes):
transmission oil CLP 46 1SO
46.
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solisl St pe 3 bis 52 51 | @

Sxtle g el aulys) saele

(S

Apply brake only if re-
quired (generation of

heat and excessive
wear).

Com 5 e e ot g
LS o Jes e el la @i
oS Bl s A.E.l;-uhjfé}a
Lol la a i S

S g g e g
Damping ring clockwise:
brake applied.
counter clockwise:
brake released.

SIS g Gy,

Lubrication and maintenance

® Wb sy Jsdor 5l eslizad sl

Ales axl o AN ais @

For’ Table of lubricants’ see P8-1
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Use of attachments  9-High speed vertical spindle head
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Use of attachments  11-Corner milling spindle head

Application 3,18
Corner milling spindle head with adapter. ~J
- for milling of internal corners. ST Lol an 55 458 o guass 5w

35y oSS s e a2 S (655 Gl
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Use of attachments  11-Corner milling spindle head

Function Jos b

>

stu)}:ibTbJNL;") Mﬁ)ﬁﬂ ‘;A-\O\'\J};»Mﬂ)‘};y\_gid‘)\b a&.«ub Uf«‘ i#b&lﬁ)ﬁ@;w&mb)ﬂk‘)i
S 3 Mkl e Sh e e LR Je s SSdbs sl OlE s (L) eke T (i) Soades
. Z - Wz 4 32
.J}.&.«_ﬁ )l}m alg.?.wbjw (_;Le.ﬁlsb JJ‘JJS st |
. D'

o Lxds S Ge b Sl e SBED 0 shindle can accommo

The corner milling spindle head Gopdy o gl dates tools of 4mm
with adapter is fifted to the . . (5/32") and
headstock ways in place of the It.h_as a drive mot<_)r of !ts own, (1/4") diameter.....
standard vertical spindle head. driving the (‘:utter spmdlg via a belt

(speed selection by repositioning the
belt).

a5 Q'o MJ')U./\J\};L;GJ ..... BE ) d}? Q‘}J& b )fﬂ 0}3&:..3

WS ey L s see

...and can be tilted through an In addition, the spindle can be
angle of 90°. swivelled about its vertical axis.
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Use of attachments  11-Corner milling spindle head

omilo 595 38w 95 g
Mounting the apindle head on the machine

¥ T 4 : bl

B

Pr—Xakog—— =

g = g

| | [s
i ! V

e 05w 4 g3see S el G343 S o 55 4 L bl 1) 55w K2 5 KL Jlasl slemy aho s

AN
e

(0-£Y o) iy SalS sleallaly s a1y 55 5 o2l Aok
Move vertical spindle head back 35,5 L g b doas 23 Clamp by means of clamping
to its rear rest position screws K1 and K3.

Fit adapter to corner milling spindle
head and push spindle head into
headstock ways up to stop.

(P 5-42).

+0C0 O
O OL
eD0e QL
s00« OC]

: — .
P=lO00D®
QU o A

00000
™ ., J

)1 = 11

3 Semse maaly G358 e s say ssmae IS sl 4SS
LS Jos IS a5 005 Sl s sy Gl xS
S eslind

Connect corner milling spindle Use controls for vertical spindle head

head to receptacle on control on control console to switch corner

cabinet. milling spindle head on and off (p 5-
4).
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Use of attachments  11-Corner milling spindle head

Mounting the cutting tool V9 IR 0 ylgw

o Slajy s &S (S S 50

o olos Ls"l)(c"*-“-l ——‘1— ))ma—l-m

The corner milling .35

spindle head accommodates| |

cutting tools of 4 mm

(5/32") and 6 mm (1/4") P~
-

diameter.

Jﬁ&;‘m°ﬁ§>)\)'))\ﬂ\ Jéswb;wajj
Fit special collet. Insert tool into Tighten collet.
collet.

Tol profile angle Sl g agl)

¥

S5 L B8 A sl gbas S ‘
03,5
s A sl Casdse Gl L eile

S V-JM S e S S s
Milling of rectangular internal
corners:
Set spindle to te following angles
to abtain an angle of 90 in an
internal corner.

¥

_”

£0 (ol wusly Camdge 55 G5 4d S 5w S 12 Jds s sl
>, Profile angle /2 of signal lip
Corner milling spindle head at 45°.  cultter.
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Use of attachments

555 4055 58y ) bl demd gt 3l ooliia 5,

11-Corner milling spindle head

Speed selection

/).

S 5L s

Remove screws.

\e

e
[

b g !

R

..,\i)lbﬂ\)w.lé_ébmuiﬁjé r))L S5 6“3‘%}‘6&1))‘)%‘:

Remove guard.

Aol

Place belt in one of the pulley as

required.

(SesS oL ) S8 Hee s
59,99 Fooo 9 Jue
ol e 50

C(Som ok ) Sy P oo
S R e
CewldiBo

Smaller pulley: A
spindle speed 4000 min

Larger pulley: 1
spindle speed 6000 min

L@%ﬁ}mbﬁ\) b.ebmulrﬁ)é

NVRINtWa

Refit quard and screws.
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Use of attachments  11-Corner milling spindle head

Tensioning the belt

b

Cardy 4 dend QAL S
DS e asly 038 S

The belt tension varies with
the position of the spindle
bearing: the larger the angle
the higher the tension.

A st Conds )y 58 L
Move spindle assembly to desired Release screw.
position..

MWU@JJ&&QEVL\))}S}A Lw‘}jl)wﬁ))dwﬂu)ié\j J?SWTJVW\)@

Spd e L e Sl oy Sl Lis Jlesl  Retighten screw.
Move motor up or down to adjust (g o) das Jsb il S
belt tension.

To check tension, remove cap: belt
should yield slightly under thumb
pressure.
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Use of attachments  11-Corner milling spindle head

Replacing the belt

)
)

.1.:$, Move spindle to horizontal position.  Remove belt from pulley

Release screw and take off guard.

A4S 5L Ly AiSs O bogme omb S G s e S 5L L ze
Remove screws. Pull out axle. LK

Remove screw and pull off sleeve
downwards.
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Use of attachments

555 4055 58y ) bl demd gt 3l ooliia 5,

11-Corner milling spindle head

A

Vi

S e |y aend

Replace belt.

celabs 508l o lgn sl

To reassemble the parts,
reverse the above pro-
cedure.

Tension belt after as:
sembly. =

(38 Jwo ) 45 y950 4 Jaio Olalad a9 o2

Replacing the spindle assembly

t

"
'

/‘
2! ‘«

6

'r

_”

.(V—\YY‘ o ).,b)jl.u B b Ao

Remove belt ( P7-123)
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s 8 Bl sy 5 e

Move spindle to horizontal position.

.%)}Lﬁ)}b@é;

Remove collet.
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Use of attachments  11-Corner milling spindle head

<
A
(a8 O30) by 3 15 S 5L e LAl g e e sl Oapm by Kkd 6,8 o
Remove pin (knock off). Remove nut and washer. Pull out collet sleeve.
. 4 A a
’ ® e |®
Sl e 59) 038 el L S

o2 b (Blo eliS pad osle MU
G S p) 038 e ) JS S
seyasae s S 3 S50 Y S O
5,5 > ISOFLEX NBU 15

a0 A-) amio 4 58, Jadr

g™
Clean bearings (in high-grade,
e filtered cleaning agent) or
replace. Before reassembly

sl 53 ) dend o Vo Gk Kok sae ¥ (reverse above procedure)
_ apply thin coat of ISOFLEX
Remove pulley. oy Ok S K sae NBU 15
L - Special grease.
ook O For ‘table of lubricants’ see p
Pull out 3 bearings to the 8-1.

left 1 bearing to the right.
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Use of attachments  11-Corner milling spindle head
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Use of attachments  12-Slotting head

Application 3,05
Slotting head

- for machining keyways, grooves,

and slots etc at any angle. bolelom s bl (Gl ola b da bl )k

45 o oSk gl
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Use of attachments  12-Slotting head

Function

SA e Sl G5 S o pate 5
Sl pedle o 53L S5 5 S350

ey
The slotting head is fitted to the

headstock ways in place of the
vertical spindle head.

The stroke length is adjustable..... 338 Gpva G b 93 a4 4o

and the head can be pivoted
through an angle of 90° both ways.

omilo (§93 39 () A 599w 995 ylgw

Mounting the slotting head on the machine

(2

O Camdy 4 L) G508

Al 1

Move vertical spindle head back
to its rear rest position ( P 5-42).
Fit splash gurad.
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sl Kl e 1 s als e K3 KL sl oy e san 155
J;J.,\;.A‘nff iy b deas L3S oKaus L

< s P CE I,fa |, Clamp by means of clamping
Smisd - T rews K1 and K2 (p 5-42).
2,8 (le-ﬁ' sl ek
Push slotting head into headstock
ways up to stop slighty turning
transmission handwhell to facilitate
gear engagement.
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Use of attachments  12-Slotting head

SN Olea by @ (G5 S S S350 5w J S slaaess Sl eslinad L

ASn S8 (G350 3,8 Sy 55 o Ghsel 5 50y J IS a6,

(0-8 o)
The slotting head is driven by the drive  Use control for vertical spindle head
gear for the vertical spindle head. on control console to switch slotting

head on and off (p 5-4).

Mounting the slotting tool &yt g1l 50 o5 ylgw

0 . o

Slilge 53 5t oKius LS lnl 53 1, Ll Aotis by e g s 1 Ll
S e S5,k e sS Clamp tool by means of nut.

