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MACHINE AND ATTACHMENTS 1. FP4M

(Lpaiss Jya8) J S sleo yol g ol <321 Main assemblies and controls

O-F) 2) 58, 695k slp Ssb sl (@) (@ Index block for headstock (p5-41)
O-VA ) 58,0 sl (D) (b) Headstock (p 5-18)
O- A o) ol jome 4 &S o Jlanl giwsws (€) (c) Spindle transmission (p 5-8)
00 o) ol y9mo (6l o (935has) oass Sl (d) (d) Spindle seed selector (p 5-5)
ONVA) 8w o5k sy s > (€) (e) Hand wheel for headstock (p 5-18)
=) o) b, Linles ptans () (f) Digital readout unit (P 6-1)
O-Y o) Jyus st (9) (9) Control console (p 1-3)
O-Y 2) ) sl buss g 4055 (D) (h) Emergency stop button (P5-3)
ola,b sl Genshoy sas bl (i) (i) Feed selector (P 5-26)
O-Y% o) Lsws i () (j) Feedbox (p 5-26)
oeile s > (K) (k) Machine frame
o 2988 Slp swo gy (1) (I) Handwheel for table slide
O-T) o) ( s590s) (vertical)(p 5-21)
e S9iS sl s g,> (M) (M) Handwheel for table slide
O-T o) (G (horizontal) (p 5-20)
L saims oylas slesls b wlie (D) (n) Scales with adjustable pointers
O-VUO-YVO-YY o) webiss (p 5-19/5-21/5-22)
(O-F o) &S e L5550 (0) (o) Drive motor (p 5-6)
OV o) il Lol oo (D) (p) Horizontal spindle (p5-12)
O-YF p) s350s 5,8, sl Ssb Sawl (@) (@) Index block for vertical spindle head
(p 5-36)
O-YY o) gogec 320 (1) (r) Vertical spindle head (p 5-32)
OVYIO-YF 0) soges ol e (S) (s) Vertical spindle (P 5-12/5-36)
AN 2) 65 0 6 s, pia (D) (t) Centralized lube system (P 8-11)
O-YY ) L ,ese  (U) (u) Feed motor (p 5-27)
Jyera ool e (V) (v) Angular table
O-Y+10-Y) o) juo S92 (W) (W) Table slide (p5-20/5-21)
O-Y ) JyuS ass (X) (x) Control cabinet (p1-3)
O-FF ) 6,5 S mbo e (Y) (y) Coolant pump (p5-46)
(O-F9) 6,15 Sus mls (35 Lol e ibe &L (2) (z) Machine base with coolant tank

(P-5-46)
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MACHINE AND ATTACHMENTS 1. FP4M
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(b)

(©)
(d)

(€)

Control console with digital readout

Digital readout (p 6-1)
(standard version 2 only)
Ammeter for motor power
Spindle brake (p 5-6)
Spindle stop (p 5-8)
Spindle on/range | (P 5-7)
Spindle on /range Il (p 5-7)
Coolant on/off (p 5-47)

Rapid traverse (p5-28)
Feed on/range 11 (p 5-28)
Feed on/range | (p 5-27)
Feed stop

Emergency stop(p 5-3)

Control cabinet
Main disconect switch (p5-1)
Selector for spindle clockwise /
counterclockwise rotation
Plug connector for attachments

Plug connector for machine lamp
(p3-6)

Plug connector for
microscope

centering



MACHINE AND ATTACHMENTS 1. FP4M

Dimensions in mm

%
|

m16

Working range

ca 1800

—dﬂl
ﬂ”
Il
il
=




FPAM - )T s> Olaes g (lo
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Technical data
Working range
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X axis longitudinal ...500 mm (20")
Y axis transverse...... 400 mm (16")
Z axis vertical ......... 400 mm (16")
Quill Stroke Z axis. 90 mm (3 1/2")

Vertical spindle head manual
Adjustment on headstock 150 mm (6")

Main drive

Pole — changing 3- phase ac motor
With brake and change-speed

Transmission for clockwise

and counterclockwise rotation
power rating ................ 3.7/4.4kw
Motor speeds........1425/2890 min™
18 spindle speeds......50-2500 min™

Speed progression factor.......... 1.25
Spindle taper ............ ST 40 (M 16)
Feed drive

Pole-changing 3-phase ac motor
With change-speed transmission
Handwheels in all 3 axes

Power rating .................. 0.8/1.2kW
Motor speeds......... 1420/2780min™*
18 feed rates ............. 8-630mm/min

(5/16-25 ipm)
Rapid traverse rate....... 1300 mm/min
(52 ipm)
Slide travel per revo-
Lution of handwheel...2 mm (0.08")
Table slide

Width ............ 14 mm H7 (9/16")
Distance........... 63 mm (2 1/2")
Max table load approx ...... 600 kg

Angular table
Clamping surface ...... 800 x 460 mm

(32 x18")
T-slots, number ........................ 7
width ... 14 mm H7.(9/16")
distance .................. 63 mm (2 1/2")
Max table load approx ......... 400 kg
(880 Ib)

Installation data

Floor space approx ............ 2x1.8m
(including safety area) (7 x 6 ft)
Machine weight approx ...... 1415 kg

including vertical............ (3120 1b)
spindle head and angular table
Operating voltage ......... 380 V/50 Hz
Total connected load ........... 9.5kVA

It should be noted that non-metric
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Main assemblies and controls
Clamping nuts (C axis)(p 7-8)
Dial indicator for fine adjustment in B
axis (P 7-2)
Dial indicator for fine adjustment in A
axis (p 7-2)
Setting scale (B axis) (p 7-6)
Lead screw for tilting table about B axis
(P7-6)
Clamping screws (A axis)(p 7-5)
Table clamping lever (p7-3)
Setting scale (A axis)(p7-5)
Dial indicator for fine adjustment in C
axis (P7-2)
Control knob for setting reduction ratio
(p7-9)
Handwheel for swivelling table top (C
axis) (p7-8)

Lead screw for tilting table about A axis
(p7-5)

Clamping nuts (B axis) (p 7-6)
Technical data
Clamping surface .......... 710 x 430 mm

(28" x 17")

T-slots, number ............cccovvvinninnn. 7
Width.........c...oolll 14 mm H7 (9/16")
Distance ................... 63 mm (2 1/2")
Centre recess dia. 63 mmH6 (2 1/2")
Depth ........oooooiin. 8 mm (5/16")
Distance, table centre/
mounting surface......... 260 mm (10")
Max vertical clearance,
Vertical spindle/
Table surface.................. 530mm(21")
Max table load ............ 300 kg (660 1b)
Weight,...............o.l. 230 kg (510 1b)
Swivel range (C axis).................. 360°
Tilting range (A axis)
towards machine....................... 15°
away from machine................... 45°
Tilting range (B axis)................. +45°

Measuring range, digital readout
Direct, resolution. 360.0 x 0.001°

Reduction ratios. 60:1/120:1/240:1

It should be noted that non-metric
Values are approximations.
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Main assemblies and controls
(@) Crank for table rotation (p7-22)
(b) Clamp for indexing unit (p7-22)
(c) Index plate (p7-22)
(d) Setting scale

(e) Table clamping lever

Technical data

Clamping surface dia .......380 mm (15")

Overall height................ 110 mm (4")
T-slots, nuMber..........ccooovvvvriciinnne 7
Width..........ooo 12 mm (1/2")
Distance ..........ceeveveennnnns 50 mm (2")
Worm gear ratio .............cooeeeeenee 90:1
Centre bore dia .............. 40mm (1 1/2")

Direct indexing to graduation,

DIVISIONS ..o 1°
Vernier,
Smallest increment................ 1min of arc

Direct indexing with index plate,
Number of reqisters...................... 24
Index circles for indirect

Indexing (3 index plates)

27-31-34-41-43/33-38-39-42-46/36-37-40-
58 holes

Max error,

Direct indexing............... Imin of arc
Indirect indexing ............. 40 sec of arc
Weight........coooviinn 55kg (120 1b)

It should be noted that non-metric values are
approximations
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Main assemblies and controls
(@) Index spindle clamp (p 7-35)
(b) Clamp (p 7-34)
(c) Setting scale (p 7-37)
(d) Clamping screw (p 7-38)
(e) Index plate (p7-43)
(f) Index pin (p 7-39)
(g) Overarm (p 7-33)
(h) Register pin (p 7-36)
(i) Register plate (p 7-35)

Technical data

Index spindle taper ..................... ST 40
Collet capacity ..................... 25 mm (1")
Through bore dia ................. 25 mm (1")

Centre height

above clamping

Surface.........ooevviininnn. 90mm(3 1/2")
Up to overarm..................... 100mm(4")
Swivel range about B axis................ 90°
Tilting range to/

away from machine ..................... 15°/6°

Scale values for swivelling

and tilting motions...................o.oieii 1°
Direct indexing to graduation 360°
AVISIONS. ... 1°
Direct indexing with index plate,

Number of registers......................... 24

Indirect indexing via worm gearing

To scale or index plates

Scale values

On worm gearing................ 1 min of arc

Worm gear ratio............oeeevvninnnnnn. 40:1

Index circles for indirect

Indexing (3 index plates)
27-31-34-41-43/33-38-39-42-46/36-37-40-
58 holes

Max error,

Direct indeXing.............ccovevenenn.n. 1" 30"
Indirect indexing................... 1 min of arc
Net weight..................... 64 Kg (140 1b)

It should be noted that non-metric values are
approximations
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Main assemblies and controls

(a) Clamping screws for slide ad
justment (p 7-49)

(b) Lower slide (p 7-49)

(c) Slide adjustment screw (p 7-49)

(d) Clamping screws for mounting
chuck on index head (p 7-48)

(e) Tapped holes for work clamping
flanges or 3-jaw chuck (p 7-50)

(f) Upper slide (p 7-49)

(g) Clamping screws for slide ad-
justment (p 7-49)

(h) Slide adjustment screw (p 7-49)
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Technical data

....180 x 180 mm
(7[' X 7")

Clamping surface

Height above index head

Spindle nose............... 82 mm (3")

Adjustment range from midway

position, both axes £+40mm (11/2")

1 revolution of adjustment

SCrews ......cccoeevennn. 1 mm (0.05")

ldivision on spindle scale 0.01 mm

Max height of work

(Punch) approx........265 mm (10")

Max work diameter

(Centrally clamped)..280 mm (11")

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 5. Compound chuck
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Main assemblies and controls
() Hand crank
(b) Spline shaft (p 7-53)
(c) Clamping screws (p 7-58)
(d) Scale for taper angle (p 7-58)
(e) Selector (p 7-57)
(f) Change-gear compartment (p7-56)

Technical data

Index spindle taper ................ ST 40
Collet capacity ................ 25 mm (1")
Max work diameter

-Between centers........... 130mm(5")

-Work shorter

-Then 60mm(2")........... 170mm(6")
Max centre distance.......... 400 mm(16")
Spiral lead range ........... 2 to 8000 mm

(0.05 to 315")

Max indexing error,
-indirect indexing........ Imin of arc

-Swivel range, tapered work 0 to 45°
-Reversing clutch for
-Right — hand and left-hand spirals

Weight...............oa 88 kg (195 1b)

It should be noted that non-metric values
are approximations
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MACHINE AND ATTACHMENTS 7. High-Speed vertical spindle heard
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MACHINE AND ATTACHMENTS 7. High-Speed vertical spindle heard
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Main assemblies and controls
(@) Clamping screw (p 7-69)
(b) Transport eyebolt (p7-69)
(c) Drawbar retaining pin (p7-67)
(d) Tilting scale (p7-69)
(e) Drawbar for tools(p7-65)
(f) Beltguard (p7-66)
(g) Tilting spindle head (p 7-69)

(h) Spring cap for spindle adjustment (p
7-68)

Technical data

spindle taper ...................... ST 40
Collet capacity ................ 25 mm (1")
Quill axial adjustment,
Manual............c.ooeiinnl. 60mm (2")
Scale ring,

1 revolution approx 40 mm (1 1/2")

1 division............ 0.5 mm (0.02")

Spindle speeds 1900-2350 -3000-3750-
4750-6000 min-1

Motor power......... 0.55 kW/2750 min-1
Tilting range to scale,
Bothways..........coovvviiiiinnn.n. 45°
Swivel range of bracket,
Withmotor.................c.ooeel . 360°
Weight including
Electrical equipment ............... 77 kg
(160 Lb)

It should be noted that non-metric values
are approximations.
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MACHINE AND ATTACHMENTS 8. Universally adjustable spindle head.
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MACHINE AND ATTACHMENTS 8. Universally adjustable spindle head.

(kepasss’ Jy65) J 58 gleo y2l 9 Lol <131

Y=V o) oansS Jab slezmn
V=VF 2) 558
(V-Y8 2) (A j50) sy
(V=Y o) 5 jomme Lo ,o
(V=YY o) 3o 5
V= VY o) J& 5 Jom sl slo)lsissS
(V=Y (2) (A j52e) (9,5 Byt ulido
258 ES S eebas BB Lol e sl S
V=V o) dgie g ]
V= Y0 () (B j50) o0iiS” Js5 (slozesy
V=V 2) (B j57e) 0,5 & yomie ol
(B ,9=0) (Register pin) yc>, on
™)
o3 ol
STt i, kol j9me oy ,e
Sk YO OV) i S b b
P g7 dlaal o Lol jemme i
ok Ve (P L s gk
Seakeo 00 (Yo 490 )

oo 10 (1Y) L (a3 90 dlold) i

(AJBL:Y")‘B;M%’ .................. )9

So e gl s O 4S5 polde bl axgi b

A (o, Silaall oold

(a)
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(f)
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(h)
(i)

()

(k)
(1)

Main assemblies and controls

(@) Clamping screws A axis)
(p 7-74)
(b) Spindle head (p 7-74)

(c) Clamp for axially adjustable
Cutter spindle (p 7-74)
(d) Register pin (A axis) (p 7-76)

(e) Spindle cap (p 7-74)

(f) Brake (p 7-77)

(g) Transport eyebolt (p 7-73)

(h) Tilting scale (A axis) (p 7-74)

(i) Control for axially adjustable
Cutter spindle (p 7-74)

() Clamping screws (B axis)
(p 7-75)
(K) Tilting scale (B axis) (p 7-75)

() Register pin (B axis) (p 7-76)

Technical data

Spindle taper...................... ST 40

Collet capacity ................. 25 mm (1)
- Quill axial adjustment,

Manual ........................ 100mm (4")
- Scale ring,

1 revolution..................... 50mm (2")

1 division .................. 0.5 mm (0.02")

Spindle speeds as horizontal

Spindle

Weight ..........ooevinnnnis 90 kg (200 Lb)

It should be noted that non-metric values
are approximations
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MACHINE AND ATTACHMENTS 9. Corner milling spindle head.
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MACHINE AND ATTACHMENTS 9. Corner milling spindle head.
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Main assemblies and controls
(@) Clamping screws (p 7-84)
(b) Drive belt (P 7-83/7-84)
(c) Beltguard (p 7-83)
(d) Bracket (p 7-81)
(e) Tool mount (p 7-82)

Technical data
Collet capacity ............... 4 & 6 mm

- Special collets (5/32 & 1/4™)

2 spindle speeds 4000 & 6000 min™
Motor pOWer..........ccouveneennn. 0.55 KW
Spindle Carrier

Adjustment range .................... 360°
Spindle tilting range .................. 90°
Smallest internal diameter

- Machinable ............ 60 mm (2 1/2")
Max cutting depth

- Approx............ 170mm(6 1/2")

- weight

- Spindle head

- With motor .............. 27 Kg(60 Lb)
Adapter ..................... 13 Kg (29 Lb)

It should be noted that non-metric values
are approximations
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MACHINE AND ATTACHMENTS 10. Slotting head
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MACHINE AND ATTACHMENTS 10. Slotting head
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(a)
(b)

(©)
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Main assemblies and controls
(@& Ram (p7-91)
(b) Clamping screws for tilting motion
(p 7-93)
(c) Tool clamping nut (p 7-91)
(d) Stroke adjustment (p 7-91)

Technical data
Max ram stroke ............ 80 mm (3")
Stroke rates

- Depending on transmission

(see Table)
Tilting range to right and left
-Bothways ...............coool. 90°
Max tool width ............... 8 mm (5/16")

Distance, middle of tool/
Headstock face .............. 152 mm (6")

Weight ooooveeeereen, 33 kg (75 Lb)

It should be noted that non-metric values
are approximations
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MACHINE AND ATTACHMENTS 11.Precision boring head
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MACHINE AND ATTACHMENTS 11.Precision boring head
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Main assemblies and controls
(@) Speed selector (p 7-98)
(b) Feed selector (p 7-99)
(c) Spindle control (p7-101)
(d) Boring Spindle clamping lever
(e) Down feed limit stop (p7-102)

(f) Clamping screws for titling motion

Technical data
Spindle taper ...............eneene. ST 40
Collet capacity ................ 25 mm (1")
Spindle adjustment,
Power and manual ........ 100 mm (4")
Spindle head tilting range
Toright and left,

both ways ......ccoovvvviiiiiiiiiinnnn. 90°
Number of spindle speeds............. 18
Speed range ................ 50-2500 min™
Number of boring feeds ................. 6
Feed range .......... 0.01 to 0.12 mm/rev
(0.0004 to 0.005 in/rev)
Weight .................. 61 Kg (135 Lb)

It should be noted that non-metric values
are approximations
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MACHINE AND ATTACHMENTS 12. Microdrilling attachment
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MACHINE AND ATTACHMENTS 12. Microdrilling attachment

(Lpasss J,S) J S sl yol g Lol <l321 Main assemblies and controls
(V=12 A o) by, sl (3) (@) Taper shank (p 7-108)
(V=)o A o) oawss Jis o0l (D) (b) Clamping lever (p 7-108)
3 65 e 5,8 e sl mulas LB &5 (C) (c) Adjustable balancing weight for
drilling spindle for drilling with

T e 0l s S L e manual feed (p 7-108)

V=V A 0)
V=V A o) oas Jas dil> (d) (d) Clamping ring (p 7-108)
V=V A o) ool so5b (€) (e) Lever ARM (P7-108)

b aS 5,55 e 6l b pedas LB &35 (F) (f) Adjustable feed weight for drilling
(VoA o) ste ools 4555 Aliorgs o 69 with weight feed (p7-108)
39 kol jeme 18l Slp sils 0,5 Jad (Q) (9) Snap lock to arrest spindle in upper

(VYA o) () Sligh Cornsg (rest) position (p7-108)

b oledb Technical data
Sroskea VO L /F s oy e o Drill dia, manual feed 0.4 to 1.5 mm
(gl [\ /%) (0.016" t0 0.06")
COSIRYL TRV R RPCORN Drill dia, weight feed 0.15 to 0.4 mm
(gul */++F G +/-\9) (0.006" to 0,016")
(WL F) p,555Y o38 Weight...........ooooiial. 2 kg (4 Lb)
S yie b i 48 4S5 polie «edls a5 Wb It should be noted that non-metric values

i o5 e ol are approximations
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The machine is bolted
to the bottom panel of a
transport crate.

Sgiios Jp 00wy
The machine is
transported in a sturdy
transport crate bolted to
the bottom panel.
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Upon delivery: remove
side walls of transport
crate.
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Please inspect machine
for damage in transit and
check completeness of ac-
cessories as specified in
delivery note.