Mount tool to ram and adjust parallel to
direction of slotting stroke.
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Use of attachments  12-Slotting head

setting the stroke length oS 9> 95 Job pali
1 . A g
D A
© b
o i (
‘z \
Gyl 1y ram o Lsda 8K L S B S eslizad T T
WSSICK SR ¥ Release screw Apply socket screw key (Allen
Move ram to lower end position wrench) .
by , using handwheel.
¥
®
// / ;7% /| ,s//s 35/
/[{/ /%/ (¢7 /io?’ sonaLols«}G
Wb SN2
S e e b1y S b S S Todma [z oSl A Sl S S a3l (Bl
A sl s
....and adjust stroke length to scale. Retighten screw. Make sure not to exceed the

maximum permissible stroke rate.
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Use of attachments  12-Slotting head

Pivoting the slotting head &) A5 59w 99 55 B yxio

r

A

S L oS ey s sl asly Cands el S a1y 5w (B33 Ob asly Sl eslanl

S ol S s o gllas (gl sl Lo
Release clamping screws. Move slotting head to desired Fine-adjust angular position by
angular position. means of precision angle gauge.

WT.}J}M b a.lj)\.k@i» LSLG'?‘.ﬁ
s

Retighten calmping screws.
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Use of attachments  12-Slotting head

Lubrication (daily) (9139,) s 689,

NOTE:

lubricate several times
a day when using
slotting head at high
stroke rates or in
continuous operation.

gt

oslasl b sl L8 fK..A BE

ey Yo Sk s

i Gy, L ke

o5 P e YLl ey s Sl el b (g8, Ol Sl eslinad L 1 LaoBLbL S
A5 o5, CGPL 220 1SO VG oKal, s, S
220.
CGPL 220 1SO VG 220.
Lubricate ram ways by applying oil Lubricate crank bearings by applying
gun to nipple with ram in upper oil gun to nipple:
position: Bedway oil CGLP 220, 1SO VG 220
bedway 0il CGPL 220 1SO VG 220. edway of , :
Lubrication (weekly) (San) oylsq,
S 2, Ol gy 3l e3linad U 1y aS s 3mea S anrl e A amis a L) sl Sl esliad (6l
s For 'Table of lubricants' see P 8-1

CLP 46 5 1SO VG 46 =S > JUis! (i

Lubricate ram drive shaft by applying oil
gun to nipple:
transmission oil CLP 46 1SO VG 46.
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Use of attachments  12-Slotting head

7-133



&80 (W15 S0 gl g (ppasio 58 - IY (piilo doois Ol 1 ooliwl ;b
Use of attachments 13- Precision boring head

Application 39,8

Precision boring head with adjustable axil feed. G35 55 s o gasie 5w
-for boring operations with power feed. p
Sose P,k (}:JN Qe

Sle il 35 s Slles sl
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Use of attachments 13- Precision boring head

Function

S cé:.ab L;‘:Jlj: J}\J u..p}a,a:u ))Aj.m 4.3.4:)2' LSLL.J‘))JQ;.Z‘JJJ}\J)W ‘\l.:..v)i.a. ‘)Lf- Q\)':.A)J}zn;,&ﬂ
$o5e8 b Joe 53 5 Gedle e a3l el il LB SSL ST s jsb ssm Say 00 s e J RS sles

345 o emal ,lkkat  The boring spindle is axially Kgd o ol G
. . ' adjustable either by hand or with . '
The precision head is mounted on the The spindle speed and downfeed
; power feed.
headstock in place of the standard rate can be selected by means of
vertical spindle head. controls on the boring head
itself.

3 Kls e Gy Sl s 5w over load Sl wlsl i 6, S s ol
..))a.:k_é)?r.:ﬂ‘\;.-).)q' a)].b\‘uuéy- > 93 MLL;&JJLSEyS&MJWe@A

The precision boring head can be Protection from overload release
tilted through 90° both ways. clutch.

7-135



&80 (W15 S0 gl g (ppasio 58 - IY (piilo doois Ol 1 ooliwl ;b

Use of attachments 13- Precision boring head

Cmilo 59 @489 (il i JS10 5 8 g (355 ylgw
Mounting the boring head on the machine

®

r

’n

i OSe Candy w |y oges S S 1S Eb g s [ JE A a1y G B 2 15 e D b
L bbb 2s,3(0-8Y o Ddim o5 S ik o s e Lo Gds 1, B gte Besls LS 5w slealKal,
Ak Pk gleslb el plicale B b LT a ) st s S
by &g Sds o 2Kl o) S rlz,;ilgi,ﬁ_,.@..; gm.u;tﬁé;);

Move vertical spindle head to its rear sl Sl
rest position ( P 5-42). i

Fit splash guard. Fit transport rod and lift precision Push precision boring head into

boring head on to headstock. headstock ways up to stop.

Arrow mark must be in line with slighty turning transmission

front end of headstock ways. handwheel to facilitate gear
engagement.

jKloL)lv\.@iiLsLé?::ﬁ: S bl 53 e T o BBy S s 55w 53 J 28 lade S5 sleslan L

.J.;Srﬁa»K3 13 K (63508 b oS s 0 J= 13 52 a8 b sy G35ee

o) B o el s R SlS

Clamp by means of clamping screws The precision boring head is driven (4-0
K1 and K3.(p 5-42) by the driver gear for the vertical U irols f ical spindl

spindle head. se controls for vertical spindle

head on contro; cosle to switch
precision boring head on and off

(p 5-4).
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13- Precision boring head

spindle speed selection

IP 355 S8 g SR
r

n
o &
o—a o
N115 w5300 Olren
e

o5n Sonds 53 15 01 a5 53 35m 50 SHB

s 3 L

()R O}ﬁ ;U.:_}I.A - 03 l) C'_,&Jw

Al A

Pull out selector switch, move arrow to
desired position.

Do not change speed except when
spindle is standing still.

Mounting the cutting tool

J:..d CA.C'J..« =L;';‘J: J}‘))j?:ﬁ CA.QJMA
Arrow upwards:

Boring spindle speed= milling
spindle speed.

»

BE ol v)ﬁjfu &A%J}‘J BE b )‘}.'\
Aeas 13

Insert tool into spindle taper.

7-137

oo w0 1y Sl (I T S sl eslizad U

Aoy Sl el g ae iiS

Clamp tool by applying socket
screw key (Allen wrench) to
drawbar.

o = 5 I s o
el PO X 5 e

Arrow downwards:
Boring spindle speed
3.15x milling spindle speed.

T B UNY B\
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Use of attachments 13- Precision boring head

Setting the mode of boring spindle feed 019 U gy Comd

RGI| ) Cf BV '
6)[5 '7,.M>; - (.Ls:.w) -
L;)l&b'-\sj._! (3 -
b b Solg L -
Yo b o Sl L -

Four alternatives:
- manual , coarse
-manual, fine

-power downfeed

-power upfeed ool 5l eslizal L 1 L S e b VLG b Sl L
J\:.S u\;r..";l .(V—\ LR u..a).c.L\i'z V-A"J

Choose mode of feed by Power upfeed at preset rate (p 7-
means of selector lever. 100).

oslanal b oo (s, JL G Geb b O b 4 SObgl JL Sl T e s )8 i s L

tJA‘ J‘ (V—\ e u.p).a.)u.fz r.;lzﬁ (V—\ . d’p)fﬁl
Manual fine feed using -Power downfeed at preset rate (p manual coarse feed using lever
crank ( p7-101) 7-100). (p 7-101)
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Use of attachments 13- Precision boring head

setting the power feed

|
prbis a8 o0 B Home Smde 1)L

b

Set feed while spindle
is running.

b b S St Sl Sl e Ol il Jusiin S
(V=48 o) auS ol ol S sl b

Set power selector to power (up Use handwheel to set feed rate.
or down) (P 7-137).

e
=———

gl}':ﬁ\ w; “ )l;_ Q&f» ZWYL!‘L!‘))L;J&&#.EJA :w‘wlﬁ'e\{})ﬂe\_{g}y

.>)\>v§.1...;_)}>uobj;cﬁcﬁ oo 3 0 392 90 5 b Coymr G 3 3052 50 )l b o

Feed rate depends on position .. . sph o ol elde oYU w48 Wl e ol o alde ol
of spindle speed selector.

Ad 15 Ard 2 o S
YRAESVER ERVLE I VAP VARSVER SVLE SECIN WYSPTNY
(s/vvvt—s/ovA=v/eaNT\ G“-V)ﬁ A A N e 1 s e
Arrow upwards: NN
b o Arow dovnarts
0.0004-0.008-0.0016 in/ rev Use lower scale values-

0.01-0.02-0.04 mm/rev
(0.0004-0.0008-0.0016 in / rev)
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Use of attachments 13- Precision boring head

Manual feed (fine) ()10 9 48 ) o 40U

on b ocmss 4 ) pasle gl et s 4 S L
Fine feed by means of crank.

.J@:lj}W}T el
Set mode selector to position 1

between positionT
and position!

Manual feed (rough) (635 > 39 ) (Swo yb
[ J

J:'.).JJIWJ‘L.") ))&L‘“fj“‘

Attach lever. Feed by means of lever.

Mode selector to position
below position.
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Use of attachments 13- Precision boring head

Downfeed limit stop

|

o
@
©

Conds UL A5 gl Sl Jas e Feal s el g S Gl do w ) Tl LT ek
A e (k) g5 As  Set downfeed scale to 0.
Advance boring tool to start

position.

Clamp spindle.

I NS

S 0 eSS Sl S s A5 Ges a et il i ot o el IS Sle 2y
.J:Syb&‘l?-)n;

Release clamping screws. S ol
Adjust setting ring to desired Retighten claming screws and
release spindle clamp.

depth of cut.
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Use of attachments 13- Precision boring head

(519 0 3101 Olakad) (v 338 Sl g 0 11 Al g 4 1 3 G05 S
Setting depth of cut by slip gauges (gage blocks)

¥ 3
‘ .
g_)j‘"“b)“‘)"@ﬁ BE b )};IKLJJ‘“L.N AL)'AgJé))lJ)\Jo)'\JL‘ Coladas lﬁ.é)&}\)y&a&/.lﬂ.:))f&—mﬁu
IS Sl B N B N eSS I R Jy P
Attach dial indicator to Place slip gauges (gage S Ci 3 Leu el
holders blocks)on holder.
Al calasl
Dirll or bore to desired depth of
cut and nute down indicator
reading.
\Y
b *

G)‘Ju‘ b U’:"J; ngij\j )‘JJZA OJ\L\QBBW)J\)W&JN\:}l aS w‘c:"r_é ‘-;':9‘3.4 U’LJ"L;'““;

S 6,8 S Ol s o3l Ole s (6,8 o3Il sl w jde

Check actual depth of cut. Makg up for difference by means s, o5 5 sl S oS 1, Gl ol
of slip gauges (gage blocks).

s Olis

Depth of cut is correct when dial
indicator reding is the same as
noted down.
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Use of attachments 13- Precision boring head

Gia B3 A1 5 e (28 e

Pivoting precision boring head

»

LS L ekl leme BT 15 Sl josa S e S s oo | 010K Slem

Release clamping screw.

A slasl s w )y G ) )
Retighten  clamping  screws

e ool So5 finger-tight.
Move precision boring boring
head to desried angular position
on scale.

Gobs D asls by Slasls Cands sk lada s el SIS Sle e

gt o5 el e U
Fine-adjust angular position by
means of precision angle gague
or test arbor (air gap method).

7-143

S L S

Retighten  clamping  screws
firmly.
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Use of attachments 13- Precision boring head

S LA 28 sl i 8 TN ol 50
Adjusting the overioad release clutch

\v
5k L L sl s ’

LoV S S i -

A Ferken 2 s T S
Sk V0 ok (glae b ()85 5 -
033 A 53 Fade WY L e -

el 423

Overload clutch must NOT

slip.

- when drilling into steel of

600 N/mm2. Sdses ‘“E‘“ Ls\j" 'J"i)b)f l) u;‘ﬁ 3
-with twist drill of 15 mm )
diameter. S 5L 1 L Remove cover.

- at feed rate of 0.12 mm/rev. To readjust clutch.

remove SCrews.

A

T

o
=

\

g | e S i ) Sl Sk S A o b s 4 1) B0
Hold gear. Adjust slotted cupling sleeve. Refit cover by mean of screws.
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Use of attachments 13- Precision boring head

Jols i palis

Adjusting the compensation spring

r

e 3 35S Ji sele 1) 6,08 2

b

— 3sbe oo ok Sl

M= O b vl Sae Vg

Don't release spring
barrel, don't pull out
too far - otherwise
spring might jump out.

sl s sl b LS s Sl g8

Remove screw with washer. A

Slightly pull spring barrel out of
serration.

J=s 54 e a4 1y elde adls Ajl.ljzjsljgﬁ_e)'l.ulqbdj;é'cﬁ ..L“J;ﬁ\)@}rib

s Hlis il s Al e s ekl S Refit screw and washer.

Press scale drum against Turn spring barrel 1-2 teeth and
boring head. refit.
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Use of attachments 13- Precision boring head

Lubrication and maintenance Sl g 5589,

D

lﬂl'!'" .

'4//'

L ose (B, B B) Ss 1l
Ly opoomb s Vo S o s
S S,
ISOVGY+ 5CLY+ e s,

Daily: lubricate spindle sleeve
(oil can), moving sleeve up and
down.

Spindle oil CL 10

ISO VG 10.

LK asds bl 5l o3 pazin a

}&jﬂ}o.\.}.}&))%ij‘n\.&u\ YL\. kJJ.b Qjaéjsj\{‘)l.hg.g:;wy
S G, 1 L S e s A

weekly and before first use: Monthly: unbutton bellows and

lubricate worm gear and feed move up.

gearing (oil gun)

transmission oil CLP 46

ISO VG 46.

In) . .
‘ LSy, Dol Sl Gl g

g & IA=Y amis

For , Table of lubricants see
P8-1

Sl U oy Sl el gl QBLLL
S e, 1) s A
1SO VVG46, CLP 46 Just o2 5,

Lubricate bevel gear seat on
spline shaft (Oil can):
transmission oil CLP 46 1SO
VG 46.
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oA ol dan il 2
o S el Vo) s ()88,

OBLL Sasl Ao s S
Yearly: lubricate  gearbox

(grease gun 10cm? antifrication

bearing grease.
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Use of attachments  14- Microdrilling attachment

Application

PP s,
SA e e Ge B A5 s e Lol e Gy len S g oS

Microdrilling attachment in conjunction with L3 s e

precision boring head or high- speed vertical
spindle head.

- for drilling operations with drills 335 o ) e das V/0 G700 ")
from 0.15mm (0.006")

to 1.5mm
(0.06™

et /10 o Ll s aS ls ame b (g S s Sliles plowil g m

-

e v T TN
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Use of attachments

14- Microdrilling attachment

Function

0,45 mm

b el o sase oo
B33 S JF S e S50 02
L5 e o gt ($3 508 S b

S op )l
The microdrilling attachment is
fitted to the advanced spindle of

the precision boring head or the
high-speed vertical soindle head.

Mounting the attachment on the machine

§

AS‘;meol};:saK;ﬂ:w\rUéjwﬁ 93 awy 4 Gl 4 oS > u,8
N B gede VO e 0Lk el s B oS Sl 35

.JJS)‘}.\A tCa-wl ('/"\“)U'/"-\")rw Ty
The chuck dates drills f The downfeed force can be set by
e chuck accommodates drills from  neans of two balancing weights.

0.15mmto 1.5 mm
(0.006"to 0.06") dia.

329 omile (595 Wlilzio 1o

502580 O ek B0 350 1) 555 b S Slaw 58 b s sl i s 1 by se SN Olijes b«
S i g el s ¢ Fit adapter sleeve on cutter Do Sy 1y e diS B adle g 03 S s

Advance spindle approx 40 mm
(1 1/2") and clamp.

7-148

spindle. 5

lsal gl
Simultaneously insert taper shank
into spindle and slide clamping
ring on adapter sleeve.
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Use of attachments  14- Microdrilling attachment

ol S a1y b e SIS

S Sk 1) e pal

#Soms (SIS 0 ,1U6K0) (2S a6 Tighten clamp.

S

Clamp taper shank by applying
socket screwkey (Allen wrench) to
drawbar.

Speed selection

ro.;_;.'S clslbueg 1) jeme s
caS Claaol 5w, 4S9

Select spindle speed on
spindle head.

7-149

\)4.5.;3)).))}.}*‘"' )\"' O ))Nwﬂ

SEL G/ pake oF L3 L b gl

..\,-sgubulbg&ﬂ;sl»p;;\y

Use spindle speeds between 1000 and
3000 rpm for drill diameters up to
0.3mm (0.012").

Select speeds near lower limit for hard
materials; and speed near upper limit for
soft materials.

s g !
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Use of attachments  14- Microdrilling attachment

Feed selection
\

Fodoo o fF b5 L slaane sl
Jd&dbujjc@y(?ﬁl/o\y)
B ] )L:AA.;.;S

cages pleul pi b Tl ws oL

Downfeed by balancing
weights for drills up
to 0.4 mm (0.016")
diameter.

Take a few trial cuts ot e gl 45
to determine the cor-

vect feed rate. Weight for coarse setting.

G35 ki 435 ML S5 g 4 4535 4
Weight for fine setting. ¢ 7S LU g

T IS IST LR VST IRE

Dk o 305 Ll S
Weight towards spindle:
lower feed force.
weight away from spindle:
higher feed force.

7-150

ML S5 e w45 L e
el 3L 0L (g5
B BELE VTR L e
g el S kg
Weight towards spindle:
lower feed force.

Weight away from spindle:
higher feed force.
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Use of attachments  15- Swarf pan

Application

Swarf pan éﬁ)l’
For use with L eslazal (gl
-fixed angular table )

-univerasl table sz s =

-pivoting circular table
-pivoting swivel table _
-index head Ol 5 =
-spiral milling attachment.

;5‘;"]: @)La u.p}.a;u: eK.L.»)—

7-151



30t 5512 (riilo domand Sl jaa 5 oolinl 55k
Use of attachments  15- Swarf pan

Cmlo (5950315 B, (35 ylgw 350
Mounting the swarf pan on the machine

LS Joos g psS w ey Sk Slesly BB e Gl 0 )
Attach swarf pan to table slide.

Secure screws pan to bearing
shields right and left by means of 2
screws on each silde.
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Use of attachments 16.Splash quard unit

Application 3,18
Splash guard unit ) “
For operations with copious W35 0ty 51 S s sl oo e oBans
Use of coolant and high 2o 0L L L el 53 5 U S Slale
Stock removal rates.

Used in conjunction with Frere oo -
-fixed angular table Il 5531 300 —
- universal table N N
-rotary index table el
- index head s oK
stock 22800004115 o ;:wu .
Weight 85 kg (190 Ib) PRI OR e
The use mandatory in (L5 V40) o S LS A0 035
Automated machining ) e o
0perat|ons g.)l:. .LQ.G DL lj.: QJ:.A l:’. )‘ sz:s}l' > 6‘J.a. PR e aK....N S

S O Sl sk

:

1

R L, T

S g
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Use of attachments 16.Splash quard unit

comwlo (595 OLGwd (98 35 ylgw j4b

Mounting the unit on the machine

NCCHT NS [BX
S sASe sly sble
el 4y a5 ol

LS W\f Kws 03 ¥

Please refer to the
enclosed instruction
leafter for mounting the
splash guard unit.

SB35 g Jls s Sllas
YYAv 22 EVO

A tray insert required for operations
with universal table.
Stock no 2280000475.

bl = oK 5 (ol 3 St
By BV L ol 4 5L e
The wall panels of the splash guard

unit can be folded up or down as
required.