Unscrew machine from

bottom panel ...

i by o o Alwsy 1, )
0P) S il K ST

(Y=Y
... and lift off by means
of crane or forklift

truck (p 2-2)
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Transport
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Transport of machine by crane or forklift truck
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Transport machine cau-
tiously,

CENTRE OF GRAVITY NOT IN
THE MIDDLE OF THE CRATE
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Attach ROPES or PRONGS Of
FORKLIFT TRUCK as far TO THE
OUTSIDE as possible, OTHER-
WISE MACHINE MIGHT TIP
OVER.
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Transport without Crate
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Transport without crate
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Transport equipment:
1 Steel rod

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

6m (20 ft), min load

| Sl sl bliml b

e S9iS 00 Gl sl

capacity 1600 kg (3500 Lb) 3 ool s £ SRRV
2 spacers Use Handwheel to Cautiously remove plastic
move table slide covers ...
downwards.

Wy Jo s yoo ], Lk
Sy cdd ik b Je >

Ow |y eaisS o sleog>
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s Sl aily 1) aile a3
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. and insert transport Sling rope around Insert spacer boards be

rod into and through
opening in column of
machine

transport rod. And crane
hook or arm of forklift
truck.

-tween rope and the
head stock, lift machine
cautiously and balance
as required
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Balancing machine omile 49,5 Jolzie
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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.
Transport in crate Baiwo J315 30 Joo
v\ , Y r
e ay; g
o Ok e/ Sl 4 Y
(1) e 8 Jsha s 4il-
Qoo pls o oL oo Jold L
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Transport equipment:
2 endless ropes/cables
9m (30 ft) long, min
Load capacity 900 kg ®
(1200 Ib) each. :
m-‘rl}__,
e $988 o ol sl @l sy ) etilo puo
led oolatwl gwws )2 O-F) o) 0l o> 31
Use handwheel to move Move spindle head to for -

table slide downwards. ward end position (p5-41)



Transport in crate

G K G S50 )0 Joo

W,

a0 4% sl ]y cpuilep

O-YF o) 0SS G yie
Tilt spindle head through
90° (p 5-34).

Attach
bearing (p 5-45)
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arbor  support
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Bolt machine to bottom
panel of transport crate.
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Protect machine and
attachments from
moisture by moisture-
absorbing agents,
anticorrosion grease,
suitable covers.
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For transport of crate
by means of crane or
forklift truck see p 2-2
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Fit transport crate.
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Transport on round bars or poles
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Transport on round bars or poles
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Equipment required
Crowbar
Sz g0 slo Ll jo hasd |y olo ECTERPN FRO I V500 P 00 Y
ajlaile Gedle &L 50 RVt
Apply crowbar to recesses in Lift machine by means of
machine base only crowbar
¥
S o ol Ll L oile
dewws 2 @ Jo &850 0 52
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iS5 0y 5Lad eile el (slorand
Transport cautiously.
NEVER apply pushing
or lifting force to hand
wheels, controls, control
panel or other delicate
parts.
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Assembly Installation of machine
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Dimensions in mm
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Foundation diagramm

For dimensions see foundation

IF heavy workpieces with
substantial overhang have to
be machined, anchor machine
base by means of 4 anchoring
bolts (M16) (See information
leaflet Erection and installation
of machines supplied with the
machine

diagram.

Min load capacity of floor
3000 kg/m? (615 Ib/sq ft)

A special foundation is not
required.

The place erection should be
protected form
-excessive
fluctuations

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

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

temperature
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Assembly Installation of machine

Level the machine by means
of spirit level (both directions)

g (i) o8l L 1) S5 0o (48,
Aled jued 0aisS SU €9, L

Remove anticorrosive agent
using paraffin oil (kerosene) or
cleansing oil.

oz e 000 b Glp 1) Ui hU (sl 0 laeSS slezre
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Tighten clamping screws for
control console until console is

still movable with out moving
away of its own.

Use handwheel to move
table slide downwards.
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Residues of anticorrosive agents
are subject to resinification and
will affect proper lubrication.
NERER USE AGGRESSIVE
SOLVENTS such as
- trichloroethylene

- acetone etc:
They will attack the paint.




Assembly Power Connection
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Power connection
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Have machine connected to
power supply by a qualified
electrician.

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

For other wvoltages use
suitable transformer which
is supplied with the
machine  and  factory-
adjusted to the required line
voltage.

Connection directly to control
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Insert power line through
opening in control cabinet.

03] o Ko oy (HBli> o
e 51 Gillae Jloe 5 41,
Sles Jog 25

Connect green/yellow PE
(protective earth)wire to

terminal strip in accordance
with wiring diagram

ollg Lo by 56 avw sleoww
S Jog Jlae 5

Connect phase wires L1, L2
and L3 to terminal strip.
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Assembly Power Connection
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Switch on machine by oty ol s i r car e wils mems Olyss Cuz ]
means of main -
disconnect switch (p5-2) O-F 2l XL oy 0 Y 5 ) lomrms
Set spindle for clockwise IRVET IS0
rs(i;arttlgnir(]%li_fgiaﬂ on Check direction of spindle If wrong, interchange lead
® 5_6)p rotation (p 5-4) wires 1 and 2 on terminal

strip x1.
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Connection to transformer (for power supply voltages other than 380 V)
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Connect machine supply line Insert supply line into opening Connect green/ yellow PE
to control cabinet (p 3-3). on transformer. (protective earth) wire to

terminal strip x1.



Assembly Power Connection
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Connect power supply line
to terminal strip X1.
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0
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e
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O el LS L il

(0-Y) as

03 L ol h e Olys S

el Gleg e OS> g

wly hol e diled (o las

©-% o) Lol oS~
Switch on machine by

means of main
disconnect switch
(p5-2).

Select spindle clock
wise rotation (p 5-4).
Start spindle rotation (p
5-6).

sl il e glhgo Cue S
IS ez 2oLV 9 ) leorw o

NS Pse sgise sl o L

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

»

o Ly el jeme Sz Cax

O-F o) asles

Check direction of spindle
rotation (p 5-4)
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Assembly mounting the machine lamp/switching on

Mounting the machine lamp

=

7 633k 59, 0 1) oY 0 )laeSS i 0SS o ) Y S S 1 0051005 0 40
AeS ceai eile  Fit lamp to lamp holder. Tighten mounting nut.

Screw lamp holder into
spindle head mounting arm.

Switching on machine lamp aiolo oY (4355 by

|

ol 485 038 L 5l ey LY

e t))

LS (s im0 oY B

S 2 1 Y 53 835 e

Tubes should be illuminated
when button is released.

When a tube starts flickering

REPLACE BOTH
FLUORESCENT TUBES.

Y LY oueal ey ass

VX o

Fit lamp cable to connector Depress lamp bottom 1 or 2
on control cabinet. seconds.
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Preparatory operations checking oil levels

25 Slgend O3l o5, lida )
LY J«a[? Ol
LEL‘al Z.,UJ 4..x.>— —

Sl alis aer -

S S, e T

L3 S8 eaF Sose 5
Make certain to check oil
reservoirs of

- main transmission, 9333 b 55 e 2y, 8]

- feedbox, 1) 58 Jee BLL o Liws &> Fill coolant tank
-centralized lubrication ) ,

system (eolitul ©jg0 )0) WS (5 )8,

and replenish if required Operate centralizd lubrication
lever and lubricate handwheels

and arbor support bearing (if
used)

check oil level in main transmission b 6uis x> j5 g, gbaw o3

iﬂ’ e, M s e @
% ol b 4 B S J Ly
g.\_,m A=Yy o) A s

/@
3R e 69y 0 L gy aded by 0> U 58, mhaw oo (l5ee

ERR VI SRRV Tt s ails
Check sight glass on head Correct oil level: middle of
stock. Quantity: 1.5 Itr (approx sight glass.
3 pt).

If not correct, replenish
or drain oil, as the case
may be (p 8-10).
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Preparatory operations checking oil levels

checking oil level on feedbox U suis aux> jo (€9, rbaw (o 3b

v

’ o il e 5 i ST
KV &_f’—lkackud—[t*p.‘s éL wlsl

If not correct, replen-
ish or drain o0il, as the
case may be (p 8-7, 8-8).

BS dx (59, 0 1) Led (489, A gl 08 Gl 1y (89, el
Al O£9) sl 0SS w3l b Led 9, adends Jasg ;0 Wb (485,
] ] asb

Check sight glass on Correct oil level: middle of
feedbox. Quantity: 0.7 Itr sightglass.

(1.5 pt).

Sy Gy g) s 0 0050 A JS18 w9

Checking oil level in centralized lubrication system

SF 2 6Ly, s 5o 1) 524, 208y gl slp e Gl (6,508, e SIS (ol

DS sk el Cwdle 9o S |y ey p el i3S e
Check sight glass on Correct oil level: between Operate pump lever for
centralized lubrication the two index marks. centralized lubrication.
system. 5 AL ) o8, e S

Ailes a8Lal ég, ol
IF level is below lower
index mark, replenish oil (p
8-11)
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Preparatory operations checking oil levels

Lubrication of hand wheels

Sl 0als 920 o lailinl Slaleie AS arxlie A-Y Ao

ool lstws ¢, 5,509, I, FOr  identification  of
s lubricating points see p8-2.

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

Liwas 32> (5,509,

399 Joo 809,104 S5 BUL (6,002,

Lubrication of arbor support bearing

\ Y
Sy, wb ool 3l 3 - BLL o~
g 2 ©
o :
Bearing to be lubricated
before each use. b

Syge 4 aSAYYY s e,
Sl 0l 90 0 Il oldlsie
S solaul 5)&59) 6‘)?

Use lube gun 1331 (supplied
as standard equipment)

DS del o A-Y i

For identification of
lubricating point see D8-2.
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Operating the machine 1. switching the machine on and off

Main disconnect switch

&.&}jdﬁé&&\.\t}s
ol s s sk

e S edle 03 S

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

ol 45,5 |3 S das  he Caand 0 ol 0l
The main disconnect switch is provided on the rear side of the
control cabinet

bé.w‘.l.;lfc}i.pw‘})é
(JB e 4w b o Wl sne
‘zﬁt}é@}n)b.aﬁﬂ
S Jas Ll gas LS

g4

/ SIS Lo
In zero position, The
main disconnect switch
can be locked by means

of up to three padlocks.

When locked , the switch | ~#s ,Lad col) Syl 1) Ja8 Ao ey ]y a8
cannot be operated. Push locking bar to the right.  Attach padlock.

pr—
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Operating the machine 1. switching the machine on and off

Switching the machine on rdislo (43,5 cpigy
! ¥

Ale S 5 M iy 4 0" cumsg 5l Lol oS
Set main disconnect switch from position 0 to position 1.

Switching the machine off il 40,5 siguls

] ® S aiby Oles Lol 1S o
O GQ ades el | ()l sl i 5
’__l 3 ghan A3 g L e -
: Fp O3S Jes LUK e -

P .Jw;“ LL@):A

L 'JJ%W&)W‘

Sy 5k S 5 0 Conds
(2 5 SU)

Switching the main

aile $ 0 M0 ccimsg 4 M1 g 1) oS disconnect switch off has
L . . " the same effect as an

Set main disconnect switch from position 1 to position 0. emergency stop:

- Feed motor will stop;

- Cutter spindle will stop

with brake applied. Digital

position readout (version 2

of machine) will forget its

present position.
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Operating the machine 1. switching the machine on and off

Emergency stop & pas! adgi
\ Y
Pyl 455 93 5l plaS” o aSadgs ‘ ¢

Gibgie Sl etile wnles Jos

gl igia oS e (sl ygige - m ‘,4

Spdos Bso ool
it

Wardg Ghaled Gl (08 i -
SL) aiSee Shgal B 1) 09250 anig

.
4
v
0

(S5
When any of the two
emergency stop buttons is
operated, the machine will casp ]y g lhal g dSo b ) wiles ahad 1) Lol suldS L g
stop dead: : .
-feed motors will stop; Either: @-v
—cutter spindle will stop with ~ Operate emergency  stop -

brake applied. button. Switch off main disconnect
-Digital position read out

(version 2 of machine) will switch (p 5-2)
‘forget’ its present position.

Sl ! iBgi Ky 3l s ppile sl IS
Restarting the machine after an emergency stop
\ Y

S 5l oeibe il ISy 6 ‘ ~

foama |, 5k Jsige — (5 kel g O N
(A—Y UD) _\.HS L'}_.L"Jj) % f\
ia..\qu |) QJ..A)W :\5)_7.@)535‘—

(B-F () DS by
Wy "

Candg Gialed sl (so8 ) o -
(=) Qa)..\....Sp.Ja...'Iam [

To restart the machine after Sl ol S L1 o sl &S
an emergency stop

- restart feed motor (p 5-2) oy celos slogeyie Cyz o
- restart spindle drive motor o

(p 5-6) 14::4“3)5):‘ d‘-.‘.-’ﬁ'
- on version 2 machines: Either:

reset digital position readout Reset emergency button by
(p 6-10).

turning it clockwise
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Operating the machine 2. Cutter spindle

ol NS g cuclu sl yiie Cgr 50 )15 jg0 50,5
Spindle clockwise/ counterclockwise rotation

\ Y

odds aid 8 IS b el e 5 ‘

)QM‘(}&M)[S)WCASP&Z&Q)_
2 by Sebs Sl yie &5 > Cux
a3k ol s

Depending on the cutting p Q
tool used, either clockwise or

counterclockwise spindle
rotation may be required. _ o _ o
oS olef sy fas ly Sl cr ey b s e

A8 oolaiwl celu (slogo e 38l90 oolawl celuw (glogs yoe allbrs

Use clockwise rotation for Use counterclockwise
right — hand cutters. rotation for left-hand cutters

e (L) &S Sam Shaesie Swz 3 B35 Gl CS o DU 0 oS sl

By RWRWH ] B
The direction of spindle Set switch to “R” for Set switch to “L” for
rotation is selected by clockwise rotation. counterclockwise rotation.

means of a selector switch.
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Operating the machine 2. Cutter spindle

Selecting the spindle speed BT PR JORCSOWR E 54

25 152 gy IS jeme s s
69y > &y 005 Dol ambo -
058 daz

P a5 jeme 4 bayye slegeSs -
5o gy 7S ol

The spindle speed is selected
by means of

- The speed selector dials on
the transmission and

- the spindle on buttons on
the control console.

et Sl Asloee A5 o> | 9l (59, 1), jomme a5 1) S 558 amivo 3l oo (]
RWCIRPRSFEIN T PR aslei b, Jyms 973 0l 50 S 9,00 S S by
(4ids o j98 FT- i) 3l
(el adBo j0 190 PV Jline () 40)
Use slide rule (p 5-9) to Release spindle brake on On outer speed selector
determine the spindle control console. dial: find sector in which
speed (eg 630 rpm). the desired speed (in this
case 630) is shown.
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Operating the machine 2. Cutter spindle

Ol agls 2 |y eaisS’ sl o T 1 L3 suisS el anio

BUESICSTRNORIPL ST g1 JUPOW ild a3l o a5 a5

.oﬂf)b'éYLg)e‘cm,lQ’I)e An,wul.wl))]a_,g)y,@)w
Rott.?te outte ' selec_:;[r? ' O,I[Ell Rotate inner dial until
until  sector wi e

: . Pull out inner dial. arrow, AFTER DIAL HAS
des!rt_ed speed is in upward SNAPPED BACK TO
position ENGAGED Position, points

at desired speed.

starting the cutter spindle S5 yeme sl )

b

»

Sl Sz 010 jeme amio g9, 5l 1) B jeme e 58S 0hG 59, 511 LB Heee e
AS ey QT O L ceels VS VTIPSRl g B RV gL
O-F o) 0-0)

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

L4 -]

2305 [ goe 3a 5 aSad 5

O g til (oM Cons s
ol Al g S

Spindle will NOT
START when spindle

brake is in released
condition.

30,5 yemme a3 5,90 Ce s S 35 jemme cyilail S sl
5plo 5l pdigy K dml a8 solanl | &8s

IF desired spindle speed ...Operate  Spindle on/
is in light-coloured circle range I button.
of outer dial ...

b o Ll 500 sy S| S jemme oyl LIS gl
sl ) ol 5l e oS oolizl 1 4a5s

If desired spindle speed is ... Operate ‘Spindle on/
in dark-coloured circle of range Il button.
outer dial...
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Operating the machine 2. Cutter spindle

Stopping the cutter spindle

\ Y

v— 8228 | M [y BB | |*
oooa ooan

= || =

. B &)

= QOO0

~ 000 O

o5 o9 B Heme Bl I8 51
9G93l 1) j9mme 3o )5 3 o

555 o 5

If the spindle is to coast
without brake:

Release spindle brake on
control console.

355 a5 IS g a3l p3¥ 5]
Sl 3 35290 505 AeSs
Ales oolazul J,uuS8
If spindle is to be
braked:
Apply spindle brake on
control console.

Changing the speed range

wl 53995t 3 s s yuntS

@8g5 5l axy Laid 1 FAYREN

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

Operate

‘spindle  stop'

button.

o yuw 0090 (4035 (Pos

JS8) asS gt |y )5 Heme
(oS ol 1, YL

Stop spindle (see above).

v—— 8385 | [*| [y—= bomwe
" - - iC: 0nao
2 50000 | ||2850060
s 606 © o) | | O 50O O

03,5 il ssa s ey

S 5kes 1)1 jemme 5 (-0 0)

O-F o) oyl

Select new speed range (p
5-5) and restart the spindle

(p 5-6)




Operating the machine 2. Cutter spindle

I ez =Y il (S Iuil LG

Spindle speed / Slide rule

Sl p3Y S dloma sl
330 DG L e

o e el

SRS

5P

S anks i -

A 5 LHSS 55 i e
i 554 sl () el

STAO oS o2V

The slide rule serves to
calculate the required cutter
spindle speed.

Information required:
-cutter diameter

- Tool material

- work piece material
Example: HSS cutter
80mm (3") dia for rough
milling of ST 85 carbon
steel.

A.ywlz.o U“S bs 9 )lf Py L R

Richtwerte fur Frasen von: }/ / /Z Schnittgeschw.v (m min]
//yf///////// Festigkeit K/lz Schruppen | Schiichten
/ (N/mm?) // 77 ;// HSS | HM [ HSS | HMm

Stohl unlegiert unter 500 {/ / 25 | 125 32 | 160
Stahl unleg. und niedrigleg. | 500-700 [{EMUlsion /™20 Tyo0 T 25 [ 123
e e e ML T R g ,4/%’/44 128 1/ BV (RN WY,
Stahl niedrigleg., vergitet 900-1200 10| 63 16| 60
Stahl niedrigleg., hochvergitet |1200-1600| Emulsion | 63| 50 | 10| 63
Stahl hochlegiert (Cr,Cr-Ni,--) 600-900 | Emulsion | 10 | 40 16 | 63
Grauguf mittlerer Harte 620-780 | trocken 16 | 50 20 | 80
Messing, Zinnbronze,Rotguf |trockenod.,| 40 | 125 63 | 200
Al-Legierung,ausgehartet | Emulsion | 160 | 500 [ 250 | 800
Al-Guf3 (Silumini Emulsion | 100 | 400 | 140 | 630
Magnesiumlegierung trocken 215 [ 800 | 400 [1000
Kunststoffe, hart trocken 32| 80 [ 50 [ 1%

&ZAD(STAO)J.:SL,\:;‘M%ﬂumljjgubéalﬁdbk

S e 0F s HSS e sl 5l 550 68
Find line showing workpiece material (ST 85) Coolant

required for HSS: sol

uble oil.