Al 3 (ol )1 5 5 gl Sl B> ol b (B 5,5 )
Horizontal milling with splash guard unit

6 @
ﬁ‘f?’\
fLya:n,ﬁ.:h.
ol oS e Bb al) $agee e a Y Bk e SIS 4SS50 5o S Sk e Sl 3 i

Bl Jlail Sas o

Move vertical spindle head to the
rear unit two plastic cover plates can
be attached to the headstock.

7-154

corner section and ...

4558 54 eals oS ol 03 gd>ws (sl

...;a;ﬁ)l{l)%

If table slide is to be moved up to .. .rear wall panel.
the end of its range, remove left
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1. General information

SR g 5 NE g 090 30 (0908 LN
General information on lubrication and maintenace
AS G ol b | eile
(US A=Y dmis 53 e 55 5 sy Jsdr @)
(A8 oSl 3 s s 40 ) dS e LS VL L L pile S1-
S (S T (ST 51 (68 e g lin O3 53 1 Ly -
S sl (SS oslizal SIS glaagS 5D 035 jad 5l 5 Ol laas b 5 Jais —
Ay o by Jooy 5 alad Lol S s e 655 2 50 5l B dien -

ST el Sl S (gl b 1 aile S 8-

Prescribed , L
lubricants Recommended lubricants Supplier
' Bedwvay oil Spindle oil Transmission oil Antifriction
@ CGLP 220 @ cL 10 Y cLP46 150 VGas & bearing grade
ISO VG 220 ISO VG 10 Hydraulic oil Normal grade
@ HLP4BISO VG 46 . DIN K2K
EXIDA 220 0SO0 10 0SO 46 GRMU 2 AGIP
DEGANIT BW 220 | SUMUROL VITAM 46 ARALUB HL 2 ARAL
- MACCURAT 220 D | ENERGOL HLP 10 | ENERGOL HLP 46 | ENERGREASE LS 2| BP
MAGNA CFX 220 /| Hvapin aovatio Hv S el | SPHEEROL AP 2 CASTROL
MOGLIA 220 SPINELF 10 ELFOLNA 46 MULTI 2 ELF
FEBIS K 220 SPINESSO 10 NUTOH 46 BEACON 2 ESSO
RENEP 5K RENOLINMR3 | RENOLIN MR 15 | RENOLIT MP FUCHS
WAYLUBRIC VG 220 | SPEEDLUBRIC VG10| HYDROLUBRIC VG 46| COSMOLUBE U HOUGHTON
o Ao gon © CRUCOLAN 10 | LAMORA HLP 46 | CENTOPLEX 2 KLUBER LUBRICATION
MOBIPLEX 47 L4
BEDWAY OIL 220 | VELOCITENR6 | DTE 25 MOBIL U o MOBIL OIL
TONNA T 220 TELLUS OEL C 10| TELLUS OEL 46 ALVANIA R 46 SHELL’
|- warivericavtzzo) RRISERIGG 10 | manpo o Hos as | MULTIEAK T ey 0

Special oil

KLUBER TES 527 EP
ISO VG 10-viscosity
10 mmz/S (cSt)/40 C
KLUBER LUBRICATION

formaintenance units

Special oil

Chain grease

for grinding head spindle
sleeve

RENOLIN MR 10
Supplier FUCHS

A

1 Munich, FR Germany
* Distributors In ol Industrial

MOLYKOTE * MKL*

Supplier: DOW CORNING Gmbt

countries

<

Special grease
for spincile bearings
ISOFLEX NBU 15
Supplier:
KLUBER LUBRICATION
Munich. FR Germany
and alt DECKEL agents

8-0
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1. General information WRPE &

SIeK 9 5,650, 990 49 (oo Ol
General information on lubrication and maintenace

-make sure that maintenance is performed requlary.

(see 'Lubrication and maintenance schedule' p8-2).

- if operating loads are hight, the macjine should be lubricated more frequently.

-only use oppropriats (See 'Table of lubricants' below).

-clean oil lines and reservoirs when changing over toad efferent lubricant.

-keep lubricants in good storage toavoid contamination.

- only use line-free materials (no cotton wastel) for cleaning.

- always set main disconnect switch on control cabinet to ‘0’ before starting any maintenance work.
-never use compressed air for cleaning the machine.

Vorgeschriebene
Schmierstotfe . Empfohlene Schmierstoffe Lieferant
Bettbahnol Spindelol ® Getriebaol CLF46 Walzlagerfatt
&y  colr a0 @ cL 10 soveés & Normal-Qualital
ISO VG 220 1SO Vi ydrauliko
G 10 @ISDVGMI DIN K2K
EXIDA 220 0S80 10 : OS0 46 GRMU 2 AGIP
DEGANIT BW 220 SUMUROL VITAM 46 ARALUB HL 2 ARAL
MACCURAT 220 D ENERGOL HLP 10 ENERGOL HLP 48 ENERGREASE LS 2 | BP
HYSPIN VG 10 VARIO HDX 46 -
MAGNA CFX 220 HYSPIN AWS 10 HYSPIN AWS 46 _ SPHEFHOL AP 2 CASTROL
MOGLIA 220 SPINELF 10 ELFOLNA 46 MULTI 2 ELF
FEBIS K 220 SPINESSO 10 NUTOH 46 BEACON 2 ESSO
RENEP 5K RENOLIN MR 3 RENOLIN MR 15 RENCLIT MP FUCHS
WAYLUBRIC VG 220 SPEEDLUBRIC VG10 HYDROLUBRIC VG 46 COSMOLUBE U HOUGHTON
LAMORA SUPER v
POLADD 220 CRUCOLAN 10 LAMORA HLP 4& CENTOPLEX 2 .| KLUBER LUBRICATION
-DWwWAY : = MOBIPLEX 47
BED OlIL 220 VELOCITENR 6 DTE 25 MOBILUX 2 MQB!L OlL
TONNA T 220 TELLUS OEL C 10 | TELLUS OEL 46 ALVANIA R 46 SHELL
SPINDURA OIL 10 o MULTIFAK 2
WAY LUBRICANT220 | RanDO OIL 10 RANDOOILHOB 45 | MuLTIFAK 20 TEXACO
Spezialol / Spezialfett '
@ fur Wartungs- fur Spindellager E Spezialol A Kettenfett
Einheiten 4 ofur Schleifkopf-
KLUBER TES527 EP ISOFLEXNBU 16 Spindelhulse MOLYKOTE MicL
ISO VG 10 RENOLIN MR 10 DOW CORNING GmbH
Lieferant: Lieferant: Munchen
KLUBER LUBRICATION KLUBERLUBRICATION Lieferant Vertriebsstellen in allen
Munchan Munchen Fa. Fuchs Industrielandem
und unsere Vertretungen und unsere Vertretungen -

8-1
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2. Lubrication and maintenance schedule i SJ &) 3 el

S B8y bl B (s

Location of lubricating Point 1mp gal=4.55 Itr
1 VS gal=3.78 Itr

1 1tr-0.22 Imp/0.26 US gal

Sehauglas fur Olstand
@ Haupigetriebe
. Ol level sight glass

main transmission

Einfull-Offnung Hauptgetriebe

@ 1,51
Filler screw-

main transmission (1.5 Itr)

AblaB-Schraube Hauptgetriebe
Drain plug maln ransmission

Ol-Behalter Zentral-Schmlarung
2,71

\7/4 Oll raservoir - cantralized
lubrication systern (2.7 )

Hydraulik-Aggregat 1,51

Hydraulic unit (1.5 lir)

Schmiarnippel Handrod

@ Spindleibock

Nipple - headstock handwhael

i Schnignippeal Flandrad Tisch-

§ Suhlitten senkrecht
Nipple - table slide handwheel

(venical)

Schmilernippel Hondrad Tisch-

.f@. .- Schlitten waogrocht
= Nipple - table side hondwhael

{horizantal)

v

Schmiernippel Gegenlager

Y Nipple -

arbor support bearing

Ol-Kammer fur ZAchs-Spindel

2/
W Oil chamber for Z-axisScrew
AN Kuhlmittel-Behalter 12 1
Q
W Coolant tank (12 Itr)
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2. Lubrication and maintenance schedule

Onile (6519055 9 (5, CL gy 4ol oY

Every week

LY
T S N - e D T S T PR Py el 1y S 5iS sleaKaly o5, Wipers

(M-8 o)acS

check oil level in main transmission
(p8-6).

N o) S eSS e S,
(A

check oil level in reservoir of
centralized lubrication system (p 8-
11).

L SsiS sleaKal, s, Wipers K ey, sl ¢l iS5 oKaus

check wipers on slideways (p 8-
15).

8-3

J.:S oslarl 4;‘5)

Use rag suction unit to remove used
oil.

(A=YA LAYV o) .48

check wipers on slideways (p 8-27
to 8-29).



il )l g 5, L gy 4ol u-¥
2. Lubrication and maintenance schedule - S) 96 9

olo &
Every month
b)Lg.a.LL:A,.x}ASJmAM;&“Lx jcbﬁél}'béﬂf&%@bb?u
Check belt tension of feed drive Drain and clean coolant tank (p
belt (P 8-22) 8-13

Every six months

e, el

NP A ;

L SsiS slealal, s, Wipers Sl edis i S e dand e
A=Y4 G A=YV _5) S 3as (YY=A) .S i)
replace wipers on slideways (p 8- Check belt transion of feed drive
27 to 8-29). belt(p 8-22).

8-4



il (65105 9 ) SE gy 4ol Y
2. Lubrication and maintenance schedule o &) s )00

Every year

= b s S (AN ST sl e s b oas ey Ope 1 he 1JU Sl e 3 1 2 )

Check slideways of absenc of S sk Change oil in main transmission

play. The oil reservoir of the hydraulic (p8-11)

until is provided underneath the
machine paneling on the right check
oil level.

o5 Ea Opme 035 5 Sl
Wbl dhe szl
J\?Sﬁ aJwSﬁ &k&

Fill up oil chamber
for Z-axis screw on
saddle up to rim of
filler hole.