Richtwerte fur Frasen von: %%}éﬁ(g@(/ﬁ%%é[
Werkstoff Festigkeit | Kihlung [,S¢hrlppép)| Schlichten

(N/mm| | bei HSS | ASS/| HM [HSS [ Hm
Stahl unlegiert unter 500 /5/12s | 32 | e
Stahl unleg. und niedrigleg. | 500.700 E'"‘Ud':‘mf 726/ 00 | 25 | 12y
/5181 8/ 4 /niedlaleb /6| /700-90 ) vsanken) 1381780717 29 | Jos,
Stahl niedrigleg., vergitet 900-1200 JAV] 63 ] 16| a0
Stahl niedrigleg., hochvergitet [1200-1600| Emulsion [/¢/¥] 50 [ 10| o
Stahl hochlegiert (Cr,Cr-Ni,--) | 600-900 | Emulsion [ A6/ 40 | 16| o3
Grauguf3 mittlerer Harte 620.780 | trocken [/A¢ | 50 20| 80
Messing, Zinnbronze,Rotgufl [trockenod.//()/ 125 63 | 200
Al-legierung,ausgehdrtet | Emulsion { 16 /[ 500 | 250 | 800
Al-GuB (Silumin) Emulsion [/100/] 400 | 160 | 630
Magnesiumlegierung trocken | 315 ] 800 400 [1000
Kunststoffe, hart trocken /37'/ 80 | 5 [ 125

sy j3 e \P f).y‘fiﬂuﬂ

Find column with cutting speed (roughing, HSS cutter).
Cutting speed required: 16 m/min (52 sfpm)




Operating the machine 2. Cutter spindle

I ez —Y ilo (S Iuil LG

Glee

%G | 50 ] 63 ] 8 [ 100 [ 125 [ 160 | 200 | 250 | 315 | 400 | %0 | 630 | 800 [ 1000 ] 1250 1600 ] 20%%)

[(Bln]o]sw]eigy

T Tas 7, %

o0 | 200 | 250 | 315 [ 400 | 500

Drenzohl n min '] m

g

0,00 _ | Richiwerte fir Feasen von rSrh'\mqnﬁw v 1m ming| Varsthoh Frotarzohn s tmm)
o gg: g Warkstoft Fesvugkeit | Kuhlung Smr.,ppn Sm o ten Seheuppen ®, ’;.‘.,
Y i INfmm'| | ber HSS [HSS T HM | HSS THu "
2 0.08 E
¢ E [staht unieg.e- [ unser 500 ] 2 Wi e o [u)
£ 02 [125)2 [[Stahlunleg "'ed'lg'eg 500700 IE,"‘"(L";" ‘ o ]
s 55 03 | 2|2 [[Stahiuries . - edrgieg.n e | 700-900 |1y Vanser, | byl
:“" J! 2 E 04 25| 2 [[Stohinec: z ec vargutel 900 1206 l
~E ° -
g *2 05 32| € [ Stohinedrges -:iverqiter [12001600 §:'ulvor L4
é’ 206 20 é Stohl hothieg et Cr Grm o 600.900 | Emulyon
2 0.8 56| ¢ | Grougu mutlerer Ho 420 780 tatken
2 1,0 b Messing. 2 nrbr fguly . Inotkenod
H 12 > | Allegierung,ausgehariel - | Emulsior
L y - — g
> b < [ ALGuf Silumin “Emulion
b ] St a B — TN
2.0 > | Mogresiurlegierung 1 L _tracken
J 2.5 Kuns*stofe. har | | votken
Frostreite B imm) Fres ele o im= ). “3a¥’
= - R R T TR Weiz .
[ D N ER U NN B ] S ssetion
Il.. = BT ’I:.’ ,';] Sechfraser
Be gre

Vorsehcbaesthaindigke * v Immemin]

e50.%9 Nanos

“w;

s 13 el Av las (VL s 1 (azds 5 20 VP) B Ce
.Jﬁ JA‘}} @b)b)}b?V:oMTwJ{)S)}MQ‘)}J Q&ﬂdl} C)‘«"Jé

Move cutting speed (16m/min) above cutter diameter of 80 mm.
Spindle speed value shown in window: 63 min™

/,‘
.

Slide Rule — English Version

s [63] 8 [ 10 [2s]/p] 20 [ 25 ] 32 ] 0 | 50 ] 63 ] 20 [ 100 [ 125 [ 160 [200 [ 250 [ 315 ] 400 500 | 630 [ 800 [1000]1250] 1600] 2000
25 | 32 | 40 [ 0" 63 hy 00 ] 12s [ 160 | 200 ] 250 [ 315 | 400 [ 50 |

Spindle speed [min '] -

OOI
002
004

. 008

o 01

2 02 |us

ir03 | W

5% 04 %

2Eos | R

g—oo 4“0

v 08 50

& 0| a8
17| w0
16 | 00
20 | 12
25|60

Cutterwidth [mm|

Cuting depth [mm]

N DERES

N[« e3]s0]00]25]160

Lol as]w] s

Feed rate [mmimin]

Motor power AW

Guiding volues for milling of Cunmg tpftd [mémin] Feed per cuttar tuath fmm]

Moterial Strength  Coolonl for RV“Q"'“Q Finushing Roughing * insh
! [Nimm] S5 to0ls | 4S5 Carb | HSS | Carb "y

Corbon steels . ThelanOO 25 125132 (160016 (025 ()OB] 0rjoeziozfon
= (9r_hoign§_lg!olloy Weels 500700 50"‘5"0" 0 100 | 25 [125[012] 02 1006008 0016/ 07 | 111
E Cuvbun_endlowalloyw:lmnh E 700900 'Mv“m 16 80| 20 |100] 01 (016 005.006 0017(016{ 11
£ }:;p:,"jc{ Hesis; quenchady 9001200 ["9%<edi| 10 | 63 | 16 | 40 |006| 01 |004 (008 (001 012 {01k
5 Low olloy steels high Tonsile \700I600 So!ubleonl 63 50 | ‘ 63 |005|008|003[004|D01|012]00Y
o [High ofioy steels ‘Cr.Cr-Ny, | 600900 | Soluble oil | 10 JO | 10 63101 |0121005[006[0012{016| 01
& [Grey cost von, mediom hordness ~ 620780 T by | 167 50" 20 | 80 [016[ 02 [00s|008[0016] 02| 01
[Bross, fin bronze, gus metol I Dryor | 40 :I?Sn 63 1200102 [025]008 (0080016 02| 01
Aluminium alloys, oge hordened | solubleci | 160 500 250800 | 01012006 0UE[0016{016[005
Cosl olummum Slumin| T Saubinal | 100 400 160 ' 60| 01 012|006 008 Jomelo 16|00
Mognesium alloys Dy 9157800 " 400 1000| 01 [016[008|008]00I6 01 001
Pasics hord [ Dy [ a0 s Nizsfore] 02|00 [oosfona] 02 |0y

* Fead por 100ih volues for cutting «

depths. 9|3 1

shell end mils « Smm, side mills Ec1Ea] :

cutter width end milly - o cutter "é’; E"' [ B ESE .

(o e T o [Z0[25[32] 4 [ 5 [67] G fordreow dopis e stz o |EF| 50 ,
£8ls0 P | éaf o 7
T R w ol R RS AP
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Operating the machine 3. Cutting tool

Tool mounts

L 5yl 5

055 lges SIS
o) (o, llal by 5e) STA0
L3 L (YA
Gl V7 S 20
Mounting taper:
ST(Standard taper) 40
(DIN 2080)with M16
internal thread (metric
thread, 16mm).

=) VF

L, L (S e cad) olisS s
S e ddl>

Stub arbor (combination
arbor) with key or driving
ring.

Lol o G881 515 5,5 (5l 558 oo
558 o olF S5 L,

Cutter arbor for horizontal
milling with arbor support
bearing.

/

9 Jsb o pebas BB Seid oS

o9 s B B mn L) skils

(!

Collet chuck with length

adjustment and collets

(with and without draw-
in thread)

508 &5 Al 8,

Base holder for whistle
notch cutter.

SN )ﬂlai

Taper adapter.



o =Y bl sl G
Operating the machine 3. Cutting tool

(80908 58 ym) W33 51381 (3055 lgme

Mounting the cutting tool (vertical spindle)

) -

$99E 3,8 s S35 1y g ,0 i |y (60g0s e SN gy 603,lugSS SN by ,5e Al
)l Rty RVELISVON S J IV [t

Remove cap on vertical Clean taper sleeve in Clean taper shank of tool
spindle head. vertical spindle. mount.

B T7¥ w% K ‘o
Ao

gt 5 1y SaMS by g Allis Ly S dle alewgs 1y (i lnl ok Toaze | by
Sty |8 jemme g e oadio Ve Q-ﬂ )l-‘::T 5l oolaxul
30 S o slogily a5 auS cds .A;MM
s 5550 5 ealidl LSS

Insert taper shank into Clamp tool by means of Refit cap.
taper sleeve. drawbar  using  socket

Make certain that drivers screw key (Allen wrench),

engage slots. 10mm.
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Operating the machine 3. Cutting tool

(281358 o 58) G2 51381 50,5 Hlgmw

Mounting the cutting tool (horizontal spindle)
K Y v

’ ’ s i

geed |y 8l jgmme ogye (pig 05 )l SN oy yoee ALy g yo 1) SIS bg e Al

*‘-‘5 IRVELISVON 3 PR ¥ A0 18 jeme og oo
Ecl)?;izrl)ntzierin dslleeeve "N Clean taper shank of tool Insert taper shank into
P ' mount. taper sleeve

2 S e sl & S 280 by iS Al A 1) B )l
Hgh S0 abgpe G (o LoV e T T 5l eslixul

Make certain that drivers ~ Clamp tool by means of
engage associated slots. drawbar using socket screw

key (Allen wrench), 10mm.
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Operating the machine 4. Feed rate

Mounting the arbor support bearing

eile a3 3 e s 81 2
el QB 4 L

The arbor support bearing
is required when a cutter
arbor is used.

328 Jae GBUL (50,5 5l

Condg sleslaly 58 w55k
(O-FF ) ol sl

Move spindle head to
forward end position P(5-
44).

Feed direction (roughing)

52 3 els i pled s
S eslizad (il g8
3ol gl g Ale 5155 4

Use conventional (up-cut)
milling in all roughing
operations.

Conventional milling is
required for ...

ol 4l 58 Jee BLL
O-F0 o)« jluily

Fit arbor support bearing
(P5-45)

(65 s yo) Jb oS >

Y

"\'
S SSN

=

... great depths of cut;

S i 58 axd s .
1
(7 15 ) yiosleo

cutter diameters in

excess of 40mm (1 1/2").
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Operating the machine 4. Feed rate

Conventional milling Wlo 6,55 ,8

b S Al (85,3 5
—4.:.‘ J\JJAC,SJ}WJW
Adls 5B e sl

In conventional milling
the  feed  direction
opposes  the  rotary
motion of the cutting

edges of the milling
cutter.

o:\ﬁwJ&l{@A}C}Ia.w

il (A5 S L) ol 2

S

Large surfaces cannot be

machined in a single
pass.

Always select the feed

direction in such a way
that ...

Ao iy a4 Ghy Il &S aS OBl sk 1 b cuz o)lgen
KLY d‘)‘b)..vob‘).g

... the cutting tool operates in the conventional mode.
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Feed direction in conventional milling e )15 5,8 50 b cus

0l 03 30l amio ol y3 S Jle
55 ol a4 e
254 O ) el
(o cola leg oo g
53 oS o gl s ln
(Colo sleg i s g

JA.)P-;LH?;AU@;-“ _J)_)L.-C»S)?'

.éﬁ
The example shown on this S dakad oty & e 8 dabd o> s i gles
page applies to right — hand S s . . il S
cutters  (clockwise cutter e 252z Db i Ppte 050 SR S
rotation). Rear edge of workpiece Left-hand side of the work

For  left-hand  cutters headstock to the left. piece:

(counterclockwise rotation) Table slide away from
feed motions will be in the operator.

opposite direction.

IRV SRR JURCIN S YU ANS S SN SR PR TR <O I SN SO0

Front edge of workpiece: Right- hand side of work
headstock to the right. piece:

Tables slide towards operator.
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Feed direction(finishing) (&b colo y) jL e

23 Bl b Al (55055 3
)jj:ﬁ)lg..oﬂ)' 3)1}4
Conventional (up-cut) or

climb (down-cut) milling
can be used for...

5 oS s 5 e S o e 5 4k 5
@.h% ) ol jtoshoo T+ |

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

... small depths of cut;

Climb milling

90k S (GBles L8 58 50
ek Legd Ol e

.S:/»\#"

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




b (e paw) oudiis —F (eymilo b 5 55b) bl oy Il IS

Operating the machine 4. Feed rate

Leiwd 3z bawwgi LS > J 08

Handwheel-controlled slide motions

H97Re dw yO WMGLQ@MJP

G ge (fed oy S > 550 O
(il 1oAY yiosko ¥ o3l & &8 >

Dgl 0
The machine slides in the three
axes can be adjusted manually by
hand wheel control.
Each revolution of the handwheel
corresponds. To an adjustment of
2mm (0.08").

== <

I

S slr Y sl £ et BB oo dil>
oesle slsses  Adjustable scale ring.

Hand wheels for manual
adjustment of machine slides.

353 o (o i
Headstock manual adjustment
| 2 v T
cez: R,
Z

VLY W IR SO IFT Y SeiSS g |y S mhz S, 1 e 00itS g ym S Eux

Release axis clamp.

Pull out hand wheel. Turn pulled-out handwheel.
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b

e

{

B o Jwd Tz 8,5 g Laz j0 Jwd Tz (80,5 age
@ 58 695k cel sl yie 38 S5k cels sloge ie

IRECOURICK PRI PUE S AiSee &S > e 8y
Counterclockwise rotation: ~ Clockwise rotation:
Headstock forward. Headstock back.

23153 Byt |y 5 S35k 5 @
Dl
The headstock traverse can
be read off ...
(ole) yog,500 (59, 5l - $9, 3 ¥ &5 Sleile jo..
Sb s 52 895 50 99290 s )3 9290 Y dzao
M8 S 4 e elide (59, Condy Ghled Jloms
from the scale ... on version 2 machines

provided on the hand from the Y window of the
wheel or from a scale digital position readout.
with adjustable pointer;
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Operating the machine 4. Feed rate

(B8 HB oo (Swd puliss
Table slide manual adjustment (horizontal)
) r o
S S ) jemme ja 3 oyl SedSe Gam S B0 D eabeantS g S 22
Al 5
Release axis clamp. Pull out hand wheel. Turn pulled-out hand heel.

T e WS gz 0 S B sl Sux 50 89S e
Sy S5 Bk 4 s el sla Dgdgn 535 5,15l e el
Counterclockwise rotation: Clockwise rotation:

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

Y
. ®
Yo 1 157 | oS KV
Olgn 1)y )0 e (29 P! p
72D @
w35 3B 5 sk b | y(— ) 9388
]

The table slide horizontal
traverse can be read off...

Q00 O

(lie) yiog,Se (59, 5l azio (55, 51V £58 sleiile )0 ..
b Ss £ 835 5% 99790 Cpndy Ghaled (o) piges X
il 4 jeome el (59,

Form the scale provided ... on version 2 machines
on the handwheel or from the X window of the

from a scale with digital position readout.
adjustable pointer;

Table slide manual adjustment (vertical) () ;15 o Siws pudiss

b b —

ST JB 1) 9o ja i 58l WS Gem y G B | edd eaniS g (S £

WA
Release axis clamp. Pull out handwheel. Turn pulled-out hand wheel.
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Operating the machine 4. Feed rate

B o fwd Fyz 8,5 Bge lagshie Cuz 0 o5 adge
Ol Byl e Sl (Slogyie S 2 Vb Slay e el
Ao &S > A
Counterclockwise rotation:  Clockwise rotation:
Table slide down. Table slide up.

&b 3l e 090 S5 > lade

g 0l 3
The table slide vertical
traverse can be read off ...

( ©000e
Qooo o

O

(o) yoogSin 9y 5l 4o (59, 5V £55 Sleinile po

b Ss 207 635 20 9o Ghiled (o) e 53 39790 2

FB als 4 e wliie s,

from the scale
provided on the hand
wheel or from a scale
with adjustable pointer;

. on version 2 machines
from the Z window of the
digital position readout.
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Feed rate- slide rule flne 1S s

i?“l;u 6‘)-.‘ ‘Ml’u R ”’t Richtwerte tir Frosen von S—— Schnitigeschw. v [m min)| Vorschub F@.urmnn sz(mm| i
Werkstoft Festigkeit | Kuhlung Schruppen | Schlichien Schruppen *) ‘\_tq,m
A . IN/mm? | bei HSS [HSS [ HM [HSS | Hm i
9 0 % kS 990 b Sae e ' i ’
Stahl uniegiert unter 500 4": 129 32 | teir o te oo Al I.Hr.’ 107 101
N C.JLC)UG‘ Slohl unley. vnd n-edrlgleg ‘500 700 | lE":‘o“&‘:;“ 100 VRN IR VAN (TR VY AR PR IR T IR TIP3 Jl:l
[7Asohy uhiod. o’ Sifisida' o ) TODFIT [V semen) ’M,{/W/ 7 2|/l wm LA
)[5 dalad > — | Stahl niedrigleg.. verguter 9001200 o L BN TR R B ) I‘Il‘ (i}
: Stohl niedrigieg., hochvergitel |1200.1600| Emulsion 70‘3 50 10 ] esfounfoiefu el
. e Stahl hc(hlaq-erv |Cr,CroNi,-) £00.900 | Emulsion 10 | 40 14 e o Toiln T ! { i
)|)"" o= Gruuguf} vynHleru Harte 620 780 | trocken 16 | s 0 fireoy fue [ -'u 4 U |
NECR oS Messing, Zinnbronze Ro!qvﬁ [trockenod | 40 | 129 63 | 200 |02 |0z 0 « 0.2 1o
Oyl dldus olaws = Al-legierung,ausgeharter __|IEmulsion ['160 | 500 | 250 | w00 Jui o1z ol o0 r'(l.|l'll‘0)
. Al Guf3 (Silumin; ) 1 Emulsion | 100 [ 400 [ 1ot | a0 |00 f6 12 fnonf el arnfo 1/.£u (1)
)‘)'.ﬂ 4280 O 490 — Jagqesgmliglerung = (A trocken | 315 | 8O0 | 400 | 1000 fu 1 {0, b fu sl D el b6 010,00
R Kunststofte, hart frocken 2 H0 SO a0 Qo fu o g2 (0,2 10,1
The slide rule serves to : tu
- H . |. ’.‘ :I)
calculate the required ) s Werle fur Frastiefen o il EA ) e
Walzen(stira)froser  Smm ] ol el w e
fe(i‘d rate Schebenfroser  Fraserbreite % b : $lcn
) Schofifroser 1 Fraser . . pid ™ bt 4 7 e
. . . Ber grofieren Licten Sck ; ol e ¥
Information required: FaskE e enen e Alaglae| T s
- work piece material
_ TOOI ma.terla.l IRV )).9 & A.L.ws; (@‘ Y‘) )A-Q-t-ld-ﬁ A Cles L 6)|.>).3 o.)‘]g JLA
Number of teeth in ST A ()8 Vb s )5 5,3 sl
tool (STAY) asS o 1) )15 ankad i sases (jlis s
- tool rpm

Example: shell end mill 80 mm (3”), 10 cutting edges, for
rough milling of ST 85 carbon steel.

Find line showing workpiece material (ST 85).

Richtwerte tir Frasen von: Schnittgeschw.v [m min) Voud\ub Fraserzahns; (mm)

Werkstoft Festigkelt | Kuhlung | Schruppen | Schlichten Schruppen ) i

[N/mm?] bei HSS | HSS [ HM | HSS | HM™ tan

Stahl unlegiert unter 500 25 (125 | 32 | 100 Jo.0 [0R#AAU o8]0t Jooz [o.2 Jo1 ]

Siahl unleg. und niedrigleg. 500-700 ll&"r':)‘g";‘r’"f T100 25 | 125 J0,12 1 e [0 k006t 0.7 0,1
| 75190 Jolnt /ol fukdiibled. 5 fof. | 7005 300/ {v senkan) 1/M LR WANET D WA g g /]
Stohl niedrigleg., vergulel ' 9001200 63 6 | 8 0,06 [BAIAL, 3]0 0 1 ¢ 12] 0,08
Stohl niedrigleg., hochvergutet |1200-1600 ._E_T'ﬂ’_hf’.-;_.(’;; | 50 | 10| 630,05 LA LR lL'_U 4 l? OIUU ]
Siah! hochlegiert (Cr,Cr-Ni,--) 600-900 | Emulsion 10 | 4D 16 | 63101 04 [0 e W (I]?]— G.1al0.1

GrouguB mittlerer Horte 620 780 | trocken | 16 | 0 | 20 | 800,16 06]0 01t 4T610,2 [0,1

Messing, Zinnbronze,Rolgufd |trockenod.| 40 [ 125 | 63 [ 200 [0.? {.08f 0 [lﬂ}l).u:h 0,2 |0, l
Al-Legierung,ousgehdrtel | Emvlsnerj' | 160 | 500 | 250 | 80O f0,i 006)0,0010,016]0, 1610, 05
AL-Guf [Silumin) Emulsion | 100 | 400 | 160 | 630 Jo,1 0,060 04]0.016]0,16] 0,05
Magnesiumlegierung | trocken | 315 | 800 | 400 [ 1000 Jo.1 [of}édp.0e] 0,08/0.016[0,1 | 0,05

Kunsistofie, hart trocken 32| 80 50 [ 125 (0,16 D,l 0.08{0,02 (0,2 (0,1

3 3 g%

*) s3-Werte fir Frastiefen B ole |o s [Te

Walzen(stirn)fraser = Smm |- o T |5 |B 2o

Scheibenfraser = Fraserbreste  |g € I A B v |co

Schoftfraoser - ) Fraser . . ; o '?, cée b © 2 ??

Bei grofieren Tiefen Schrupp S0 \ $|Eals5al 2 |22

froser verwenden {(umseitig) | —- » [nsfu=|T |[ITn

Lragdoo A 251 5,8 a5) S ooy | eolail 000 Il 4y bogy o ygim "j)éégdilxopdljla.,)l.;)\m "oy
(@l 10 F) yasdio <1VF 5,8 2 &lads SO0 sl Sew b

In section Feed per cutter tooth find column for tool used (shell end mill 80 mm).
Possible feed rate per cutter tooth: 0.16 mm (0.004").
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Operating the machine 4. Feed rate

\ v
Drehzahl n [min™) m '
0,01 Richtwerte fur A
0,02 T
' = w toff
@ 0.04 E erksto
2 o008 £
- _g 01 — | Stahl unlegiert
>
= l— € 0,2 12,5 = Stahl unleg. un
Uslom il gl >3 0,3 20| 2 | Stahl unleg. u.
E E 0,4 25 .g’ Stahl niedrigle
¥ E o5 32| € [ Stahl niedrigle
2 2 0,6 40|32 Stahl hochlegie|
50 i 0,8 50 g Grauguf3 mittle
0 _g 1,0 o [ Messing, Zinnb
o 1,2 80| 2 Al-legierung,a|
S L6 100] 2 [ AI-GuB (Silumi
el 2,0 125 ;’ Magnesiumlegi
2:5 160 Kunststoffe, ha

Slis e bl 4 Ll e o alol-
Ols sl s Gradheo V) 58 @3
@ Sorim Ok e = (V1) 58 &S

ook VU 38 4 53958 613l
Feed per cutter tooth (0.16 mm)
multiplied by number of teeth in

cutter (10)= Feed per revolution
(1.6 mm).

)\eaulw‘b<1V)\))JﬁJ:»Q])}buﬂ BL) :LIaj.y]a o).>.e.’.7y:); \))J_BJ:AC,&JM

Determine spindle speed (63) using Set spindle speed in window
slide rule (p 5-9).

Drenzahtn [min'} |l fhic|
0.01 Richtwerte fir H
@ ggi Werkstoff
i Z o.08
- w 0,1 Stahl unlegiert
’—‘ "_‘:J‘ 0.2 12,5 Stahl unleg. un
f_, 0.3 20 Stahl unleg. u.
fd 0.4 25 Stahl niedrigle
"33 0.5 2| Stahl niedrigle
50 g} 0.6 40 Stahl hochlegie]
5 0,8 50 Grauguf3 mittle
0 fj 1,0 63 g Messing, Zinnb
":_J 1.2 80 Al-legierung,a
3 1,6 100 Al-GuB (Siluml
bl 2.0 125 Magnesiumlegi
2,5 160 Kunststoffe, ha

Sl i b Ll e &y sle o
Loes¥ ol copm b 3 &5 55
S deal s Iy

423y 53 gadke Vo

Adjacent to the feed percutter

revolution you will find the
required feed rate: 100 mm/min

(5 ipm)

0-24
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b (e ) ouiid -F iblo b 0,5, 5,0

Power requirement

LoV Ol Olse dule 2S L
5038 Sl Gl pesly oo Sl
overloading ..l L «<lsl
28 S sk

:(aﬂ ol

ob Cs -

P G -

AP sbe -

oeile b 015 -

S5 sl HSS e 5155 &5 ke
Sa S SV e 5 6 ankad it

. 0 .
ey (G;il X)J..a.\.l.oﬁ YV ols o3l 5 Ges

\
(@‘ \;)JLQTL_.»Y’\’ Sl el

kst FPAM : b ol

(RED I FCISE- N RONT g5 WU (N P

S s 1 (4835 53 ek

Determine feed rate (100 mm/min) by
means of slide rule.

dplno o5 15— 35 8590 199

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

Information required:

- Feed rate

- depth of cut

-width of cut

-power rating of machine

Example: HSS cutter for roughing
operation in ST 85 carbon steel:
Depth of cut 16 mm (5/8");

Width of cut 32 mm (1 1/4");
Power rating FP4M-4 KW.

Frasbreite B [mm]
Cutter width [mm]

ﬁ
10 [125] 16 [ 20 [ 25 32 M40 [ 50 | €3 ] 80 [ 100 T 125 T 160
315 [ 250 [ 200 [ 160 [ 129f] 100 W80 | 63 | s0 | 40 | 32 | 25 | 20 e

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

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

5 | ed # 10 [ 124 16 KU 25 o
[IERESEEIEE 'KER (R > 1Ted]
Leistung N pot [kW]
Motor power N pot (kW)

O3 Gradeo YY) (suls sl o, 5 1y (a@ds 55 edie Vo) L e pn Hlade o (Sl 4lS Y/0) r)'\lol}: Sl e

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

0-25

Aas

M /Creddes V) (o0l 0 03l Gos a5

Al sl g

Power requirement (2.5 KW) will

be found underneath depth of cut
(16 mm).
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Selecting the feed rate

Sl s el sy 4 L s e

-The feed rate is selected by
means of

S 03 S ee oS Ol amio. &S > 483 L "L gl

5ol dae- IS 6 s 00
-the feed selector dials on the -the ‘Feed on’ buttons or the
transmission and ‘Rapid traverse on’ button on

the control console.

(O—YY‘&) Lg\]’ Ml}u uﬂs .19;-)‘ th\.j oS ul};b‘w&}) BE) wd}ﬂ)lrf)bauub:b\w
53 padkes W) L e 038 s 3 ) LB 550 St oS |y a3 O Pull out lower feed selector dial.
S eslimal (aads  OF L5 (aads 53 e W Lyl

Use slide rule (p 5-23) to S Iy ls s
determine the feed rate (eg 630 )

mm/min) On lower feed selector dial: find

sector in which the desired feed
rate (in this case 630) is shown.

0-26
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Operating the machine

B $ %

Aols S SABT 1) oS Sl ekeS bl A O L GV ks Cbisl S s K LAl 1 YL S Olssl w8
O 55 i 550 Gt w4z O] &S Pull out upper selector dial. e 3l )T Gy 3 3 se sletls 5 S

.bﬁi.r)‘faYL.)bC,\m‘ (UM;)J}JJ—&LAN&:;JJ
Rotate lower selector dial until

sector with the desired feed is in R | knob i f
upward position. otate upper selector knob until one o

the arrows, AFTER DIAL HAS
SNAPPED BACK TO ENGAGED
POSITION, pointes at desired feed rate.

M&Quq\)c}j‘.})}a)bc,&ﬂ

Starting the feed motor BUIBY IV e XY I (9
\ Y

NE= SRS

Yy(C—J Dooo

0oon
2C )
-

[ o o A
= D@ OO

o

~ 000 0

)‘}:QMWLSJ))‘ b)b. C,.Qj.w )\M}) rj)l })}A )L). C,.Qj.w jf‘ .J.:J’ﬁ\)l“b}jv\.w/&jj))lfnxé
(O—Y-\Jp).,\:ﬁ ub:b‘ oS ubab‘ B33 &3) PYRPLRIIN LY g[;'v.ﬂl 4=io -----Operate ‘feed on/ range r
. 3 button.

Select feed rate on selector dial 38T Bl a3 el
(p 5-26)

If desired feed rate is in light-
coloured sector of selector dial....

0-27



b (e ) Bl =F blo b 15 550
Operating the machine 4. Feed rate

Oooo @

Y Dooo

onoa

N W,
r ~{Ooy O%l " ‘ﬁﬁ

=
Osg

L

O

&ﬁW)J;E})}A)l{C,&ﬁJf\ .J.;.'o‘};.b"”;)}.bu/y))‘)h:\ag:
,,,,, S 0f AL edS Ol amis o, ---Operate Feed on/range 11" button.

If desired feed rate is in dark-
coloured sector of selector dial...

Rapid traverse &g S >
) 4

Cooa Yo

¥ 1aco p e -
C D D098 | | oo s,
ZC: . Sl A el g 5L 8se i
e odd s UL sle S 5l S Al «
r -0~ 0y g g L
=] o
<ED O O When ‘Rapid traverse’ button is
N RS released, feed motor will stop, even
OO O though it may have been started by

') one of the ¢ Feed on’ buttons.

.Jgﬁl)@ﬂdﬁfufs

Operate ‘Rapid traverse’ button.

0-28
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Headstock power feed j 9 sw (539 3b Swilogil (31) (59 syt

1 Y
1 . 0 '
y(__J DOooo
ooaa
z(C_ ) ~
.60
&
(O—ng}.ﬁ)_)‘:ﬂs@)m‘b)b)‘}:‘}a J‘:“SJ";b)‘}NJ‘J:fJA‘ J:‘héj‘jﬁj.s)bwj)bb)bfﬁ‘
(slehe Seite 5-27). Release axis clamp
f P 5-27
Start feed motor (P 5-27) Move feed lever into engaged
position.
(
¥ A ;

B oo i ik ol essdme OLL s
A | el o Sle slellay Sl S
RIS el Sl 5 Ay

bM‘Ml?)JBﬂ L;))'L!)e.,\AT()}J:{

[04)

At the end of the feed range the

_‘"5‘
gé‘“\“‘ —
— | table slide will trip one of the limit

stopsi.

Spd ekl o Gl el aia3se 358 el el BB w S esal | The feed lever will be disengaged
and the table slide will stop.

dalgt o Ol 5w a3k S - Sl Gk w5 e sl

Lever to the left head stock motion  Lever to the right head stock
to the left. motion to the right.

0-29
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Table slide power feed (vertical) ((g9908) o Swilogil o5 3>

\ Y

Oogaa

Yy(——J D0

oo
— 5

0) o 07&D' | 11 f‘rﬁ

RE %"

0O

= © 2)

(O—YV&)_XTSCJ)@H))LJ‘}:)A ‘J‘:“SJ";b)‘}NJ‘J:’.fJA‘ J:AJ)\}J)JW})J\))L€IA\
start feed motor(p 5-27). Release axis clamp

Move feed lever in to engaged
position.

re

S w e Ol essdee OLL o
el Ay el s Sl slealSi 5

Al g e 5 0 al O (6,855 5

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

The feed lever will be disengaged and

S ) 3 akily a5l sk Sk gl the table slide will stop.

T T A e

S g S ol B e AS
Feed Lever towards table slide: Feed lever away from table slide:
Table slid down. Table slide up.

0-30
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Table slide power feed (horizontal) ((881) 45 o Swilogi! (L) <5 >

! N 4
(0=YV o) A sl 1) 0L 555 S ) sgme o e el s S5 S s Cands 5o 1 L gl
Start feed motor(p 5-27). Release axis clamp Move feed lever in to engaged
position.
7o

S w B Ol easdee OLL o
35 Ul s ol 3 Sl eSS 5
D5 5 0l o S 3L ?J’“‘

Sles! dal g

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

i e Ol g e i B The feed lever will be disengaged and
LS 0 IS o b a8 S S sy O b e table slide will stop.
Feed lever to the left: Feed lever to the right :
Table slide to the left. table slide to the right:

0-31
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Tilting the vertical spindle head pB B3 3l 59908 349 gw O )5 B i

4 »

FB oGlasly p a Goges e SHb SUl S @ jho Cards s S OlF e L asls (i) s

ol 0313 Gl ol ol Sy LB s Lol an U A )
The vertical spindle head can be The zero position is governed by an The angular position can be read
tilted to any angular position. index block with register. off from the as sociated scale.
Typical applications Wi 5o g5
@
7,V
7,74
0
17 2
Chu “ w 4.{:;-}12‘.& LSJ\S)J'% (Wu\x@)ulﬂijubﬁ)\y );L}:»a\fq.:ﬁuléljl{bé)&?;b
Les 15 Sls S 5 Mounting of attachments. Operations with arbor support

- bearin
Milling of surfaces set at an g

angle to the clamping surface.

0-32
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S0 S g & 5 g (99 55 ol
Setting the vertical spindle head to zero position

Sacke VS L el ez s S O e G 4 LS L WSl s 03 Gl Camdae & 1y e
Release clamping screws, 10mm. Swing out index block. S e el

Move spindle head to zero
position on scale.

P e LSS Sl s e b Sk Sl S ke el | st sle

Swing in index block. Move index block into contact with  Retighten clamping screws.
surface of register pin. Swing out index block.

0-33
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Operating the machine 5. Vertical spindle head

W0 b &) Comd il Sl ) @ § 5 g ould
Tilting the vertical spindle head to angular positions

VoS el Sl Ospm S a L S Saul asly aabse elde 655 5l 58 e

ks Al K O 3ges b 4l gl
Release clamping screws, Swing out index block s (ki)

10mm.
mm Tilt spindle head to desired

angular position by scale readings.

oy BB 1 ol Glemn 3 L phlesl Al b O3S e oS S NS S e a5
L s e S Sl 5 A oL s Release spindle brake.

Retighten clamping screws Mount centring tester or test

finger-tight. arbor on cutter spindle(p5-12)

0-34
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Operating the machine 5. Vertical spindle head

4

wly G Shoasly 5 ol s
S B e - M a3 VAL ol
Either:

Rotate spindle and gauge precision
angle gauge in 180 opposed positions.

.J:sté)l{jb b o.,U)‘.,\.é_{; LSL@Q:,%
Retighten clamping screws.

0-35

b ombasl abe 03 S L1 2l
V:BJ ‘u"“fh ol Jf:)) )‘ oalaial

Al
Or:

Set angle with the aid of test
arbor, using air gap method.

\)Qfg.\.il{aib:ﬁ;giﬁwl.éjf\
5k om 3 5R e 035 e b
Cothe 4y 4 A e S5 b

Correct the spindle head position
if required.
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Operating the machine 5. Vertical spindle head

Vertical spindle axial adjustment SO 905 45§90 (5 590 puds

B

Qv esgdoe 53 (S3ses LIS Hsome
B o sk (1) ke
"\":'L'JA{"J&"*“

o g Sy S = bl

Ges (oS (38 4) g_ijw‘ S

The vertical spindle is axially
adjustable within a range of
90mm (4")

The length of axial travel is
adjustable by means of a
drillina denth ston

Typical applications dg0d s g,

///J?\‘.
@

775

S50 S s Dllas o A e 008 G by @

Slasly B Slles wily

S g 1 (LW

Upon tilting of spindle head:
Angular drilling operations.

Vertical drilling operations.
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Operating the machine 5. Vertical spindle head

Advancing the spindle BLUBYC TR TP opui g g K

i

S LSO e e el Lo Lo
@ g s w LK e Ve Sl Al a1 L e
Release spindle clamp. e gl 4 s ey A ES gl 4 (S rarkee
Either: Or:
Advance spindle manually by Advance spindle by means of tool
means of drum. (10mm)applied to hex socket.

A}
e el o Sedupas g0,
903,5 &S > s ik ataan oo
co S amlys 2B aladsloa,
Unless clamped, the
spindle will always

move back to start-
ing position.

ot b )LS D rjhl T)Jae.a
Reclamp spindle.
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Operating the machine 5. Vertical spindle head

Setting the drilling depth stop SIS o Gos il
\ Y ¥
L 2

f. (,;"’

iy
Co— | . ® ®\°

Al O s s oe o8k ) 2use Gas UL UK e Al 5 00 0 B e
(0=YVo ) b L Gradee DS e Gas oS

Remove spindle cap. Advance spindle to desired oS s

h -37).
depth (p 5-37) Release hex head screw on

drilling depth stop, 4mm.

® @®

b oahE AT U Gee el alle i Bdme ) 55 25 e g
A 2 Al

Move drilling depth stop all the Retighten hex head screw.

way down.
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Operating the machine 5. Vertical spindle head

Adjusting the vertical spindle head SO905 § 99 gw (30 o5 i

I Ll 4 e b ’ ®
NG (.Ja.u Jb

I Y w4 Jee DY

RS

The vertical spindle head & o
is adjustable to 4

positions: 2 operating
positions and 2 rest @
positions.
sl e S e o -
T s 0 SHL Sl by AT o s 0 SHL WSl L
Front operating position: Rear operating position:
governed by index block. governed by index block.
Operating positions Jos sl
sl o Jos DI g5 s ’ ®

‘L’C»Sf na.l.'\.'\s&;.';uéu

2S5 Jb 3 (goses e

(reablae LS 05 S s, L
SIS 55 e (93508 553

2 S sl
In the two operating

positions, the drive gears
for the vertical spindle head

are In engagement. ($3 908 (b S pea (S s A D e G, LS

The lifting magnet s

switched on; the vertical vertical Spindle head drive gears....  Switch for spindle head lubrication.
spindle head is included in

the lubrication circuit.
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Operating the machine 5. Vertical spindle head

Rest positions

oW s I

©)

)\ oalaiul 8}6 )JjJ;.- ng.w oI
oalau! S) 40 )j_e J:A ogﬂ\.ﬁ QL‘)ULﬁ
2 S ol

Front rest position for use of
arbor support bearing.

N R e PUWIG | E T
A0 Ll 3 (g35m8 e S e

irbliae LIS 05 S B el
o o G sle b e bLS

.b}.j&

In the two rest positions, the
drive gears for the vertical spindle
head are not in engagement.

The lifting magnet is switched off;
the spindle head is not included
in the lubrication circuit.

03,5 Dl @B 3 e OSe J-
G52 5 s D) Ol
5 SR Je O eslaad 05 &

2,5 ol eslid
Rear rest position for mounting
attachments and for horizontal

milling without arbor support
bearing.

gt

(S390E b pw S pea (Sl A o

Vertical spindle head drive gears.

S e 2 G, S

Switch for spindle head lubrication.

0-40



&o90 58 w0 =0 (ilo (Il 5 0) ilo b, 5,50
Operating the machine 5. Vertical spindle head

s g gl Jos LI @ 50 g 33
Moving spindle head to front or rear operating position.