Bedways oil CGLP
ISO VG 220.



5. Oil and coolant

Hydraulic

S b S aded ot 3 HLLS 24
0% o e 0355 BB L e, Al
i 5L ksl B el &S

Al el LS
A pressure drop in the hydraulic
system caused by a leaking oil line

insufficient oil supply stop: the
machine stops at once.

Checking thr oil level

Sk 555
HPL46 , ISO VG 46
J.'J:J \/0 T:ju\:- C,.:ﬁj.]?

HPL461SO VG 46 hydraulic oil
quantily: approx 1.5 Itr (3 pt).

R Ced 53 S apds R, O

A8 3l s

The oil reservoir of the hydraulic
unit is provided underneath the
machine paneling on the right.
Check oil level.

8-6

050 e sk

2 [t Cla“
A VL s (VY) e sl ¥ T s
Correct oil level:

Approx 3 cm (1/2) below upper
rim of reservoir.

BL) WZLA ;.A.;.P)é &.:J_})M GK.:—.NJ

el a S 15l G b

The hydraulic unit is
located at the rear of the
machine on the right.

059y Tdaw Cuwd

JiJ:J:‘L‘» T EY N S
S Tsdome | 5T ey 1

Replenish oil when level is
getting low (p 8-7).



5. Oil and coolant

Replenishing oil

%SJ}AB‘)AM&EW‘J?&S

Switch off main
switch.

disconnect

by Ced g &Sy R, SB
Jéﬂj“’;)l-’wﬁ)‘):’w:bc”b
Remove column paneling on right-

hand rear side and screw out filler
screw.

QMTJ.W‘)Q)JJSI_{@ T.)Jg:»[)bjsﬁj‘wb&})d}

Refit filler screw.

8-7

e

Refit column paneling.

3 e Sle Y B T s, e
a3l eslens | L ufu,\;-w‘,lyb
358 oo ol SLE Lol s

Pour in oil up to approx 3 cm
(1.2) be,ow upper rim of
housing. Using funnel with hose.

;5“‘"’ JE\J»;- \) O.i"«_)) Cjﬂ.ﬂ
Sy Doge 535 WS
S sk

Check oil level at least
once a year and top up as
and when required.



5. Oil and coolant

Draining the oil main transmission
\ Y r

@)
g [
T
{ J i“'»:ﬂhﬂu 'mil[.
W
l
d‘}g-m C,.:&.p_}u\.} ‘ﬁ.fiubékls o;;dL@\éuwb&J;@iuﬂf @}ﬁ))bdﬁjb?))bdjlﬂ&
A e S an oS S 503 S 5L bbb e 15 4l
Move headstock to its rear end das oS~ 4> Place oil pan, capacity approx 2
ition. Itr (4 h drain plug.
position Use screwdriver to  unbutton tr (4pt), underneath drain plug
bellows at rear end move forward.
. & a ¥
» & o
‘ _—3
l, e, =

) )

a0 Al 5 o3 S 5L 1 s &= e 1 4 S ) odome | Labloes oSS

sy, 0 b s Refitoil plug Re-install bellows.

Remove drain plug; allow oil
Refit oil plug to flow out.

8-8
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5. Oil and coolant ° &9y

(ot JUS! i) 9595 995 5
Pouring in oil (main transmission)

i

! i-\O..E_})JZ:j\/O T)jb C,..“&jb
CLP$1 , 1SO VG

L;.«)J..’A.:..thb ‘)Q.'Gj)cls.w

S
Quantitly 1.5 Itr (approx 3 i /
pt) transmission oil CLP 46 : Z
ISO VG 46.
Check oil level every week. l
—1 o) Leas IS gl G |y SalS LS U 8

(o Fold back apron.
Move headstock forward (p5-41)

28 el A Flose By s R 5 O i gl p aiBa V0 Sle w3k ek 0L S 0 ) e

Pour in oil through filler hole. S oo 03 A oS
Wait 15 minutes for oil to Check oil level through sight
distribute in gearbox. glass.



WS SO b g (€9, Y
5. Oil and coolant ° &9y

CMC]G—N

4dns L., Fold down apron.

Correct level: middle of sight glass.

(Sho! 3990 4 5 > JEH i) 5,15 S @ilo a3 585
Changing the oil (spindle transmission)
A
Jle .’

Every year.

(A=A u,p).).:,s A:Jou” l) O‘bﬁ) (/\—/\u,p)..b_)';”ﬁ a)'U Qf«j)
Drain oil (p 8-8). Pour in oil (8-8)

8-10



5. Oil and coolant

eSSBS o g (p£9,y -V

Automatic centralized lubrication until

b ldo 4% 40 (49 35 i

9
SRt 2 bl o e K :
\LS)>)|JA):‘§AL}EQ§J¥LAQ;QAS‘5:N —
ol JEEl s 1 s S (Bse 258 )
A=V o b 53 LSS 50l S 258
s des oS 80 b o Sl 1y e
]
A mengnetic screw plug in the vertical
spindle head traps abraded metal
particles in the oil circuit.
Clean trap when cleaning oil in main
transmission (once a year, (p 8-10).
Tile spindle head to the left to 90
position and clump (p 5-34).
G350 £ 5,0 o & 50 pwgblise aoe s .Jt.jkoij'fd&,\fja>;jli\)@
The magnetic trap is provided at Remove screw and clean
the bottom of the vertical spindle carefully.
head. Refit screw with sealing ring
and tighten firmly.
o Sl og 5 S =S )0 sy LSS gy o L& 0w

EAR A JCIE
caw CGLP YY+ 5180 VGYY: 25,
L s LS eyl as e |y s,
ATl e S J 1 O

SS

Capacity 2.7 Itr (approx 5-6 pt).
Bedway oil CGLP 220 ISO VG
220.
Check oil level weekly.
NOTE

Do not drain reservoir but replenish
in time.

8-11

Automatic centralized lubrication until

k.

The filler of the reservoir is
ecessible via a maintenance port.

k;v-»\) t_éjb BEl u.:wLA J'.’.) BE L’I&‘}) qu
"l cale OT U el ol 4 S 15
P50

The oil reservoir provided underneath
the machine paneling at bottom, right It
should be filled up to “max” mark.



5. Oil and coolant

» O K Slles L cos il &S s
ly oS slaw,o 8 il & s 1S .

05 O cpker :;JK.:.» B sl Loeds
.J:;SngK.;b})b;ﬁ.‘zbc,cLﬂ

Initiate additional manual lube

pulses at several time perhour (p 5-

44) when using machine under

heavy  —duty conditions in

operations with numerous short
slide strokes (boring jigs).

S L O SR

Remove screw cap from reservoir.

Pouring in coolant

);11.5)' a;u:,.ﬂ\bu.ﬂb CA.AWUU Q'&'}J

"\'LJ‘““" ‘) g}j"ﬁ:)>
Pour in oil up to “max” index mark,
using funnel with hose refit screw cap.

S S pbo o S

Lolsply Bos b L) LS S St e 5l o 1y O3

Remove cover plate..

8-12

(JEY L 2y
Fill tank with coolant (approx 12 Itr/3
gal).



WS oS 2l g (pe9y Y
5. Oil and coolant ° &g <9y

GIF S b o § Jb
Draining the coolant
Remove cover plate. Drain tank through flexible hose.

changing the coolant

ZoLAJA
g.)'.'-\ DL 42..9)
Every month.

Drain used-oil chamber on
this occasion (p 8-15).

(45 aarl o YWUS JUt 5 O3 Do sk b 1) (6,5 S b 05
Drain tank (see above) A sty
Flush coolant tank thoroughly with
1% calzined soda solution.

8-13



5. Oil and coolant

eSSBS o g (p£9,y -V

Selection of coolants

S K s et s ol Sl S5l
.CMN\V.G_A
The selection of a proper coolant is

important to avoid damage to seals and
paint.

Servicing the coolant system

W ey gl )8 St gl oSS
V‘E"‘ sk 8 S (s 2338 Ol oS
Old Coseme Sl Gl Gl s sl

335 ) ;;;T,\ib%

Mix coolant in ratio

Prescribed by manufacture

Check coolant concentration regulary.
Remove contaminants to prevent pump
failure.

8-14

%SJLS oz alxole ol

Coolant should meet the fallowing
rsquirements:

- at least 35% mineral oil content;

- no aggressive additives:

- leak oil should float on surface
instead of dissciving:

-adequte protection from corrosion;

- good stability against bacteria and
fungi;

- no skin irritation when handled
properly.

Ml s dl s bl 8 i sl il
AL Sdme slge Y0 (glls Bl
. e g P

Tl Gy sl sl sl R -

Jﬂj eK.L..:J

S (S35 S5 5l B esll w4 -

P
wdly ZB 5 o SL e s Ceslis -
b
4:.\:4\.)\.' k:/-:‘-wl.»&- Cowd Lv JvLaJ C;}A oo =

sl

G IS A s 53 S g e b2

Bl oD Sl ki i s |
o B Ce Ll S eslind 8 S
Sy 53 355 Ol Ol 0AS b 2w, b5
S S mle eVl et Slles L

S 258 355545
Use somewhat weaker concentration
for replenishing because
concentration strenghthens gradually
due to evaporation of water.
Screen off floating oil.
Change coolant more frequenthy if
operating loads are high.

ol 8 Six b 4 L oS 5 e

35 S pte OF oS 4 b syl Ko s 8

LS o oS [ S St e &S a3

Sty aaalia T |, S

Do not use additive except upon
consultation of coolant supplier.

Observe applicable pollution control
regulations disposing of coolant.