\ Y Y

» ) -

%f(_@ci

Al S O G s 1y Sk Sl 5 KY s o) o)l Glezmn s Jos I 1) Soses b e

Swing out index block. ke A s a1, KY Ao (Gl b o) b
Release clamping screws K1 and Move vertical spindle head to
K2, 8 mm. desired operating position.
L &
e S il s | B b
S 5o Sl (S Sl 5 e aSad 5
e 035 Jae S 4 &S
- “ 6‘);>=.4 LSLA oJJJ;'-JP_:-
VL S s
s e lids o (6,855 g Sl
When moving the spindle head
into operating position from one
of the two rest positions, the
ggg:ggnizﬁt will be moved In |z - U1 Goges 55 e kS Ll Ky s oo 4 LS5k Sl
To facilitate gear engagement: Ay sl 5 -o--Swing in index block.
.....slightly move vertical spindle
back and forth by hand.

0-41



&o90 58 w0 =0 (ilo (Il 5 0) ilo b, 5,50
Operating the machine 5. Vertical spindle head

q

RESNTS )&3

The third clamping screw is
only used for attachments.

BE) é“j ) )l:'- JJLL: ‘)‘ b ))ﬁf” Ky 9 K3 clu\.k@f.'- 6\.&@4 e‘)L.ij

Move spindle head against
register pin from the rear.

S i |

Retighten clamping screws K1
and K2.

s S O b 4
Swing out index block before
machining operations
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Operating the machine 5. Vertical spindle head

is (oS Sl & 598 g 90
Moving spindle head to rear rest position

N

W0 L a3 AVO Il w1 55 STL L KY 5 KY el e ez 0,50 05 ,m Caae 40 | Sk S|
(0-YE [2). S G e S L3 ¢ reds A T Swing out index block.

Tilt spindle head to 97° position Release clamping screws K1 and
(p5-34) K2, 8mm.

e e Sl a4 1y 55 S o)lss L KY el
Move spindle head to rear end LS

osition. . .
P Retighten clamping screws K2.

0-43



$090E 338y —0 (Lpible il HI0) ublo b )18 5,5k

Operating the machine 5. Vertical spindle head

J\._:qu \‘) cb\ﬁ .]oLv- ILL

Either:
Fit chip guard.

Dy U 50 Slilaze 51 SO L
Or:

s \J KY’ K K\e.\.‘u‘.\.@ﬁ d%
sl

Tighten clamping screws K1 and

Mount attachment. KS3.

(5 Joo SBLL (yws g ) sl 8w JL> 4 59 g 3 58
Moving spindle head to front rest position (arbor support bearing)

» | B

o
|

TR Y LI00’

DT LG KY 5KV slemn s sl ol Comds a0 55 e

S 5 e A T Move spindle head to front end
position.

(._»‘L;.la;'-j‘ée-).)‘\'o ol |y 58w
(0-YE o) diS b e

Release clamping screws K1 and
K2, 8 mm.

Tilt spindle head to 90° position
(P 5-34).
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Operating the machine 5. Vertical spindle head

¥

(0VY =) G ) Llnl e 5 am
oy il 1 5 e OBL
A8 Jee i S e

Upon clamping the tool (p 5-12)
attach arbor support bearing.

Proceed as follows.

e Gl 53 55 e OBLL ek A T ST L el
S Sl 35 S ke

Mount arbor support bearing on Tighten clamping screw, 8mm.
guide way.

GSKes, 1 5 e o8 4SS OLLL
(i—\‘uﬁ).v\:ﬁ

Lubricate arbor support bearing
(p 4-3)
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Operating the machine 6. Coolant

Coolant circuit

am&élﬁcé‘)g&p@u%

S Sl Goyb 3l g ab g e Og%e Sl

The coolant pump supplies
coolant from the tank to the

work- piece through coolant lines.

%Sﬁl)eu&réudﬂn

(A-\Y )
Fill the coolant reservoir (p 8-12)

Mounting the coolant line oS > bo Al gd L (90 )5 lgw
) Y
3 O‘j&\)a.\;ﬁ&}'@bd}lﬁ —_* .
e e o S b Sl S
S S ?

=
]

The coolant line can be fitted on —l

the right- hand or left-hand side of

the headstock. ®

sl g el ol eSS 1l Jos L oS St mle Ay kS
Ll Sl r)y .Jﬁ&jo)ﬁ

Fit support base for coolant line Attach coolant line holder and
holder on head stock as required.  clamp.
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Operating the machine 6. Coolant

S S s (1N 1S
starting the coolant supply
\

X oood
- Ooooo ’

Y ( ] D000
e
\__

_J
r {0y O%I t E
HOO

~ 600 0

31 b CEPCHUWY S KEL Y OB 703 ol ab gl bs gLl o 95250 oy0i

SS gy IS okl s L caS 5L L 6,88
Switch on 'Coolant on' Open nozzle at end of
selector on control coolant line.
console.
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6 Digital position readout

Sl s led

I olXb!
General information

LSLG-M 5 L;"‘-;) ula;— r“"" e ;"""“““"’" <
LS e s
The digital linear measuring

system comprises the following
parts:

VSl L) laind e S

s A 2 S Gl p (e S

2588 plde aiid s gl R K

Ll 0 Sl (S sme (S55S S

9 ;5"0}9 6\.%))» QLA.A Bl )‘ )jlé.’..c

-a glass scale (divisions 1 um) for

each axis slide;

JJLS}LU S w.;) C,Mj ULJLN
The digital position readout on the
control console.

SR S50k S5S 5 e BB 5 b

Al e

-a scanning head mounted on the
axis slide for each glass scale;

opd e ol b Ko 51 e
s S 513 N Cou xS UL s
AL e awa Sl s s

Kgd g
The pulses received from the
scanning heads are processed in

the control console and passed on
to the three axis readouts.



Digital position readout

Sl s led

: '|
sy

e

§
102.22
+’ Y ‘l‘30.0
I 102.22
-30.0

L o8l Candpe o) Sy b
))W‘MQT})&JL&)}N&

das e 0L s Oles
The digital position read out shows
the actual position, that is, the

point at which a machines slide is
positioned at the moment.

)j?:»;g.i.la.m};e.\.&&wu&
L;,Sa;\.ul CS 8 e yd B m.ib

S
The measuring system measures
the lengths of traverse, that is,
the distance covered by a

machine slide during each
motion.

(s22) Sldde 5l el u‘l’ (J}k)wb
Blol O & b 5 ol ¢S sk esls 0L

2yt
This length of traverse is either
added to, or deducted from, the
value indicated, depending on the
direction of slide motion.






Sl ;i Lo
Digital position readout

r' 1 o e

& !

X osme sy ¢ 15,108 Sl
Actual-value readout, X axis

Preset
X o> ¢ #loce fabis J@ readout

Reference point LED, X axis
P B | sew

Yosme (ol )l w18

Actual-value readout. Y axis Y [ﬂ @ s lael

oot abi
b = ) . Decimal
Z) (1] (2] (3]
Reference point LED, Y axis . . . keyboard

7 spme < 25 1080 w5l
Actual-value readout, Z axis

Los> « ¢lase fabis Z . .
Reference point LED, Z axis
absls> (g3laclel) o8

>

Memo point’ switch

) Sare _\1_5‘
Metric/inch switch

55 pebiis L8

Dimmer switch

)L,Jj ‘c.;...,S%,B\:J KLY o
Voltage selector switch LI:JJ

el i @ |L 1L
Power supply fuse a _—j

Power switch

@@

_0 00







Sl s led

Digital position readout

Switching the unit on Slsud Kiolod 40 5 g
v

b @.O .

S e Sl g5, L SWs 035 e LS gy 1 adsS s LIS
Ails J,zs Switch on power supply.

Check for correct voltage on voltage
selector.

Brightness control 29 O J g

=UULL

e
[®]

.>}J°>;quy4{)};ammﬁ:.\;§ ol Sk 4 H s s s

Dimmer switch in upper position: Dimmer switch in lower position:
bright illumination. dimmed illumination.



Digital position readout

Sl s led

199 sleS >
AXIS motions

L (Jsb o) 5o ok sla o5 >~

S Sl Bk a g aSes3 s

g™ 09 )K»..N‘“ Wl e 4§:x3}4

.,L;fo)jm)agsf X)jme.,\.id,aﬁuiﬁ)‘.king.l;s@ X)jm@.bﬁfe.\.iubhiﬂ)‘_kia

Table slide longitudinal motions
are called motions in the X axis.

Al o Al 03 e 53

Table slide moving towards
operator: X readout decreasing.

Al e 1A

Table slide moving away from
operator: X readout increasing.

23 ES ) e gk Gl ES xS s w5 e sk Snd e

Ao S e Y e

Headstock motions are called

motions in the Y axis.

-3

! ,
Y3

MJ&})J,&AMW}\MJSJ

Headstock moving back:
Y readout increasing.

CS s a5 p e il S
Qjoyjﬁa.,\.ﬁum)\m.)“g&

Headstock moving forward:
Y readout decreasing.



Sl s led

Digital position readout

2

(83308 y30) 5u0 ($5308 Sla &S > :Wg,bg}:»c,sﬁéy wbu}mﬂcﬁf@y

J»g;kfaz )fm)>(_',sj>-|) o & .]a_,..j: o.\.ﬁiu.a}r.i.a‘)‘.\la Z yma .la_yf oS u..a;';i.n)\.kia

Table moving down:
Z readout decreasing.

Table moving up:
Z readout increasing.

Table slide vertical motions are
called motions in the Z axis.

Setting the readout  ywles olwd madad

Candy il 3 ol alb s

A0 m S B U
35 P e K S b
sdep by Cadse O Ol5 e
35 Lade Sill s sl
Al sae e 0l @ Ol5 e )

] () (5] (€]
BHRE

(ol s 1

The position readout can be
‘set’: each point at which an
axis slide is positioned can be
given any position value.

03 ulael IS i g4 200
aJsl ol sl
(ngyn )8 4 CEALS ol (61 )

Input on numerical keyboard
into preset readout (for errors
use CE key)....

Sl ek il slie bl 5l s
©Z Y, X cldds Lbog (X))

Lo s
...and from there to actual value

readouts (1,2,3) by means of X, Y
or Z keys.
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Sl s led

Digital position readout

Example  JGo

.
EJ

VY0700 Tids wo b 355 0 3k iyl 3
@ e Kol oS CS fede
by()iuﬁécby

B1= =
] &) (] [«
g & [ =

© FENERKN

Headstock to be moved exactly
120.55mm from one bore to the
next.

Ll 5 S ame 858 K3 s wsliel WIS amin 5 b Sl Jas sue

ol 0l V-:LLJ -LiLM :)lj ol.<?~::
Tool positioned above one of Input numerical value 0 on
the two bores. numerical keyboard.

(_

X g
HEEE

\ DREE
ZEER
EREA

 de @

\_

Ll alh i Kl ade Sllie Y e 03 55 e a3l S 4 LAl i YOS Sl eslind L

A ] Aeas Ll a3l laie Kisles
Numerical value will appear in Headstock movement: Transfer preset value to actual-value
preset readout. Y axis. readout by means of Y axis key.
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Digital position readout

Sl s led

A
o )
x ‘ —3 X o (I
i /. XOEEE [[?j%
f cf A YEEE
W, Y| kel
@EEH BEAH
 de [ de @
\_ \_ _J

woadsl sl Kl sl g i
Qe a8l il Kl
P

Numerical ~ value  will  be
transferred from preset readout to

actual-value read out

'

@MJJJLJ)J“}GQGJL:‘ &&_{ ’

laad 108 051l (51 IS ankas ) S
0T s e e cabie s Gl

S i i ) Sl sae L
bl 35l ks o glol ad glasylul
Oy oo odd 03300 il ;3 &S 4,5k

Bl 13

Practical hint

On workpieces dimensioned from a
reference edge it is advisable to
place zero at such reference edge:

Drawing dimensions need not be
converted but can be ‘positioned’ as
shown in drawing.

T ¥ S INT T S| P L e PO

Y value increasing.

Al
Headstock moving back:

3o B aas &S = LaEl | 55w sasb
R o N WIAARIEL

PV

Move headstock until readout shows
value 120.55mm.

Y%

Jls

S K5 bon 1l

S he ) el 4, sue
Example

Move tool to reference edge;

set readout to zero.

s C,SJP- d)\ c)'\Ju" )\J\La “ b )\JJ‘

Move tool to first dimension
shown in drawing.




Sl s led

Digital position readout

Wik 55 48 o3Il ess TG Slnl s eals OLE 6310l we g 2T B 15

Aead OS> el el QLIS Aad OS> Al

Move tool to second dimension Move tool to third dimension

shown in drawing.

Reference point

St e A L OlE oo ) Candn
23 .3 50 Ja.,JJA L;oj) GV -3 J.<.LJ_LM
Risles 5 el osls OLES s 4
u.a>'=..i.a B e L;'.SU Cand g0 5;’)5\)3

LS s
Each position of an axis slide can
be associated with any numerical
value in the digital position
readout . As a result, the value
shown in the readout will not give

any indication of the true slide
position.

-7

shown in drawing.

o 9 Al

S 3 S e b bl ‘J?b ob
Condy Sisled adhewy a4 &5l

LY spd e et
(aslie L) luw ble o bl

e g 50
For this reason, fixed index points
on the scales are required which
will always be recognized by the
position readout.

These points are called reference
points.

sl 105 ) cakare Lo gl
A

..L})\;)lf%,?)}; VSJ&- LQLA 63 gl>e

They are located approx 35mm
(1 3/8") away from the ends of
the traversing ranges.




Digital position readout

Sl s led

25t o Pl petle Sl e
SOA e 3 B 550 oose
o o Sl ol amie Sl (G

Ly
e ahE S 05,8 My ook

Al Jee 23 oy 4

When the machine is switched off
and in the event of a power
failure, the values in the readout
will be lost.

To refined a certain point
afterwards use the following

x )20

il Al
3 IIES,:

aksd g5y ol abkd S e dol S sl | Lalsd
S e (1) aslie s 5l 15 518

(e 4w ,a ,3) Note down such distances.

procedure. Determine the distance of a
fixed point on the workpiece
from the reference point(in all 3
axes)
Y 8 4
» [ \ ®
~ ) = ™) a2 — )
o VRS, ;Eﬁ i x (/25507 —
— b XEEE XEEE
TS %g (3 saas || |(vEZ2%2 BasEs
- @oeE » @R _— EBREEA
llllm o o || 2020008 .6 o || (|2U0508 6 o
- o it e _J

b (3,) 55 K &l ) ae
(8 o)idons &S o dglie a4l

After power failure move to
reference point (p 6-9)

etk by e Sl

(-t o). S (,,lujw @l
Set readout to zero in all three
axes (p 6-4).

ﬂ)ﬁ&&lﬁﬂ)wmﬁ).}b)lsj'?d
W ENGRGEIP C S RGN PR

Move axis slides to the values
previously noted down.



Digital position readout

Sl s led

(amso) fano aladi 30 5 fory
Finding the reference point

5 0

o8 Cardy a |y absl= (g3l 6, AU

Set ‘Memo point’ switch to RED.

S sl sk e b e
Aead OS> o sl 0 s

Move to one of the end- of- range
points at rapid traverse rate.

When the reference point
is passed ..

x{//4578
VL.
= /1108

-9

A dal g ) e
.L.Z:.LA\;:— Lﬂ.;):.d by LI:».;LA.: ......

.... the reference point LED will
light up;

....the position readout will stop.



Sl s led

Digital position readout

A 9590 dlad (90 5 o
Finding a desired point
Y v
2 » =
~ % AF B
x (7 Al — x( onoood —
22eE ol
[/ A4 THEE R RIaIal;
Y m TEEE Y l_n_nJ,u_rJQ ZEEE
, BEOH BEEH®
' o
(5B .0 o o o
o . s

OV (o) LS g |y s by dlais b5 i 4 | Cansy sl Sl s s w1 il (g3l el S
Find reference point (p 6-10) (-t o)dsS LS

Set position readout to zero Set ‘Memo point” switch to
(p 6-4). GREEN.

J

g 3

HEGE
NEEHE

=050 -

I I | _J/

@
®

When reference point is L
passed the next time.....

Sl el g by e bl ok L5 Y 5 X e e 8 3 1 e

A el s e Condy Jhled oS S oS

Farh oliss Sl gla sdipleti 3550 4bE 3 lpl S ol 3 dads 0L

oS Al ioled o 23S Al 1

....reference point LED (4, 5 or Adjust axis slides until readout shows
6) will go out; the desired value.

...position readout counters will The tool will now be at the desired
start counting again. point.
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Digital position readout

Sl s led

Input of numerical values

*

'fs);' L"‘\S-')-'AJJJLM "‘3)3

Input of metric values:
up to 6 digits.

»

dry SSlsl sk 4 Gras) olisl abas
Syl S o o pl eoler o35 )
.;ﬁéﬁ&ﬁ;}«hﬁ);

Decimal point will automatically
appear after the fourth digit unless
set at an earlier place.

r

SO plio (59949

.

.f..'é)vl: :ﬁ;,,l),,Jlio 34,9

Input of inch values:
up to 7 digits.

Z

=11

o2 3 e SSLe gl sb 4 olis! aaks
G Sl St aale sl e
g S (6 200 5 OKG

Decimal point will automatically
appear after the fourth digit unless

set at an earlier place.

A

S polie fis sl S )

S eslizd oSl 5 el
G Jseol L S Ll o
diml e by e
ol Snle o sl Sl

Aigd o meeal SSLs 5k

Use switch to change from
metric to inch readout and
vice versa.

Deviating inputs will
automatically be rounded off
when transferred from the
preset readout to the actual-
value readout.




Digital position readout

Sl s led

Chango of sign

A3y 3 gade Gl Co e
IS iy Olge | adsl Sl

Sl st

The sign of the numerical
value in the preset read out
can be changed by means
of the = Key.

Metric/inch conversion

M‘_}i.x_;dlj_g(v)_)_gs)\
a:@lw&b;ﬁlu&;‘
S

Ues switch (7) to change
from metric to inch read
out and vice versa.

IIIE]
@eE#

R PR

.,

e Sadle 1 LS 0sls HLas L

Operate + key: sign will be
changed.

il [l e pud
|

o,Lss Codle T S Osls s

Ao el 550
Operate + key: sign will be
changed again.

i 4

anh rom

e Sk dls

3}*:*':‘ o3l L;.L.iLN L5>~"‘i‘ >
sl Gk 4 S
sled (teeks) SO 20 o

PRI

Switch to the left.
Inch readout.
Switch to the right:
Metric (mm) redout.

9

obis late wilp o J oS pre
e L les amio jo 1 sazanls

et il o i e
Lomile adS (05 51 S5 00 S

(KNS

The control CANNOT con-
vert a value already
shown in the readout.

Always set readouts to
zero and set up machine
anew before switching
over.

=12
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Use of attachments  1-Universal table

3,5 Application
""" o0 s Sl e 4 e Sl Universal table with digital position readout......
L3 5055, 8l
. ) .....for milling of radii;
Oeome) Olakad e ges (6 K0EL 6l o Sl e
() yome Cgns 53 .....for all- round machining of workpieces (also in
) angular position);

- ....In a single setup.
PR lea K o & P

s files & 5L 05

'-"I"(‘-.'y

AT

Pl T )

v-1
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Use of attachments  1-Universal table

Function

Jos b

G oasli A 4 s YO e gdse

The universal table has a table top
arranged for 360° rotary adjustment
by handwheel control.

s owmled 3 e sl sl Canss
e b st Sl Sl e
= odls OLES >y ;i.: r)‘]h Lo

.J}«i

The angular position is shown on the
digital readout in either seconds of
arc or thousandths of degree.

FE 55 ok osme dym 03 e e du

In addition, the table is adjustable
about the longitudinal axis ...

5

o « g
hg (0) )0 ,50 wandy
0 3iss) i ygm ot

L Dgde Adnde

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

Jls el

...and the transverse axis by

means of a ratchet tool.

S ol gla cel
Dial indicators

v-2



JUoyanigs jwo =) pdilo douond Ol jupxs 3l soliiwl! b
Use of attachments  1-Universal table

Mounting the table on the machine omlo (599 w0 3095 lgw

o —

¥

Vi
o
o

éf\‘%:

Tk

\,}/
"
- @.‘

tuﬂjMJQQTQM)‘aDLM\L J:.SLLJ:AJF&JM‘)):A )Lﬁhcﬁl&ué‘f‘)gjw‘@

s jee 4 yse ysb 4|, Ly Lifttable by crane. LS S W e T
Attach chain to table diagonally Fit clamping bolt for clamping
using special, T-slot blocks. lever to upper T-slot.

Z./?

WS LS oles OTL 50303 &S > 5 Ay Sl g 4 g 51 )

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.




JLoygaige o )

Use of attachments  1-Universal table

Cymlo douous Ol jugxi 31 ool j,b

)

))‘) J.(J:T 6[.&)[.:;::)JJ§.QT olakad
il

. Secure table by at least 6
Insert T-slot blocks into T-slots. nuts y

Yo

s o,ee VL Bl 1 5 ;u;wﬁwba%‘%ﬁrﬂ‘w@-‘

Al

Seb &S sl bl sk L op ol
sl reks b 4 |y s S S -
(A8 505 )y

Lever must be set in such a way
that full clamping is ensured by a
single lever motion.

S e w by ls ke
G003 by 3 65
Jos 3 Cends gl amio

Connect plug of measuring
system to connector on digital
position readout unit.

S S5l

Retighten nut of clamping lever and
engage lever.

v-4
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Use of attachments  1-Universal table

Tilting the table about axis A A 3950 Joo w0 39 35 B e

» — -

e A e ..L;.ZSJ,Z\)QJJJLL@KJLng ﬁx@@c&nurﬁ\j\a:mll{b}:ﬁ
Table axis A Release clamping screws. S b

Adjust table by applying ratchet tool
to table screw.

0 &

: ”
Cae e 0 M 9gmy el ‘ ﬁ
3,90 Candy & 1) e Geoivalien «

S a8 gty s

ezl YL Gb

Because of backlash in
table screw:

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

olde Sl B sy ge wlss ]y e AR el SS L s 4l
S ol asls s @ ps) Sope 0 L
Set desired angle on scale. S ks gl ol

Set accurate angular position
with the aid of dial indicator
and precision angle gauge if
required.
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Use of attachments  1-Universal table

A
TR pe—|
s 59,008 e Sl al o
),,‘S.,.AJ Sasd g | auS e
BRI T PR | JE R K
The 0° position is iden-
tified by the built-in,
dial indicator.
Correct 0° position:
dial indicator showing
maximum deflection.
S s Tsdoms |y 0500 (Sl
Retighten clamping screws.
Tilting the table about axis B B y9%0 Jg> 30 (30 5 Iy
Y B -
» » ]
g
®
G,
J.;.&B))N J:.SJ.AU@J.’)\&@K»&% J~:SJ.J\)@JJJ\J.€_<v€JA\
Table axis B Release clamping screws. Release clamping lever.
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Use of attachments  1-Universal table

‘}f@‘%)‘;yuf;“dﬁﬁ)&.bb}:‘ (,,“Ja....”u,ql,”j.» Soo sy asly 4 Ol cele 1 sl L
S e S Dose 3 kS B B3 Coad e
S eolinal 335 s 455 51 p 3

Adjust table by applying ratchet tool Set desired angular position on Adjust to accurate position by

to table screw. scale. means of dial indicator and
straightedge; use precision angle
gauge if reguired.

A4 A

’ splSesil e le falus 07 sy

¥ .\,...“"'" o o oIS/" KY

S et , Oo Copnd g
Sl jelKaol cele Kb
o las 1, Glesl
The 0° position is iden-
tified by the built-in
dial indicator.
Correct 0° position:
dial indicator showing
maximum deflection.

S S T | oS sle

Retighten clamping screws.
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Use of attachments  1-Universal table

swivelling the table about axis C C y90 Jgo o 10 5§ 3b

: "

\

—

o C e Lo L (UlaD) el UK sla o o Al K Ul e
Table axis C .45 Rotate table top by hand.

Release clamping nuts.

¢‘5,~> O «5)5);5 6')-1 .

For mi1ling without ro-
tary motion ...

S S | 0 IS sl o g

... tighten clamping nuts

v-8
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Use of attachments  1-Universal table

Adjusting the table Caxis C a0 y99m0 O 5 paldid

llllllllll:’/
,’ 1,. 'IIII

D /)

B

S g 35 53 1 Ol S e olas e LS e ous O5pm Al @
Mount centring tester on vertical o +1,,. & w5 g5 1y

spindle head.

3,8 3 b 53 Slls

Gauge center recess with feeler
of centring tester.

d £ 2 S g SIS s

Selecting the handwheel reduction ratio

350 55 g codalS OS> LS S s

Fe Y- Y¥.

\ \ \
Al xas 'CﬁASc,..Nld;uolJ.{ o
)J)&&b\d_gJ_nLg)):Yi' Lij\\"
AT ‘%J»ls
......... w&&ﬁw;;b&l Sl

Three reduction rations for the
handwheel are available:
60:1/120:1/ 240:1

This means that the handwheel has
to be rotated through 60, 120 or 240
full turns for one full table
revolution.

To select reduction ratio

)

/@ﬁ . 120:1 . *

Yo G, b s |y e oo

... pull out control knob and

set desired ratio to upper
position.



Use of attachments
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1-Universal table

Cymit o domoud Ol x5 oolisiwl j b

Digital position readout unit

JH‘J_’:Ao&_w) d‘)& d}..al ’

CJ[S_);- Caxd u:*'il"*-’ Kacs L8
s ol a8 Sl ol b s
salie (et Cunsy bl v
The digital position readout
is based on the same
principle as the digital
position readout for the axis
slides (chapter 6).

The readout merely shows

angular values instead of
linear position values.

SThd cund g il S olws

h

Sl s pds, S a

Gl sl canss SRl b

oyl s d

sl oas sl il s e

absl> (¢35l ol J:.le

s 4k ¢l g

18RS o3Il dly eSSzl h

S L e

a3 5l (G S

a
b

SIKQ —hd® OO

on/off switch
Angular position readout
Zero set key
Preset readout
Transfer key for preset
'‘Memo point' key
Reference point LED
Mode selector:

degrees, minutes, seconds of
arc/ degree decimals.

FRULY ul;d.o\ J.;JS'
Foled S

Jlossis e sl mn K

i selector switch:
counting direction
k Connector for universal table

v-10
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1-Universal table

Sk g i lod ol (90 ) (aig

Switching the readout unit on

S © =

(L5 6) i o b wds mie LS

Akl oo oS an (g5 52 2550

Connect power supply cable to
connector on control cabinet.

.L:S QJ-)) b u:‘iL‘” eK’.‘.nb
Switch on readout unit.

Selecting the mode of indication

\

\
&

|

(

B

v-11

Gk 4 o3Il dly sl S &S > U
‘oz

3B s e okd bl
gl 0leS K 1 e et

Mode switch to the left:
Indication in degrees, minutes and
seconds of arc.

Cely b 4 oIl Al bl AUS 053 L
Sl S = ook alb lis

Mode switch to the right:
Indication in decimals of degrees.
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Use of attachments  1-Universal table

o ybow Cg> ol

Selecting the counting direction
\

iy b 4 -‘45 VOU e 3 o b 4 AS 0a5 e o
O S L edd ey il i amio (535 L oedd el Gl Sl
(ol glaa e S s e amio o SRl Cele e de S 55 e

Ak o Rl Al
Switch to the right: Switch to the left:

Readout increasing when table readout decreasing when table top
top is turned clockwise. is turned clockwise.

setting the readout value W PR RY-PPW 250

—a 3 yed el loS sl e 3» ‘ b
Goldie a4 Olg o g Caabge

The readout can be set to any
desired value in any position
of the table top.

A8 b Ol Camdse 4 ) e il W) g b stlee ke
Set table to desired position. A4S (alb) s 4l

Set desired value on preset
readout.

v-12
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Use of attachments  1-Universal table

A Ul S st Al 5l &555,3 oo shae I

Operate transfer key. Desired value will appear in readout.
Zero set of readout Yo & GOl D paliid 340

Y

in b e a RIS el all Ll wgs, e
Operate zero set key. s

0000000 will appear in readout.
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Use of attachments  1-Universal table
Finding the reference point (Ao )stomo dlas (90 5 o
\

Ols e Ly elids (sl asly ke o ’
S WS e Laady A 3
Slasly Slegnss 03,5 ey ¢l —
S50 03 35 ye Sl e ek
BLE oDl il a5 Y Sl
S s

0 Gb 4 alis ki O Sy gl

)

m
alm
SRR

Any desired angular value can
be set in any table position.

To find certain defined angular
positions, fixed index marks
are required, called reference
points. To find the reference
point proceed as follows.

s Cdle b ow | absl-uls
S

‘Memo point' switch to RED.

LIS alie dhi g axds S
t\ﬁ) ol ;Uf}?.a C,.;.'...’i) u,i._v_l.u

Readout  will stop  when
reference point is passed the next
time; reference point LED will
light up.

IS anglis bl gda axds S

oot a gt el et

23S dal g

When reference point is passed
the next time, readout will start
counting

(A e 4 by o a) AS s
V=\YNY o

Set readout to desired value (0 or
any other value; p7-12/13).

A5 e Sl G by | abail WS
'Memo Point' switch to GREEN.

whbdaﬁj)lw):

....exactly from reference point;
... from the preset value.

v-14
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Use of attachments  1-Universal table

P9 WS 12> HBEL o13T (53 (495 S aiy b
Eliminating worm bearing end play

»

/

|
| Ll

V0) Wls A jsme s 1y e (VL) ambs 5035 3L, Jlail gy 1 S 5L Lo

(555 535 opeile 5l amss sl 531, je  FEMOVE SCrEWS.

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

L ooblesl lomn 5 4oy [y g o3 038 Ol gly ol ail o0 31 Lhlbr 4 Bdme 1) odd 5L slgmes
A4S 5k S eslizal 3131 sk Ay

Take off caps and remove retaining Use ring nut to eliminate end Refit retaining screw.
SCrews. play.
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Use of attachments  1-Universal table

'y ¥
‘ Ry Yl i 1€ * !
""H‘l' T li 'TT‘\ Tl ‘—_—e—-“‘*j-%—!) o oS sl W‘?”
| | T .
| Do not damage O-ring.
N& -
\
|
ol 1 el 5o iy oo | Loy
Refit caps Refit screws.

\8

Refit table top.
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Use of attachments  1-Universal table

(SIS NS 2> s 33 (A O 5 B> b
Eliminating backlash in worn gearing

B

LT _,/u'ﬁ
l |
|1 |
e a3 N0 o3l a4 1y e Al ) e a5 03 S 5L Lo S 5L Lo
(4515 L4z Remove screws and take off table  Remove screw.

. top.
Tilt table about 15°

S sl (S8 ) o 52 sk e | Loy e Glalm OB e amio
S eslinnd A CotlpsS Refit screws. Refit table top.

Use 2 studs for uniform
backlash adjustment.



Use of attachments
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1-Universal table

Cymit o domoud Ol x5 oolisiwl j b

weekly maintenance

(ST g g g

a.l.’.l>ﬁ V.:.w:.wa DL b JGJ) Ck-ﬂ
Gk 3D el sl Sl
(o o) el

Check oil level in

gearing(sight glass)

WYl gt g g
Annual maintenance

worm

beJ\_'.JblSLSLA aJ_;J.>'ﬁ Q_'Q))cla_.ﬂ

(L o) amed G b 51) S sl

Check oil level in reduction gearing
(sight glass)

o lg s, dodts Sleslinal gl »
J.;.S C‘};’.J A=) aao

For 'Table of lubricants'
see p8-1.

Lo g g ol
other maintenance

)

P2

b Sase el o e )

\
(coy \;) S VO S b ue
Change oil in worm gear-ing:

0.75 Itr (1 1/2 pt)
Bedway oil ISO VG 220

L s Glasdids o o 5
(i) /0 kS o
Saotes 5 Jl gt 55

HLP ISO VG ¢

Change oil in reduction gearing: 0.5
Itr (1 pt) transmission and hydraulic
oil HLP ISO VG 46.

HLP ISO VG 46.

S-S

Lubricate table top bearings as
required:
5-6 strokes of
VG 220.

bedway oil 1SO

v-18
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Use of attachments  2-Circular table

3,18 Application

RN ;NP ) S B g Circular  table with  sup-

- plementary indexing device....

............ sl
Lo sd G553 Sl e for milling of radii .....

Jos e el Gl ... and for all-round machining

. . f kpi i ingl
Sy e S il e Sidle :etua;).wor piece in a single

v-19
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Use of attachments  2-Circular table

Function Jos jyb

v

I g
w&i@)hdbﬁw rH\@)MQ‘P&bQ‘)ﬁW J_?‘}MJ_GQLGQ\JJS/Wj ........
ﬂé})(b“b&ﬁ&u))ﬂbi ...... b\b)‘}&:x_;)aja)éja.\l‘éﬁd’;na JﬁﬁJ._le_iA1\)ﬁ)QW;M
g o g s odle Jaeme S5k
The circular table is mounted on It can be rotated to any position by ..and is provided with an

the angular table by means of an  means of a crank...... indexing unit.
adapter plate.

el B e Ay Al 5 Slles The indexing unit permits

s ool a0 055 oo direct indexing by means of registers;

Tote obde ahs & dtes 038 direct indexing by graduated scale;
o indirect indexing by means of index
dmio dhy & s g 035 i plate unit.
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Use of attachments  2-Circular table

Cmilo 595 w0 995 5w
Mounting the table on the machine

B ®

ﬁﬂ@@w}gl))ﬁ\;‘lm )l)_,;)_,;._:lﬂwggj)l);)bjfw

ki 53 oile J gens S Soes 503 S

Bolt adapter plate to angular Mount circular table on adapter
table. plate and secure firmly.

S oW g2 (435 WS g 0
Engaging and disengaging the worm

oA o O340 ;S 45 Syge o
Uss e L O S amio 555
(oS0) L] s alewrs a5

Ll S
0dSdS - O3 g N g

.Lv‘.)ﬁ Cowd A'L.'.“'Nj

With the worm engaged, the . _ . . . _

table top can be rotated by S NS ) oS amis (Sl eids 2 038 S0 sl
means of the crank of the Release clamp. Uls £ Llal Ll = -
supplementary indexing device. 2w Bl s s
With the worm disengaged, gl g U
the table top can be rotated by To engage the worm, cautiously
hand. turn index plate and crank handle to

the left up to stop.



Use of attachments  2-Circular table

o105 jo Y

Cyairlo domoud Ol i 31 oolisiwl 3 b

oS s Ay |y sl e
G800 5 deas &S o Gl 5 ke
s pdy plonil Gl &

Move worm shaft slightly back
and forth by means of crank to
facilitate engagement.

a.,\_}.,\}ﬁ UJ)JU‘”M—? 6‘1_»

)JIJ&AJJMW@;&

Retighten clamp.

.J.:.'»b]i._: Cele gl @ ie Co

To disengage the worm, turn
index plate and crank to the

right up to stop.

(K1 59w ARAO) il A0 Ao g) oo ' (99 3 oanndli

Indexing with supplementary indexing device

Pl e Ay o 5 035 ol 55
oS Ly LS plSin 45 ol iy, Jie b

(V—Y“\Jp).b; & )‘jﬁ oslai! })jﬁ r.cm.é.?

The indexing procedure with the
supplementary indexing device is the
same as used in indexing with the
index head (p 7-39).

»

)

1&(,-.0 °o.45_,

. [a.a_.us., ol s J)L'i-f

cewl qo 1y S s S s
09990 shilaw o ol Cae oy
L_J-alS)jJS._{_bh Q|_\)§W:G';MJ
R

IMPORTANT

In contrast to index
head:

90:1 reduction of crank.

This means that 90 crank
revolutions correspond
to one full revolution
of the table top.

.J:LSQLN')@];
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Use of attachments  2-Circular table

Indexing chart for circular table 155 300 (51 3 ol Jgu>
q ‘i |g‘)|)5J slas g 4 'l ohgsslas| 4 F 0 00 3o 4'” J Ajj ;’q\” 9 ’1 IFER 3. 477
i = AN Can il S e Y I N ER =2 5 zj e o R } RN
- . . - : 1| A