.. 2 ale a by
5. Oil and coolant oS S mbo g (589,

bgwd 5,005,
Lubricating the hand wheels

1
) ’ = =
ijh
Evry week:
Transmission oil CL 46
ISO VG 46.

.))‘J -Y up) _L:_.S ol FGO/SP Q‘JJ..'F_;)
Nipple are provide on hubs. 4

Apply several strokes lube gun
F60/SP (p 4-3).

O30 Jotiuwo (pF g y dald

Draining the used-oil chamber

| fad I

» 3y ;:
ZJ)\ it > X ”'ﬁ :
LS s o8 S mle 2 B
AT ) A"

First:
Drail coolant (p 8-13)

Al Ghas s s e S akss KA L e,
Remove cap. Ay |y g

Suck off used oil through
flexible hose and refit cap.

8-15
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4. Spindle drive system hol yemmo a4 &8 o JUI piww

Checking the belt tension dowd (i (91 g0 (W g
\ i
‘ A
Aas 3 0ff sy o1, il LS50 1 S ) Il (sl A sslys |y e Lablowe
Jsdka 505,85 5L 1, Jlasl gla = Remove mounting screws. Take off belt guard.
sl O 1y

Main disconnect OFF.
Remove mounting screw and
take off handwheel.

d

Lo 2wl el )las 2o s

G ymio gl ndgyl il ¥

CAgd
Belt should yield 1.5 to
2 cm (5/8" to 3/4") undey
lateral thumb pressure.

a )y dann 5 (RS (59,0) B

S ) S0 e

Check belt tension using
thumb.

8-16
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4. Spindle drive system hol yemmo a4 &8 o JUI piww

Replacing or tensioning the belt

b

doas 3 Off Cnsy o) udle s e 5 0L el wax o ) 92V abs S Ll e dlail sl
sl 531y g 3 5 g e S 3l oS e Release motor mounting
SCrews.

Main disconnect OFF. Insert steel bar between feedbox and
Remove handwheel and belt drive motor.
guard.(p 8-16).

Ao g g
changing the belt

Iy o5t 5o 6¥sh al e 5l eslanad L (Je poly-V-belt o35 aecs

NV PO B A VPP W PRV LAY Y oyled 4 VY V)

Al b AL SRl €l Sl 05,

Fit new belt (poly-v belt model
762j16, stock no 69710101). Do not
use force.

Use steel bar to lower motor
until belt be romoved.

8-17



. . | oS sl _
4. Spindle drive system hol s a4 &S o JULI i - F

Tensioning the belt

)_}l_}ﬂq_;)y}."l A.L.;.a‘)‘eéLﬂ.L.u\Ln. C,.a..wb)_}sy (b.\.’&f)bﬂ) Jlasl 6[.@;;.:4 .J.L)l..\gbuiﬁ);
Yo Gb o TS s s Refit cover
2 ol fﬂ zi. 45 Las,lis  Retighten motor mounting screws.

Use steel bar to push motor
upwards until desired belt
tension is obtained.

S Sl |y bt

Refit handwheel.

8-18
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4. Spindle drive system hol yemmo a4 &8 o JUI piww

ol 1950 4 C5 2 JIS s 29 9%
Replacing the spindle transmission

\ ?"
> 5 PR a5, S g0 ’
olee ssme S Jlol q s
38 e "I pa :
In the event of any —
defect in the spindle —
transmission, the en- o
tire assembly can be
replaced. o [
J 5 a5 A4S whad | ol Il LS5 g B S
aise 548 4 skilea |, oS~ Disconnect power supply cable.
WV o) e sl e T e
(A
Main disconnect OFF.
Remove drive belt as
Described under ‘Replacing the
belt’ (p 8-17).
¥
_”
‘)WSCJ;: }oJJS JL‘)@L Jf_)l}j\))}fjﬁ}b)ﬁ)bb@i 6Lb M§>&J}§@I— 4.1.:...4).1
s ,s,5 Remove screws and take off motor. S L1 Lbles o S S
Remove screw and take off Unbutton  bellows  using
pulley. screwdriver.
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4. Spindle drive system hol yemmo a4 &8 o JUI piww

S Py Bils o S5 e 2 V0Tsde ) uniS e L o s, bl s s es S U Ly

Move bellows forward. (LS oKA-)Y ami Remove screws and take off

L cover.
Drain oil (approx 1.5 Itr /3 pt, see

p8-11)

‘)J"}t" )J}oéjs )L\. bLﬁ @.: ))\)QG.LELLJ“A.W}@JJS )L\)Lﬁ@ﬂ )La. l) L;‘LLS Cﬁfdub‘@aﬂ
ls sl S

Remove screws and take off Remove nut on headstock feed
cover. Remove screws and take off screw.
bearing flange.

8-20
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4. Spindle drive system hol yemmo a4 &8 o JUI piww

\
o
; @)
0
2 5]
S 5L ez S 5L ey
Remove screws. Remove screws.

Support transmission assembly by
crane or hoist.

b (Jo 5 5lbge 5l o ages
A-% 2) S S 1) 2,

To reassemble the parts,
reverse the above pro-
cedure.

Check 0i1 level when
Remove screws. s assembly is completed

8-9).
Pull off transmission (p )

Assembly to the rear.

8-21
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5. Feedbox e T

checking the belt tension

b

\<C‘ | i%% R

Sl 1 Jlasl Lol s S L i el G BL 1S w5l ) e i oKl eslinad L
s Remove column paneling at right, s G e sle /0 sl sl aens
. . back. o
Syvltch t offt ) main By O e a5l A Sl Sl Las
isconnect switch. . .
Check belt tension using thumb: belt

should yield about 0.5 cm (0.2") under
thumb pressure.

dowd (49 o5 Céw b g
Replacing or tensioning the belt

J:.S )La b L;'I.J\'u_ cQ.wb Caen J"li J:.S J.J \) JLAJ\ @ 3 -14v) a)La..:,..v T 0-o0vo-\1 bjU dacad
Remove column paneling at  Loosen 4 mounting screws. Sl 4 s Sl eslid O 1 VY
right, back.

Al

Fit new belt (-5-575-16, stock no.
69710163). Do not see force.

8-22
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5. Feedbox e t

Tensioning the belt

Ao b dand i B 0SS BT e S S Tsdome |y Il (sl Al R s 1 L
ey o shlas Retignten mounting screws. Refit column panelling.

Lift motor until tension is correct.

8-23



b oo x> -0
5. Feedbox e t

JLBY I ]
Replacing the feed motor

»

Consy b 5 Jlasl ol s

S k3 ) ed
Switch off main disconnect
switch and active digital display.

UL Il ey i ) 55

Byhse Sh P e 03 S
Hold motor remove mounting
screws, remove motor.

8-24

Remove column paneling at right,
back.

ol B B, S e
Slgorw A3l redas 4l 6l A5y
C‘N )}14.5 b At L;:L-N 9 JLA:‘

AYY o) S sk
Refit motor reversing the above

procedyre. Be sure to connect
wires correctly and check belt
tension (p 8-22).

Cadle | Lgownw 5 5L 1) H 530 G0 LIS
S (5108

Dissconnect power supply cable and
mark wires.

e g
ALl e b L bl JL s s
Ll s s b3 53 5 Ol
Ll A Sl JB g S AB e
Qs Bge el HHe DL e

;}‘;Lf ﬁuﬁ)\
CAUTION:
The feed motor is a
Permanent motor: any rotation
will produce voltage at the
terminals.
When the motor is
De- energized, the motor brake is
applied and the armature is held
against rotation.
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5. Feedbox e t
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6. Slideways el Gl

(YU 30 S9aS) 031 5 slag sl Lagai b § 95 med
Cleaning/ replacing wipers(table slide, top)

sleslra seme ooile sla 258
ssblie sbls (Wipers )
iy g8 g g
sl il o3l —
ol 03 e (FeiS —
03 S jeas azim e | 00l sl

S By ol ik el

i b Jides are Remove screws. Take off cover.
e machine sli r ie -
equipped with protec- Rl 1 e S O L 0SS
tive wipers at the fol-

lowing points:

- table slide, top;
- headstock, front;
- table slide, bottom.

Clean wipers every
week, replace at inter-
vals of six months.

Ko Bsb slgrend Slse
S e B

To reassemble the parts reverse
this procedure.

S 0 1 s Wiper S B b sl 1 L Wiper
Take off wiper. Clean or replace wiper.
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6. Slideways el Gl

(5 omilo w 533b) 0312 Slatg sl LA gxT b g 495 jued
Cleaning/ replacing wipers (headstock)
\ Y

"

il

AS LG e IS O sl g U3 | aWiper S (250 L s el | LaWiper
Remove screws. Take off wipers in a forward Clean or replace wipers.
direction.

O Sllas WSy Olabas jlige <l

To reassemble the parts reverse this
procedure.
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6. Slideways el Gl

(0l 99 (w0 (F9iS) 001 39 Slatg o Lg% b g (3 55 a0
Cleanings/ replacing wipers (table slide, bottom)
\ Y v

® b £
> 0 vz o - = . \
L] L]
. . ° .
\ g { | ! | % | l
S il oy e b3S 5l eniS b b oo | WWiper S oo b s sl | Lawiper
Release screws. .45 Clean or replace wipers.

Take off wipers side ways.

Slhes J.&.oﬁ Solalad ol Sl sl
LS e B8

To reassemble the parts, revers this
procedure.
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6. Slideways el Gl

Taper gibs 19 cuw s 0¥

b gl gl oS G
2 S Bl g tie g

e ooyl J

Have play of taper gibs
checked by  customer
service at leadt once a year.

6ol A il gla S0iS 55 ST gl oS mJé;Jj\o;L&.:..;lL,.
..... Aab anils 54> IEPVATE N CE B N

If excessive play develops in .... Eliminated play by adjusting
slideways..... taper gibs.