)| H\JASAG,,,S )| NEJE cmS | ) "5« JoBs~S| ) )\&‘}dr‘b S R P ,' ;5
§ alc Number of E’ el c Number of E’ i v Number of § vl e © 'é"—“ § w| e k) ‘§Tu ) Rk g_m
35| § crank turns 20| & | crankturns | © & 8 crank turns | 8 & |2 3 g 2 5125 o8 52 £ g < 52 <
E;f 3 ) sull frac- g‘g 2 5 frac- gg’ 2 % P E:g 2 % EXs Ejg E e .gég 22 gé‘:‘,
25|58 |full] tional | 25[S | full| tional | 23 [SE [l ltional |23 |SS|2E8|25|58|288[23|2 °e
2 [180°| 45 - 20 | 18°| 4 | 17/34 | 68 — | 1 |11/3a}180 | 20 [29/58| - | 24" | 4/40| 900| 4/40
— |178°| 43 | 30/40 | “ 23/46 | 69 | — | 1 |14/46| 185 | - |18/37| - | 18" | 3/40| 930 3/31
—~ |160°| 40 | - & « L w loosg | 70| — | 1 |12/42| 186 | _ [1s/31| — | 12° | 2/40| 945| 4/42
— |150°| 37 | 17/34 | — |16°| 4 - 72 | 5% | 1 |[10/40| 189 | _— |20/42| - 6' | 1/40 | 990| 3/33
= | = “ 123146 | 21| = | 4 |12/42| 74 | — | 1 | 837|190 | — [18/38]| 369 | — |10/41 1020 3/34
— | © 12958 | 22 | -~ |4 | 333| 75| — | 1 | 840|195| _ |18/39|370| ~ | 9/37 (1035  4/46
— [140°| 35 | - 23| - |3 |4246| 76 | — | 1 | 7/38|198 | - |15/33|378| — | 10/42|1044| 5/38
— [135°| 33| 30/40 | 24 | 15°| 3 |30/40 | 78 | — | 1 | 6/39|200 | _ |18/40| 380 — | 9/38|1080| 3/36
— [130°| 32 | 17/34 | 25 | — | 3 |24/40 | 80 | — | 1 | 5/40]204 | _ |15/34 387’ — | 10/43 |1110| 3/37
- “ 1 23/46 | 26 | — | 3 |18/39| 81| — | 1 | 4/36|205| — |18/41|390| — | 9/39 [1140| 3/38
=: |l v loosg | 27 | — | 3| 92782 | —| 1| 441|207 | — |20/46 | 400| — | 9/40 [1170| 3/39
— |128°| 31 | 10740 | » | — |  |14/42 | 84 | — | 1 | 3/42|210 | — |18/42| 405| - | 8/36 |1200| 3/40
3 [1200] 30 | - o |~ | » 11236 | 8 | — | 1 | 234|215 | — [18/43]| 410| — | 9/41 |1215| 2/27
— 11100 27 | 17/3a | 28 | — | 3 | 942 |86 | — | 1 | 2/43|216 | — [15/36| 414 | — |10/46 (1230 3/41
— | = “ |23/46 | 29 | -~ | 3 | 6/58| 87 | — | 1 | 2/58|222| - |15/37|420| — | 9/42 |1260| 3/42
e || @ " | 29/58 | 30 | 12° | 3 - 9 | 4° | 1 — | 228 | — [16/40| 430 | — | 9/43 |1290| 3/43
- 1100°| 26 | - 31 | — | 2 2831 92| — | — |45/46| 228 | — |15/38 | 435 | — |[12/58 [1305| 4/58
4 | goo| 22 |17/38| — | 11°] 2 [30/40 | 93 | — | — |30/31|230| — |18/46| 450 — | 8/40 |1380| 3/46
w | . “ | 23/46 | 33 | - 2 |24/33| 95 | — | — |36/38| 234 | — [15/39| 460 | — | 9/46 |1395| 2/31
o if) “ 12958 | 34 | — | 2 |22/3a| — [31¥2°| — |35/40| 240 | _ [15/40 | 465 | — | 6/31 (1485 2/33
“ 1800|200 | - 35 | — | 2 |24/42| 99 | — | — [30/33]| 243 | — |10/27 | 486 | — | 5/27 |1530| 2/34
« | 750| 18 | 30740 | 36 | 10° | 2 |17/34 |100 | — | — |36/40| 246 | - |15/41|495| — | 6/33 [1620| 2/36
5| 7200 18| - 3 v | w2346 [102 | — | — |30/34| 252 | — [15/42|510| — | 6/34 |1665| 2/37
— | 70017 | 17/34 | w |« o958 108 | - | — [35/42| 255 | — |12/34|522| — |10/58 |1710| 2/38
e, 3 “ | 23/46 | 37 | - | 2 [16/37 | " — | — |30/38| 258 | — |15/43| 540 | — | 6/36 |1740| 3/58
— 1] v 129/58 | 38 | — | 2 |14/38 |11 — | — [30/37]| 261 | — |20/58 | 8555 | — | 6/37 |1755| 2/39
_ 67120l 16 | 35740 | 39 | — | 2 |12/3% |114 | — | — |30/38| 270 | — |12/36|558| — | 5/31 |1800| 2/40
_|65°| 16 | 10/40 | 40 | 9°| 2 |10/40 |116 | — | — |45/58| 276 | — |15/46 | 570 | — | 6/38 |1845| 2/41
6 |60°| 15| - a1 | — | 2 | 841|117 | —| - |30/39]|279| — |10/31|580| — | 9/58 |1890| 2/42
_ | s59| 13 | 30740 | 42| — | 2 | /42 |120 | 3° | — [30/40| 285 | — |12/38 | 585 | — | 6/39 [1935| 2/43
71— |12 |36/4a2| 43 | — | 2 | 443|123 | — | — |20/41]|290| — |18/58 |694 | — | 5/33 [2070| 2/46
— | s00| 12 [17/34 | 45 | 8° | 2 ~ l126 | — | — |30/42|297 | — |10/33|600| — | 6/40 |2430| 1/27
. “ 123746 | 46 | — | 1 |44/46 129 | — | — [30/43]|300| — [12/40|612| — | 5/34 |2610| 2/58
— | “ |20/58 | 48 | — | 1 |35/40 |135 | — | — |18/27(306 | — [10/34 |615| — | 6/41 |2790| 1/31
8 | 45° | 11 [ 10/40 | 50 | — 1 | 32140 | " — | = |22/33]|310| — | 9/31|630| — | 6/42 |2970| 1/33
9 |40°)10 | - 51 | — | 1 |26/34 | _ | — |24/38]| 315 | — |12/42 | 645| — | 6/43 |3060| 1/34
10 | 36°| 9 = _ | 701 1 {3040 [138| —| - |30/46| 324 | — [10/36 | 648 | — | 5/36 |3240| 1/36
—|3s0| 8 |30/40 | 54 | — | 1 |18/27 |140| - | — [27/42|330| — | 9/33|e66| — | 5/37 |3330| 1/37
1| - 8| 6/33| * | " v | 28/42 | 144! — | — |25/40| 333 | -~ |10/37 | 684 | — | 5/38 |3420| 1/38
12 (300 7 |17/34 | » | " | " | 24/36|150 | — | — |24/40|340 | _ | 9/34 /690 | - 6/46 [3510! 1/39
|- “ | 23/46 | 55 | — 1 | 21/33 11853 | — | — |20/34| 342 | — |[10/38|702| — | 5/39 |3600| 1/40
S v |ogeg | 57 | = | 1 | 22/38 | 185 | — | — |18/31| 345 | _ |12/46 | 720| — | 5/40 |3690| 1/41
i3 | = 6 | 26/30 | 58 | — | 1 | 328|162 | — | — |15/27| 348 | — [15/58 | 738 | — | 5/41 [3780| 1/42
14 | — 6 |18/a2 | 60 |.6° | 1 |17/34 | * — | — |20/36|351| — |10/39 | 756 | — | 5/42 (3870 1/43
—|280| 6 (1040 " | " |" | 23/46 165 | — | — |18/33| 360 | 10 [10/40 | 765 | — | 4/34 |4140| 1/46
15 | 240 | 6 = w |« 1w o958 170 — | — |18/34| — | 54’ | 9/40 | 774 | - | 5/43 |5220| 1/58
16 | 5 | 2s/40 | 62 | - I 1 {143 [ | - | - 2088 - | ag | 840|810 - | 3/27

17|~ | 5 |10/3a |63 | - |1 [1842]174| — | — |30/58| — | 42| 7/40|828| - | 5/46 |
18200 5| - 65 | — |1 |15/39|180| 20| — [17/34| — [ 36| 6/40 | 865 | - | 4/38 i

19| — | 4 |28/33]| 66 | — 1 | 12/33] » | — | 23/46] - | 30" | 5/40 870[ = | 6/58 |
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OIS a0 =¥ ble doond Ol 51 oolil 55k
Use of attachments  2-Circular table

Backlash adjustment & madas

4 ¥ 4

S LD S S e L )
g el 5l edes pio i o310 4 A
Remove hex socket head screw. oS g3 K or:
Either- Insert shims

grind off a few hundredths of a
mm from end face of screw.

‘J%J@:;_»)LUJ‘)@ \)Lri‘jabjjﬁf)b‘)&})b-ol«bﬁ
Refit screw. LS il

Check backlash with worm engaged.
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Use of attachments  2-Circular table

Lubrication and maintenance Gy g 5yE g
i e o B °
CS s, CABTIE

Lubricate daily when

table is in use.
S 5L Ol S ami o cami o sL_gBLL
Remove screw. S s,

Uil s s Sy 255 O
|, LemeHLP ISO VG $1 s~

Lubricate table top bearings: o
hydraulic and transmission oil

HLP 1SO VG 46.
Refit screw.

S AN amio w0 sla o, Jad 3l eslizad (ol
For 'Table of lubricants' see p8-1.

v=25






Use of attachments 3. Index head

s 00 — ¥ elilo doous Wl g 1 oolaiwl! b

éﬁ)l’

Se o 5 53k 4 e e oSa

G323 b Gl sl Sl 4 L]

.>j)v»)l§v..)u')l;

Application

Index head with overarm and
tailstock
..... for machining  workpieces
requiring high accuracy angular
divisions.




s 00 — ¥ elilo doous Wl g 1 oolaiwl! b
Use of attachments 3. Index head

Function Jos j b

‘_E" - EZJ_A;LM E.;GK;.VJ). W . D
e emed 5 e b - =

m—w-;-" 9 G Ay -l‘*‘): V':‘;:**‘
The index head permits
direct indexing by means of
registers, direct indexing by
graduation and  indirect
indexing.

......... jjl{l{e‘ﬁ&‘jjﬁwab&w) .AJ.SJ‘}:AL&QA\J)}A})\{Q)J{\{)
It can be used with.... ... and without overam.
¥ )
3 _
7 ﬁ/
VAN
'1\!( H [,,:
2 /7 77 :
e, rﬂ
LAC,_JSJ.AL.&)Sr)YJib) ............... O:.Jlﬁdl.&o; .......... WL.;_;.AJW&L.@U@ A G
QKRN 5 machine vices....... o e e oK b s Soleallas
Work locating equipment AL e iy

includes collets,..... .
....and different chucks or faceplate

attached to the mounting flange.
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Use of attachments 3. Index head

MWQ‘P@UMomJ

..... CMJ.‘."(J’."))Q;_)"‘S

It can be mounted directly on the
table slide.....

....and axis B.
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Use of attachments  3-Index head

cowilo (59 5 i OLSwd (99 55 4lgw 3,

Y h i

Mounting the index h‘ead on the machine
IR

»

o — \|

JLJTdu)wjbl)JK_JTQLxB .J%J:Q'C\)yjzé.ijb)‘\bﬁﬁba&“; (6Legj)éjiscla“@\)r,~8al<;mb

s 13 e oSius s 53 3525 Grip index head by the two bores. S Jeos e
Insert T-slot blocks into the T- Attach index head to mounting
slots of the mounting surface. surface of table slides.

(Lo g Cd) b 2oussd 35 59w
Mounting of clamping“f_ixtu res

b

AT

N U] !(—,v/?»m’

S g psd e eSS St L Sl SIS gla o S (Sowe | S sla o e
Mount clamping fixture required A4S i Tighten 4 clamping nuts firmly
Tighten 4 clamping nuts finger-tight.



s o - paiilo dogonds Ol g 1 oolisw! 3,k

Use of attachments  3-Index head

Adjustments about axis B

B/ S
/

52‘ //%/ % /%////// s > N

/

S B el sl o e a1 olSis (pode el Sleslinal b ol (lasT Al oy 4 (G35 ook
Release clamping nuts. A el Cllas 4l ansls s 4 el Do s 5o 5 LSS
Set to desired angular position 3,8 e plril 385 oL

i le.
using graduated scale Fine- adjust by means of test arbor,
dial indicator and precision angle
gauge if required.

J:SWT).,\N B oJ.bU.@.{JLSLA o 40
Retighten clamping nuts.
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Use of attachments  3-Index head

Adjustments about axis A

B

N /\ i ‘ﬁ\

[ |
| (e, L@f\\

S 51 el (sl o gn s olSts ke ebie Sl eslind b el (a3l akos Ay 4 (G35 oS
Release clamping nuts. oS el Cpllas sl a Al Ay g e Do 3 5 SIS

Set to desired angular position Bl e el B S

using graduated scale. . .
g9 Fine- adjust by means of test arbor,

dial indicator and precision angle
gauge if required.

S s T3 den |y 015 (sl o g
Retighten clamping nuts.
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Use of attachments  3-Index head

olwd (5930 (995 5lgm
Mounting the overarm

S S oS sl Aol L 55k 255 s Sl g | s oS3 (5550
Release clamping screws. Remove cover. Attach overarm.

JQQMTJ.W\)aJJ)\.L&LgLW ")—’;le;.')JlJ<g;°Jé)&f°L<:‘">
Retighten clamping screws. S oS gy a4 5 035 s

Fit tailstock and secure by means
of screw.
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Use of attachments

. “wee °|§” S —YI

3-Index head

Cyairlo domoud Ol i 31 oolisiwl 3 b

AJ_?J}J%-LSJJJJCA_SBJQ’

Iy v.:_mfd N e ‘LS';}J.'L}
e s 4SS e s
eKwa BE ) ‘LS'.'}J.'L} a.UJ&ﬁ
oS -G slﬂ)jla 4 e

NG
With the worm engaged,
the index head spindle
can be rotated by means
of the crank; with the
worm disengaged, the
spindle is freely rotatable
by hand.

s s 4 1 055 e
AR LS s gl 4 oS

gl ﬁf)s st
Move worm shaft slightly
back and forth by means of
Crank to facilitate
engagement.

»

ol 0L (39 3> (33 55 NS g 1550 b
Engaging and disengaging the index head worm.

\

A
i

»

S g (o) 55 sl sl
Release clamps.

S sk e 03 5l 6l
3 el dmian (03,5 V) (6,55
ol glraie cer 5 )

el iy bl S
To disengaged the worm, turn index

plate and crank to the right up to
stop.

N s 0o 2 03 S ol gl =
531 o s 5 el aeds (5,550
L ails S celo gla aie OD Cog
25,5 4B g
To disengage the worm, turn index
plate and crank to the left up to stop.

S s I3dme |y (oS ) 30 5 (slga yal

Retighten clamps.
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Use of attachments

. “wee °|§” S —YI

3-Index head

Cyairlo domoud Ol i 31 oolisiwl 3 b

clamping the index head spindle

‘ L-J,:f.'u.«dl.a Sols 03l él}a 53
4> A)‘j_a.hc(é‘)uﬁ'})
J:-\SJJ:}‘) eKL.»J

Always clamp for heavy
cuts.

fJ_h‘ 4.,\.:,.«:).’ b V.:.«.S.: AK:.,«:J B et

S B e 5
Lock index head spindle by
means of clamp.

Direct indexing by registers

‘MMJMJQWMJQ
VO a4y 4z ;310 Ol o |y IS anlad

38 s O1 S| oy 2 0 s s
In direct indexing by means of
registers, the workpiece can be

indexed in increments of 15°
or any multiple thereof.

v-35

poasadli O3 590 (90 55 JB b g 30 5

B

L s> y Al g 49 posisno ol
r
/]
e ¥
———
W
Cllas Cox Sy 3 1) ((plS) e LS e L

A8 S5
Engage register in desired position.

Release screws.
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Use of attachments  3-Index head

Cymolo domoud Ol g 31 oolaswl! 3,k

al
i(ll‘“
R Ve
o - =,
. —=

S ol s aless 4 1) IS ankad

Adjust workpiece by means of
crank.

("’"’B oKt | ymn oLl S 6l

To rotate index spindle:

»

S S | Ly

'\T.‘Sc)béﬁ§)5)“J°J”)U'€'<‘u:i }ablbﬁju)@ba&ﬂé)w

Disengage detent pin

.ijg.gj:f).) \) a.li)\.k&vw: AJL.v}J
Rotate index head spindle as
required and re- engage detent
pin.
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Use of attachments  3-Index head

Ty vliio dluwig &) oo (9 55 oamnd
Direct indexing by graduated scale

uﬁb\ﬁﬂ;xﬁ}d‘w‘j@y'

Syorse oelie S5 31 0I5 o 8
ongd o o> (555 )3

The angular position and

displacement of the

workpiece can be read off

from the graduated scale on
the index head.

.\fSJ‘yb)lsM CJ_A‘&L;_\A)M‘JV.«__W.E éli:vl))"?l‘.ﬂ
Set up workpiece. Al 5 e 5

Lock index head spindle by means
of clamp.

.Cl)j-""“g—!.)')‘)d:-“ﬁ&:—; ﬁl))c&d}‘)‘c‘)y)J&»)Oﬁ;‘ ‘L.‘.‘SJ";\)(°J3§)J‘J3fJA‘
3,15 el amio Sl el 55 S Jes 5 e Oy 5 Release clamp..

aile  If pin and hole are not in register

. i roceed as follows.
Allow crank pin to snap P

into any hole of index
plate.
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Use of attachments  3-Index head

Al S SABT | S 4o S s Todma 1 505 ! S 51 oo je 5 e 8l
Jos i 53 g Ll Retighten clamp. Release scale drum clamp.
R

Rotate index plate until pin
engages hole.

;.))_Lb.aw)gbwl?ia .ww?:.l;ubunu&}n;rﬁ‘ ~'\:"SJ“."‘1)}‘J”'VJ°‘
Aas IS - Retighten scale drum clamp. Release clamp..

Move scale to desired
position.
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Use of attachments  3-Index head

\¢

;3 q = (Fwd 53 K ®

oS 5l aiss Ko pis S,

1 revolution of crank: 9°

1 division: 1 min of arc

o‘)‘—.’l}.ﬂl{.?“)“:‘:‘sdﬁjﬁb‘_;:“’)ﬂ Ql)QT)eJ}‘bjfl‘)MaKimbjw

Al B o G O S e el (555 B0 3550 sl
Rotate index head spindle up to

. desired angular position on scale.
Pull out crank pin and lock by g P

turning left.

(G131 ) g AXi0) ol A0 Wi g &) oadliawo gu (9O 35 o
Indirect indexing with index plate unit.

\ Y
- . - . . T - 31271733
23 25 30 Slogiios plad okl dnieo ’ . :g 30° g gg; 14/42[12/36 _”
o P 08 ) i e | |
) 15 24° 2| 18/27 |28/42[34/36
Sk 16 2| 17/34|23/46 29/58
. ] . 17 2[12/34
The index plate unit provides 18 | 20| 2| 6/27] 8/36
all divisions shown in the 19 2|4/38
! i ! - 20 18° 2
Indexing chart' (p7-44). Bl Heum
21 1|38/42
22 1{27/33
23 1|34/46
24 15° 1(18/27|28/42[24/36
25 1[24/40
26 1]21/39
)lj"""b)lsf})"))}‘;"tf‘"‘sw C)l“ ;.:)\./\_SJL\” 57J}J;.-‘5j))'1
V=Y o )asS A8 T | sl
Mount index plate required Consult ' Indexing chart' and find
for the job(p 7-43). desired number of divisions (for
example 19)
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Use of attachments  3-Index head

1 = 327733 L Y
12 30° 3| 9/27|14/42{12/36 '
13 3| 3/39
14 2|36/42

25° 2(21/27
15 24° 2| 18/27 |28/42[34/36
16 g 17/34|23/46 [29/58

2

17 12/34
18 20° 6/27| 8/36
19| Wypiare
20 180 TrT (CELLd

R

2
16° 1]21/27 —
21 138/42
22 1|27/33
23 1]|34/46
24 15° 1118/27|28/42[24/3¢8
25 1|24/40
26 1121439
Sy 5 JolS (sla 6595 slaas ot Glas s e o pls Kbl e 3l a0 jle S Sl g 1 S axdad
Lol oS jasiie (6 S (slag g sl V':“ﬁ =i (§3) )3 Set up workpiece
In the same line: number of full crank The number behind the stroke
turns; number of fractional turns.. indicates the index circle on the
index plate.

Flom o 53 s oy NS Gked) At 5 Bl s o S S Y e el
S s el s :ngwﬁj&&.‘:@)}«adiﬁc@ﬁ
Release clamp..

Allow crank pin to engage any If pin and hole are not in register
hole in index plate. proceed as follows.
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Use of attachments  3-Index head

1\
- 27273 IR <
30 3| er27|14/42)12/3¢] |
3| 3r39
2| 36/42 \
25° 2(21/27
2¢°|  2|18/27 |28/a2p2/3¢ ||
2| 17/34|23/4629/5¢8| |
2[12/34
20° 2| 6/27] 8/36 ‘
214738 |
18° 2‘ !
16° 1|21/27
1]38/42 \
127/33 |
1|34/48 i
158° 1 ] 16/27 1 28/42[24/3¢| |
1]24/43] ' ‘
1121/58] |

S Al S ST ) e oo b g 503 S S | e poal My e Jpdr 53 1) Ll s sl

’)’“J""’C‘J}*”J"Wéu“ A8 S
Turn index plate until crank Retighten clamp. Find number of holes in indexing
pin engages hole. Release screw. chart.

4/38

;l.L_.aSijL_J‘L«J}_:MLg}_l;.-e)L«_JI LS))J’\)(":.“”‘;JW&JJ)’ 355 g0 )Kﬂ: S5k 93 w3 3550 Sl 5

...... 03 g UAL@A AL e
The number in front of the stroke Adjust sector arms in such a way that ...and both arms include the
shows the number of holes. one arm is in contact with crank pin.  specified number of holes.