(69905 Slels b S9aT 33) 519 s G 095 (3 3 ol
Adjusting taper gibs (table ways, vertical)
y

==

r

NN

\
S 5L e YL Wiper S 5L ke 3 bl Sl Y s 4
Remove wiper at top of table Remove screw. Take off as many washers as required.

slide(p8-26)
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6. Slideways el Gl

&

b
—>

bt
&

o Lol e Sema i) S
= Hoske b sk sla 4l

If play is still too mucj
remove additional washers.

“‘“Illl' f/ \J
//
2 /_\
iy Tadoe |5 S Olotel |y (o) Ik
Refit screw Cheak play

A=YV o)ty s T3dme |, LaWipET
Refit wiper(p8-27)
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6. Slideways el Gl

(S Slel s b S9iS 53) sl Sl 095 (33 5 ol
Adjusting taper gibs (table ways, horizontal)

\ v
/\\
@ o
6
®
Oo
'l
h ll
Sh ) Bl e o S S Lide slaaeSs sk 3 byl 5l a5V sl g Tsdome | gy
1 Lz clons HLzs s w131 5008
s sk

ki 1 bablee slae S S

Unbutton bellow form column Remove as many washers as
and push back. required. Refit screw.
Remove screws.

sby e A ol &5 e e
S L BLAl el il st

If play is still too much
remove additional washers
Refilt bellows.

S Oloeal |y )l

Check play.
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6. Slideways el Gl

(mlo g 5930) o o 095 i
Adjusting taper gibs(headstock)
| Y

i b

IS="T

N
——

A e Card s AT B (SAS L | Bkl s o S S Sl ols 4aSs S 5l )
Move headstock to is rear end At e a0 53 S Remove screw.
position. )

Unbutton bellows at front end
and move to the rear.

S 5L el Sl esY sl & g Tode |5 o S Ozl 1y e

Remove as many washers as Refit screw. Check play.
required.
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7. Other maintenance (Customer Service) S = Kol &

S ywwo Wlons>

o2 s A lE S se o
Iy Blal slaaly aal oLy L
A8 5k

If play is still too much remove
additional washers.

Ay Tsdome |y Ldloe o S S
Refit bellows.

Other maintenance instructions (customer service)

‘ . °I
d L A S A
b 1N MRS,
i N
)

(Customer service)

(0411) 2898770

G, pslhe sshy Al 5 (o3 Lo e o | e 53 a3 eSS sl (6 s Dl
5 oRB LS s psd Sose 53 Lsdke b e Ple ke Guse ke bl el Sl o p S

IS G SR e 4 212 Lt ek UL 28 Silepeile £l
The horiznotal and vertical cutter spindles Have tool clamping untis in both (+£)1) YAQAVY - ils

are provided with permanent lubrication, In  spindles checked by customer service

the event of a defect please inform in the event of excessive lost

customer service. formation, but at leat every two
years.

Custorner service:
Nearest MACHINE SAZI
TABRIZ factory

Tel: (0411)2898770
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7. Other maintenance (Customer Service) S = Kol S5

O 51ug50 1 321 s (SL20 35
Collets of tool clamping system

U,AJ_}&? J.;G AJJ)\V\& )lﬁl VJ.M.M 6\.}“;
Ml e IS 5 oS s
S8 wedd (S e 0,11
BT e 5l dm opase glaly
.3 glin
The collects of the tool clamping
system are exchangetable — The
collet and holder of the tool
clamping ystem are changed and
adjusted with the aid of special
tool clamping mechanism has
been released.
Proceed as follows:

Lo n ol 5 en,S cisme |y Jliesl o iS 3 10l (s oS L5 (yhakas
02) S 3L sl by e Bli- oS 580 S8 L) Ak sl Sl
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Make sure the tool clamping
system is in released condition
(do not move double-throw
switch back to zero).

Switch off spindle and remove
cutting tool or chip gurad cone
(see page 5-12).
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Introduce tubular retaining tool
(1) and socket screw key (2) into
spindle and turn until they

engage the collet holder and
setcrew, respectively.
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Release setscrew by truing the &
socket screw key to the left holding
the collect holder with the tubular
retaining tool.

Remove collect with jolder, using
socket wrench (3) (turn left). Do not
use tubular tool: collect would get
jammed and might be damaged.



7. Other maintenance (Customer Service)
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To inser collet and holder:

Note collect type and setting
valye on face side of hiolder.
Collet with holder, r,g for draw-
in pin DIN 69872.

Screw back setscrew (turn to the
left) If it exends too far into the

desired setting value will not be
obtainable.
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Use socket wrench (3) to insert collet

with holder into the spindle and screw

in by turning it the right. Do not use

tubular retaining tool to screw in

collet.
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To make sure that the setting value
is not altered again, use tubular
tool (1) to retain holder and lock
with setscrew (turn to the right).

Screw in collet up to specified
setting value (E). The setting
value is the distance form the
spindle nose to the face of the
collet holder.
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Remove tools and operate double
throw switch “clump tool” several
Rscheck setting value with tool
clamping syatem in released
condition.
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- tool compensation — example ............... 6-22

- tool radius cokpensation ....................... 6-20
Additional refernce point............c.ccccveeee. 6-26
Arbor support bearing

- lubrication........coccveee v 4-3, 5-43
-Mounting of ..., 5-14, 5-43
Automathc centralized lubrication
UNiteececsees e 4-2,5-44, 8-11
Automatic positioning..........c.ccceeveveiveennn. 6-13
AXeS MAChINe ........ccovvvveiee e 6-3
AXxis direction indication ................. 6-13, 6-15
C

Carbon brushes.........c.ccooveiereneie e, 8-25
Centralized lubrication system ............ 4-1, 4-2
Circular table .......ccoovviiiieiee e 7-53
-application.........cccceevveiii e, 7-53

- chart of indexing values.............c.cc....... 7-58
-direct indexing index pin ..........cccccoeenene. 7-57
-direct indexing scale ..........ccccceeeviiennnnn 7-56

-eliminating backlash in worm greating ..7-60

- engaging/disengaging the worm............. 7-55
- FUNCHION oo 7-54
-indirect indexing, index plates................ 7-57

- indirect indexing, supplementary indexing

EVICE ..o 7-59
- MAINTENANCE ..ocvveveeieciece e 7-61
-mounting of ..o 7-55
- technical data ..........ccooeviiiiiiies 1-17
Climb milling.....ccooooviiii, 5-17
Collets of tool clamping system............... 8-35

9-6

A

Active digital | dispay

- additional reference points6-26

-automatic positioning.6-13

- automatic positioning in absolute values 6-17
- automatic positioning in incremental values6-
18

-digital position readout.6-1

- electronic system defective6-26

- antering position values.6-7

- fault and error diagnosis6-24

-general information6-1

-incremental auto positioning 6-18

-incrementing auto positioning................. 6-16
- machine refence piont. ... 6-4
- machine slide motions ............cc.cevvenenne. 6-3
- manual positioning ...........ccccceevvevvenenne. 6-12
- measuring system defective................... 6-25
- metric/inch selector ..........cccccvevvvvennne. 6-23
-passing over refrence point..................... 6-5
-positio the machine slides....................... 6-12
-refrence Point........ccvveveveienencee 6-4
-refinding a workpiece datum.................. 6-11

-selecting the automatic postioning mode6-14

- selecting the display accuracy. .............. 6-23
- setting a workpiece datum ..................... 6-9
- setting the position readouts................... 6-8
-starting automatic positiong ................... 6-15
-supplementray information..................... 6-26
- switch the unit oN.....cccoevevveve e 6-2



-universal table.........cccooveiinini 1-11
Coolant

-COOIaNt CIFCUIt ..vveveeiecieci e 4-45
-selection of ... 8-14
-servicing the coolant system ................. 8-14
Corner milling spindle head..................... 7-117
- appPIlaction..........cocveiiic 7-117
- FUNCHION . 7-118
-mounting of ... 7-119
-mounting of tooIS.........cccccveviiiiiiees 7-120
-spindle speed selection ..........ccccceevenee 7-121
-replacing the belt..........ccooeoiiiiiniien 7-123
-replacing the spindle assy ..........cc.c........ 7-124
-tensioning the belt............c.cccoveieis 7-122
- tool profile angle ..., 7-120
-technical data............ccoovvvviiiiicicce 1-29
CUSLOMEr SEIVICE.....evveriieiieiisie e 8-34

Cutting tools: see ‘tool’

D

Datum6-9

DECKET slide rule ................. 5-9, 5-23, 5-25
-English version ..........cccccovviiiiiiiiiieen, 5-11
Delivery of macjine ........cccceoevvnencnenn. 2-11
Dial indicators universal table.................. 7-11
Digital position readout unit .................... 6-1

(see ‘active digital display’)
digital read until
-universal table..........ccooeiiiii 7-13
(details ‘Universal table’)
Downfeed limit stop
(see ‘Digital depth stop’)
9-7

CoOMMUEALON ... 8-25
Compound ChucK ..........ccoviiiiiiiiicen, 7-85
-apPlication .........cooeeiiii 7-85
= FUNCHION .. 7-86
-MAINTENANCE ... 7-88
-mounting on index head .............cc.cc...... 7-86
- mounting the workpice............cc.ccccveueee. 7-88
-slide adjustment .........cccooeveiineniniene 7-87
-technical data..........ccooceveviiiniiiieenn, 1-21

Connection electrical

-control cabinet ... 3-3
= POWET <. 3-3
ranfOrMEr ..o, 3-4

Control cabinet

-controls on control cabinet ..................... 1-5
- electrical connection ............ccoccvvvvennne. 3-3
Controls

-cirular table........ccooeveiiiiiie 1-17
- compound chucK..........cccooiiiniiiiene 1-21
- control cabinet .........cccevevveiviinieeee 1-5
-corner milling spindle head .................... 1-29
-FPAMK maching ........cccocoecvvvvnivnieiennnn 1-3
-high speed Vert spindle head.................. 1-25
-index head........coovvvevveieceee e 1-19
- microdrilling attachment...................... 1-35
-pivotable circular table ...........c.cccoeeneee 1-15
- pivotable swivel table..............cccevnee 1-13
-precision boring head............cc.coovvvennne. 1-33
-slotting head..........cccoooveviiiiccec e, 1-31
-spiral milling attachment ....................... 1-23
-univ adjustable head .............ccccovviennne. 1-27



Fixed angular table ............c...........
-application.........ccoceevvvvenieiec
-technical data...........ccocovevveirnnnnne.

Foundation diagram ..........c.cccecu...

H

Handwheel

-headstock ........cccocvvviiiiiiiiiiin
-lubracation ..o
- table slide, horizontal ..................
-table slide vertical ...........ccceeenene

-manual slide motions ...................

Headstock

-automatic positioning....................
-manual adjusrment..............c.........

- power feed .....occoveveviiieiiee

High speed vertical spindle head

-application..........cccceeiiieiie e,
- fUNCLION oo
-MAINtENCE ...oovvvvieeeeecee e
- mMouNting Of.......ccooovvviiiiicics
- mounting of tools ...........cccceveenen.
-pivoting of ...cveiee e,
- speed selection ........cccceeevenennne
- spindle axial adjustment .............
- technical data ..........cccoevviiennnn.

Hydraulicunit ...........cccoooveiiiins

Inch display ......ccovvviiiiniiiiee,
-Index head .......cooeiiiiiii
-application .........ccccoevviiiiieiieen,

-chart of indexing values................

9-8

Drilling depth stop

-precision boring head ..........cc.cooveiennne 7-140
-univ adjustable spindle head .................. 7-112
E

Electrical connection ...........cccceevvviinnenn, 3-3
Emergency Stop ..o, 5-3
-restarting the machine ...........c.cccceovenee 5-3
F

Fault and error diagnosis ..........c.cccccveuenn 6-24
Feed

-automatic wuth digital display ............... 6-13
-climb milling ..o 5-17
-conventional milling ........c.ccccceevvenane. 5-15
-direction in finish milling. ...................... 5-17
-direction in rough milling ........c.ccccoevee. 5-14
-feed rate calculation with DECKEK slide
FUIE oo 5-23
-headstock, auto positioning ................... 6-13
- headstosk, manual .............c.ccooevieenn 5-18
- headstock, POWET .......ccccvvverviierreiene 5-29
-manual, by handwheels................c.......... 5-18
-positioning rate. .........cccocevvveieiie e 5-28
-rapid traVerse. .......ccoevevenenenenieeeees 5-28
-selection of feed rate..........cccceevvvriennn. 5-26
-switching feed motor on and off............. 5-27
-table slide, auto positioning. ................... 6-13
- table slide, horizontal, manual .............. 5-20
-table slide, horizontal, power.................. 5-31
-table slide vertical, manua....................... 15-21
-table slide vertical, power....................... 5-30
Finish milling ..o, 5-17



-slideways.......cccooveveeveiiesinennn,
-taper gibs........ocoieiiiii
SWIPETS oo
M

Maching axes........cccoeeververeenn
Machine lamp.........ccccocevvnene.
Machine refernce point ............
Machine slide motions
-automatic with digital display
-manually controlled ...............
-positioning rate ............c.co......
-power feed ...
rapid traverse .........ccccceeveveennnns
-with digital position readout ...
Main disconnect switch ...........
Maintenance .........c.ccceeveveverenne
Manual control by handwheels
Master switch

(see ‘main’ disconnect switch”)
Microdrilling attachment .........
- application.........cccooevviiievienn,
- feed selection ........cccceevenennee.
-function ...,
-mounting of ...........ccoceevninnn
-speed selection............cccceveene.
-technical data ............ccceeueeee.
O

Oil (lubrication)..........ccccceenene
-oil grades .......cccccoveviiiiiienine
Oil change

- main transmission .................

9-9

- clamping the index head spindle. .......... 7-71
-direct indexing index pin ........cc.ceevenene. 7-71
-eliminating blacklash in worm gearing. .7-82

-engaging/disengaging the worm ............ 7-70
= FUNCHION ... 7-64
- horizontal operations ............c.ccccoeevennne. 7-80
-indirect indexing, index plates ............... 7-75
- indirect indexing, scale...........c.cccoeeune.e. 7-73
-MAINtENANCE ..o 7-83
-mounting of ... 7-66
- mounting of clamping fixrures............... 7-66
- mouting of index plates ..........c.ccocenene. 7-81
- mounting of overarm ..............cccoevennne. 7-69
- pivoting about A axisS .......c.ccceeevevivenenne. 7-68
-tilting about A axis ........ccccvvvreriniennn 7-67
- technical data .........cccooevviiiiniiie 7-19
Inspection of macjhine ...........ccccccccvenen. 8-1
Installation of machine..............ccccevenee. 3-1
L

Lubriction and maintenance .................... 8-1
-centrelized lubrication system ................ 8-11
-Co0lant ... 8-12
-drive belt, feedboX ......cocoevvvvvireiiiiiienene 8-22
-drive belt, spindle .........ccoovevviiiiien 8-16
-general information..............cccccocovvenne 8-1
-handwheels ..., 4-3, 8-15
-lubrication schedule ............ccccooveiennne. 8-2
-maintenance, feed motor .........c.cc.cee.e. 8-25
- maintence, main transmission ............... 8-6
-replacing the feed motor ....................... 8-24
-replacing the main transmission ............ 8-19



-redjusting the index pin guide ................ 7-36
-swivelling about C axis ..........cccoceevuennnnne 7-36
-technical data .........c.ccooovvieiininiieies 1-13
-tiliting about A axis .......ccceevevverieeriennnns 7-32
Position readout

-MACKINE ...oiiiiiiiee e 6-1
-unversal table ... 7-13
POSOITONING ..o 6-12
SAUEOMALIC. ... 6-13
-in absolute values.........cccccoverereieiennnn, 6-17
-incremental .......ccocooeveiieiiec e 6-18
Power feed

-automatic with digital display ................ 6-13
-headstock ... 5-29
-table slide, horizontal..............cccccevnenen. 5-31
-table slide , vertical ...........cccoevvveivinnnnen. 5-30
Power requirements, calculation wuth
DECKEL slide rule .........ccoovvveveienninnnne. 5-25
Precision boring head...........cccoceveninenn. 7-133
-apPPlICatioN......ccoieiiiec 7-133
-COMPENSAtioN SPriNg ......cccevevveerveiieenn. 7-144
SFUNCLION ... 7-134
-MAINENANCE. ...ocvveeeeiecieceee e 7-145
-manual feed, Coarse .........ccccovvererennnn. 7-139
-manual feed, fine ........cccoceiiiiiiiiis 7-139
-mode of feed .......coeviiiiiiie e 7-137
-mounting of ........ccccovviiiie 7-135
-mounting of tooIS.........cccceveviiiiiieen 7-136
overload clutch..........cccoooviiiiiiiis 7-144
-power feed ......cccveiieiiiieie e, 7-138
-setting the depth of cut by scale.............. 7-140

9-10

-universal table..........ooovveeeeeie, 7-28

Oil level checks

-centralized lubrication system ................ 4-2
- hydraulic unit...........cccoooeviiiiien, 4-2, 8-6
-Main tranmisSioN........cccovevevenieneneeeenns 4-1
-redction grearing, unit table ................... 7-28
-worm gearing, universal table ............... 7-28

Operating position

-vertical spindle head ..................... 5-39, 5-41
P

Pivotable circular table

-application. ......ocoveeiee 7-37
- direct indexing scale ........c.ccccceevvvennne. 7-46

-eliminating backlash in worm gearing....7-51

-engaing/disengaging the worm............... 7-44
-fUNCLION o 7-40
-indirect indexing index plates................. 7-49
-indir indexing scale............ccccceevevvenenne. 7-46
-MAINtENANCE. ..c.veeveecieee e 7-52
-mounting of ... 7-41
-Pivoting about Baxis..........c.cccccevevvennne. 7-43
-swivelling about C axis .........c..cccevenneane. 7-45
-technical data ..........cccoooveviiiniiiee, 1-15
-tilting about AaXis ........cccoeerereiiriene 7-42
Pivotable swivel table

—apPPliCtion ... 7-29
-direct indexing index pin ........cc.ceevenne 7-36
- direct indexing scale ............ccooevvevennne. 7-35
-fUNCLION o 7-30
-mounting of ... 7-31
-pivoting about B axisS.........ccccvevririnnnn 7-34



-changing the speed range ...........ccccceeue. 5-8
-clockwide/counterclockwise rotation ....5-4
-speed calculation wiyh DECKET slide rule 5-9

-speed Selection ..........ccccevveveiiieiiieiiees 5-5
=starting of .....ovevvece 5-6
SLOPPING v 5-8
Sprial milling attachment ....................... 7-89
-appilication ... 7-89
-chart of indexing values .............c.cccc..... 7-93

-aliminating backlash in worm gearing ...7-98

-FUNCLION ... 7-90
-hand of lead .........cceovveevieiie e 7-95
-indexing operations ............cccocevvverieannnns 7-94
-MAINTENACE ...eovivieiirieeieee e 7-99
-mounting of ... 7-91
-mounting of change gears. ...........c.co...... 7-94
-spiral lead calculation ..........c..cccceevennen. 7-92
tAIIStOCK ... 7-97
-tapered WOrk ........c.ccoovvoveienincncse 7-96
-technical data.........cc.ccoovvvviiniiiice 1-23
-work locating fiIXtUres...........cccoecvevveennen. 7-97
Splash guard unit ..........ccccoovevivivieiieeen, 7-153
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