Use of attachments

i owd =Y piilo dooud Ol g 3 ool §,b

3-Index head

8

OT 5% s o oS 1) (o
cag b an Lusl

Do not count the hole

engaged by the crank

pin.

L!)a.,\:_.\;sujﬁ{b&_mbw &J‘€)V&56L§)_}>J‘M4{C~w}.u
S or b a 0T 0l 8 Al S
Pull out crank pin and lock by  First perform the full crank turns.
turning it left.

S 4 S (S 595 e
O 4ol 53 3 se Sl s
el coal JLs 2 o0k o

ey

Then, additionally, move
on to cover the holes in
cluded by the sector arms.

000
Q
Q
; O
Unlock crank pin and allow to snap Advance sector arms.

into engagement.
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Use of attachments  3-Index head

Mounting the index plate (G115 gw AXA0) ol dxdo (90 5 4l g

r
& B

A 4

e ado s 5 03,8 5L ) Lok 53 1 LB slagsl Hosle 53 | el amio
sk e 1y Remove sector arms. Remove index palte.

Remove screw and take off

crank.

)\WIJN)J;)}«MW J.:S)‘}wb)lfﬁduj)b a:;)‘ﬁ‘)mdw&ﬁ:ié.,\quj
S S (Sove ey s 4
. . Attach sector arms. . &
Mount index plate required. Refit crank and secure by means of
screw.
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Use of attachments  3-Index head

o J 9>
Indexing chart

’j "}131 1)! S 98 slas jj{i S 5908 3 o ﬁ)o!ui}jd';“.x)j.\ RYRVS) f‘, "T! ? } s39 ol
24| A 9 "*‘_'\ a ) EIR; FU g
IR ) R e R I L e B L O
2| € el 2l €., Number of €| €., | Number of
“5:3 e g Number of crank turns 318 e g Number of crank turns B‘g @ g} coanl s “6'3 3 g o
3y 3 2! 3 @ 3
33| 88| nn|  fractional |23 S8 | fu | fractional |23 S| ful | fractional | 32| S8 | ful | frac.
2 180°] 20 | 35 1 | 6/42 130 — T12/39] 15 | - [1/36
17505 19 (12/27 36 100 | 1 | 3/27|4/36 132 - 110/33 363 — |5/46
1700 | 18| 24/27 ‘ 37 1| 3/37 135 - | 8/27 370 - |4/37
1600 | 17 (21/27 38 1 . 2/38 ‘ 136 - | 10/34 380 — |4/38
1500 | 16 |18/27 3 1| 1/39 140 — |12/42 390 - |4/39
140° | 15|15/27 ‘ 40 9| 1 144 - 110/36 400 - |4/40
1300 | 14 |12/27 4 ~ | 40/41 ‘ 145 - 16/58‘ 410 |- |4
125% | 13 |24/27 ‘ 42 - 40/42 148 - [10/37 420 |- |4142
3 | 120°| 13| 9/27/14/42112/36/43 — 40/43 152 - 110/38 430 - |4/43
110° | 12| 6/27 44 - 30/33 155 - | 831 440 | — |3/33
100° " 3/27 45 | 8| - 24127 |32/36, 156 - 110/39 460 ' — | 4/46
4 | 90°| 10 ' \ 46 — |40/46 160 - | 9/36 464 — |5/58
80° | 8/24/27 48 — 1 35/42 30/36 164 - [10/41 480 - |3/36
750 | 8| 9/2714/4212/36|50 - | 32/40 | 165 - | 8/33 520 | - |3/39
5 | 72° 8 | ; 7°| - 121/27|28/36 168 - | 10/42] 540 L= 227
700 7121/27) 52 - 30/39 170 - | 8/34 560 - |3/42
65°| 7| 6/27 54 — 120727 172 - 110/43 580 — | 4/58
6 | 60° 6 18/27|28/42 24/36(55 | - |24/33 180 | 2° | - | 6/27 8/35| 620 | - |23
550 | 6| 3/27| 56 - |30/a2 184 —~ 1 10/46 660 - |23
7| - | 5/|30/42] 58 — 1 40/58 185 - | 8/37 680 - | 2/34
500 5’15/27 60 60| — 18/27 ‘ 190 - | 8/38 720 — | 2/36
g | 48°| 5 ‘ 62 — 120/31 * 195 ~ | 8/39/ 740 - {2137
9 | 40°| 4 12/27/16/36 64 —  25/40 00 - | 8/40| 760 - | 2/38
10 | 36°| 4 ‘ 65 — 24/39 05 - | 8/41 780 - |2/39
350 | 324/27] 66 | ~ 120/33 210 - | 8/42 800 j - | 2/40
11| - | 3|21/33] 68 - 120/34 15 - | 8/43 820 - 2141
12 | 30°| 3| 9/27|14/42)12/36[70 | — | 24/42 216 - | 5/27 840 - | 2/42
13 | 3| 3/39 w 2 | 50 | — | 15/27 20/36‘ 220 ~ | /33| 860 ‘ - [2/43
14 | 2 | 36/42 74 — 120/37 230 - | 8/46 920 - 21486
250 | 2121/27 76 - 20/38 232 —- 110/58 1080 - 11/27
15 | 24°| 2 18/27 28/4224/36|78 — 20/39 240 — | 7/42 6/36/1160 - 2/58
16 2 [17/34 23/46 29/58(80 \ — | 17/3423/46 29/58260 - | 6/39 1240 - |3
17 2(12/34 82 | = ‘20/41 264 - | 5/33 1320 - 11/33
18 | 20°| 2| 6/27| 8/36 84 - 1 20/42 270 - | 427 1360 - [1/34
19 2 4/38} e ~ 4| | feso ~ | 62| [1440 ~ |13
20 | 18° 2[ ' 86 — | 20/a3 | 288 - | 5/36 1480 - (137
16° | 1]21/27] 88 - 15/33 290 - | 8/58 1520 - | 1/38
21 138/42 90 4| — [12/27(16/36| 296 - | 5/37] 1560 - |1/39
22 1/27/33 ' 92 | ~ | 20/46 \ 304 - | 5/38| 1600 - [1/40
23 | 1|34/46 ‘ 95 | ~ | 16/38 310 -1 4/31] 1640 - s
24 | 15°| 1]18/27/28/4224/36|96 — 15/36 312 — | 5/39] 1680 - | 1/42
25 1| 24/40 | 100 | — | 16/40 320 - | 5/40 1720 - | 1/43
26 1121/39 ‘ 104 — 115/39 328 - | 5/41 1840 - | 1/46
27 *113/27 105 — 1 16/42 330 - | 4/33 2320 - | 1/58
28 1|18/42 108 - 110/27 336 - | 5/42
29 1|22/88 110‘ - 12133 340 ~ | 4/34
30 | 1200 1) 9/27(14/42112/36{112 | ~ | 15/42 344 —~ | 5/43
31 1 9/31 115 -~ 16/46 360 19 — | 3/27|4/36
32 11 9/36 10/40‘ 116' - | 20/58 40" - | 2/27
33 1] 7/33 120 | 30| — | 9/27|14/42[12/36 30| - | 2/36
34 1] 6/34 124 | — | 10/31 | | 20' - | 127
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Use of attachments  3-Index head

o i

Backlash adjustment

S 5L s " L,
Remove screw. =5 Ko 1) g fardes oo A o310 4 S oslizal Ll 5l
LSS or:
Either: Insert shims.

Grind off a few hundredths of a mm.

a2
.&_Mﬁ\;—\)@ }(V—Y’f,u.a>eajjj_;§).>b[)}}\:-
Refit screw. S Oleal 1y A e

Engage worm (P7-34) and
check backlash.
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Use of attachments  3-Index head

Sl g 5489,

Lubrication and maintenance

C\)_}_ﬂéﬁj}a‘)‘)ww)j)‘o)mﬂ‘b
M‘O&Mb}}’bﬂ)l&5uﬂ‘)j}mﬁ
S s, 1,

Lubricate index head spindle by
applying grease gun to nipple at
monthly intervals.

‘)Q)}_L?Quuli )k—;‘g’.ﬂ—‘ﬁ‘)‘}—?‘wi_)j
S S,

Lubricate worm  bearings  (worm
engaged) by applying grease gun to
nipple at monthly intervals.




S0 305 F ble dead Sl 3 oolil 30
Use of attachments  4- Compound chuck

3,18 Application
s Ly ataly ;5 S0 S)LS Compound chuck in conjunction
with index head......

...... serves for machining contours
1 (Kleks) silem b (o, niban. composed of straight lines and

circular arcs.
el g b 5 Sy bl el &S
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Use of attachments  4- Compound chuck

Function Jos j b

oKI_m))j_xvaSJA;)ls )‘vjfjs)uéjdﬁjb)l&__lj_b -'\—’\};u—‘d\))>js)“g;ij]’ui'\"

J}.\JJL;AA.’;WJV.:...E a)‘J._:‘A_:.l_A.:ljJL;aQLiaf.]a.m)C,\:ﬂjﬁ uj_l.]a.ﬁa)‘.l_:lu)ljwd})

The compound chuck is \ ek edls &S >
attached to the index head S S (el ) 7)) ek £E :
spindle Y In this manner, centres of

Each of the two slides can be moved rotation can t_)e moved ad lib
+40 mm(1 1/2") from their midway On the workpiece.
positions.

ol DL (595 w5 30 8 315 (90 5 4l gw
Mounting compound chuck on index head

¥ o]
) °
0@ .—1
. e
° - [
eKI_.»}))_aAM.bgT,SJA;)LS J..;SW‘)JL&J'@)L@}:

iy oS Tighten 4 clamping screws.

Attach compound chuck to
index head spindle.
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Use of attachments  4- Compound chuck

Slide adjustment IS i
\ Y r
555 S wSohee 2L 20 |B

The upper slide is ad-
justed in the same way
as the Tower slide.

WS ey o) LS 51K e
....... as &S - Sl sla

S L5 eSS (oS ) slase 5
Release slide clamps.

Move slides either by means of
knurled knobs

¢ 5 :
olaal, (2paS fend pubis Job ‘

el

‘MLA,JJs

...)_?\.oa.gwlgio()d;ﬁwd'x

The Tength of slide ad-
justment can be read off

S Sl 93 O s b

S Sler 02

. or by applying socket
screw key to traversing
SCrews.

. from the scale with
adjustable index mark
and from the scale drum.

To zero the scale drum

‘)UAL_:}Aja:J_SJ_.:bG?_i,..

..,\:ibji.
....release screw and rotate
drum.
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Use of attachments  4- Compound chuck

)EMQG;)‘,A

Mounting the workpiece

S oslaal 3 el )
fLE_} b —
S ke A D -
S iodee VY CBM -
Use
-three-jaw chuck

-mounting flange 80mm
-mounting flange 120mm

A

)

)" J—J le AC,BLo )*l oo laz! Cﬁr
rUﬁu ax80 (S3, C;)Lbu,s;)l)..
oz T 1) e (S

When using a mounting
flange first attach
workpiece to flange
before mounting flange
on compound chuck.

a2 ol ks 4 L IS 2SS
AL A

(5 mckn A S o )

Attach locating fixture by means
of 4 screws M8 (metric thread 8
mm).

Sl g 5 689,
Lubriccation and Maintenance

Q

\e

[ 5

eV STl Gy S ey DL
S e,
£ SIdes 8, ®

HLP ISO VG

Lubricate traversing screw bearings
by means of oil can as required:
transmission and hydraulic oil HLP
ISO VG 46.

Sl 505, S el | Led 528 Slehs
O s iy, 5l SSL
Wl HLP 1SO VG 1

Clean slide ways as required and
apply thin oil film: transmission
and hydraulic oil HLP ISO VG
46.

44.‘6)[&;5}) J)J_>- )\ osleul LS‘J’

S dal o AN aio

For 'Table of lubricants' see p 8-1.
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Use of attachments  5-Spiral milling attachment

3,18 Application
e 5 e o et oSas Spiral milling attachment with
tailstock

.u&fs&bjaa&.ﬂb@

.... for milling helical and spiral
35 o5 e 1) S grooves a_nd flutes of any lead
' configuration.

S35 2 O Bl ks s il s
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oy gl pegase olSwd -0

5-Spiral milling attachment

Cyairlo domoud Ol i 31 oolisiwl 3 b

Function Jos j b

Mﬁcé}a;s)bg}‘:‘j @)L& o&.w}
b}&f

The spiral milling attachment is
mounted on the table slide.

(e S Gasb Sl e JLss S
SIS S e g e el
Lo mple ¢l Gk pds 5 odd 58 5

2sd e 854 B sl leelS

The direction of

required

The rotary motion of the spindle is
coupled to the slide motion via a
change gearing designed to provide

variable spiral leads.

O oy pymn 53,5 Cpr

S5 ol L olas
spindle
rotation can be selected as

JP Qb}' = b Lg":’]]"‘ @)b aKL.uJ
6%}}}}-} 5.)\_3‘3; S 4> VJG PR

P P
The spiral milling attachment
can be swivelled about its

vertical axis for milling tapered
spirals.

p@%}ﬁ[)\j&bo@w))w

.,ube s rfa:\
The spindle can be rotated by
means of a crank....

M)MJ&\) L,<_.: LS\)b)

A2 o (s

and is fitted with an indexing
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Use of attachments  5-Spiral milling attachment

omilo (595 OGS (43 55 5lgw
Mounting the attachment on the machine

Sler by 0 1 (315 e olKas by e L (dies) o 55 (gls o anr
S Dl rtle 5558 S0 Remove cap. Tt s s ) IS T el
Ll

Mount spiral milling attachment Slide change gear box into T-slots
on table slide by means of 4 up to stop and secure by means of
SCrews. SCrews.

L

adl> =l b Slsa e
J\.Ms))‘j ‘aJM.SJ;JS

Move spline shaft into
coupling sleeve.
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Use of attachments  5-Spiral milling attachment

Cyairlo domoud Ol i 31 oolisiwl 3 b

Lead calculation zw ylo of y dmwlxe

A

ooy I fabiny el N

a8l

= Yoo E E S .9
S Xbxd Xth
glaslacs slass =5 K )

(el garsns slasasas o

)Lo (alf\_b.\) 5oLl vl

(S el v gp famio o
The spiral lead S is

governed by the formula:

8 AxCxEx8
S =200 x s xgXFXG

(a-h: number of teeth in
change gears)
For spiral lead charts

»

ﬂyﬁ‘slﬁo.\i.\ﬁ-ﬁ=a‘h S= (d})")@-_‘)b’(g
a-h: change gears D= Graskeo) )8 anked las
DX Tt = (jacke) IS skl Lames

S = Spiral lead
D = workpiece diameter(mm)

see p 7-55). Dxn=workpiece circum ference
(mm)
3.9 g ol
Spindle head adjustment
¥ ¥
Soa by e il el Gl ’ D x
_ tan o = 3
: A“';SLS" ) dla,fj‘) s g0
o = arc taan'ﬂ
The vertical spindle
head has to be tilted
to an angular position
for spiral milling.
sl >l 4l Ol=Cbl >l a5l
Tilting angle o D= jzedes) IS ankas Jas
S:@)LA r@

o=tilting angle
D= workpiece dia (mm)
S=spiral lead
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Use of attachments  5-Spiral milling attachment

Spiral lead charts (i p6) gwylo of y & & b g 0 Jouo

G"‘s’)l" r,lg T2 AL IR VR @g-;ﬂa—rg PR FYRCREENN

ke | b o | f e |djc|b]a e | h | o | f |6 fdjc|b]a

Slgggl( Change gears S|2;;:| Change gears
mm h | g l f I e I d | c ] b l a mm h | g I f l e ] d | c L b 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 64 | 32 | 96 [ 24 | 90 | 72 | 80 | 36 180 40 | 40 [ 96 |24 [ 80 [ 72 | 24 | 96
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 [ 8 | 40 | %0
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
21 64 | 32 | 96 | 24 | 80 | 48 | 40 | 56 350 20 | 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 | 9 800 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 | 9
. 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 | 72 | 90 | 40 | 96 4500 40 | 40 [ 32 [ 90 | 48 | 96 | 24 | 96
80 40 |40 |96 [ 24 [ 90 | 72 [ 48 | % 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
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Use of attachments  5-Spiral milling attachment

indexing operations (4o 35 pawdi 4 H g3 g0 Oldos

—“qu.p).)s_ib\s <=l>u‘ m.....z.? K S0
(v

JJJ_>_- a cJJJ;.- ﬂzLE.a )\ oalatul LS‘J"

(V=88 (o) UAS anr jo (o
The procedure is the same as
described under 'Index head" (p 7-
39).
For tabular values see 'Indexing
chart' (p 7-44).

./\:—\SC,.LNDJAJJ€jA\ 4_’b<)j2ﬂ_.«)o.l~suw‘fj_hl
Tighten clamp. oS e L, S el el

N
Set selector lever to right-hand
or left- hand lead as required.

RIGHT ='>j§ C«Ab @)L&
LEFT =58 o gl

Mounting the change gears (aig%i S owud 32 48 35 Jlgw
" W

72} 24 | 96 [ 24 | 90 | 36 | 80 | 24°
56| 36 | 96 [ 28 | 90 | 24 | 80 | 24
90 | 24 [ 80 [ 24 | 72 |48 | 96 | 36
40 | 40 | 96 |24 | 90 | 36 | 96 | 24
40 | 96 | 24 | 90 | 24 | 80 | 36
40 | 40 | 96 | 24 | 90 | 28 | 80 | 36
40 | 40 | 96 | 24 | 90 | 24 | 80 | 48
64 ) 32 o6 | 24 | 90 | 72 | 80 | 36
40 | 40 | 96 | 24 | 90 | 24 | 64 | 48

12 40{40(96 |24|90 36| 80 |48

14 | 40| 40 | 96 |24 | 90 | 36 | 80 | 56
15 | 40 J 40 [ 96 {24 | 90 [ 24 [ 64 | 72
16 | 40 | 40 [ 96 [24 | 90 | 36 | 80 | 64
18 | 40 ]40 [96 [ 24 |90 [ 72 {80 [ 36
20 | 40 1 40 | 96 |24 [ 90 [ 24 | 48 | 72
21 | 64 | 32 | 96 [ 24 | 80 | 48 | 40 | 56

O|lw|| Nl &|wiN
F
(=}

6@;};.1;.—&1;\)&4,,35&5.\345-,? ﬁyﬁa&kﬁwﬁbjé)rﬁa ﬁo\l.:_w)a\_!\) J@jﬁéuoxbﬁ

Lubricate bore of the three Adjust change gears by means of
! change gears in the middle. adjustable mounting pins.

Select change gears as shown in
Spiral lead chart'.

spiral lead =zl r@

change gears = .2y sls sids
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Use of attachments  5-Spiral milling attachment

VU

&NUV

AN nn\

):Laaddbﬁgd;);é}a‘\s.gﬁw @@)@lj(eﬂb@))ob;\,sw
ey alols oS o3 S ot

Make certain that gears mesh with slight Clamp adjustable quadrant by means
tip clearance. of screw.

Hand of spiral lead T 3o of y cug (WRiSl) ki

S

I%s_é]b@owglﬁrjﬂ¢ﬁ\ :Qﬁa\)djla@ewglﬁdl fJM
Selector to the left: Selector to the right:
Right-hand lead. Left-hand lead.
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Use of attachments  5-Spiral milling attachment

Tapered work b g 9o 45 axkad

A|

by s 59, Al ppele sl '
cagslo snlanll sl 8 Je 5l

Use horizontal cutter
spindle for spirals on
tapered work.

J—wdlj—.’b ,_.a;”}ﬁduc.b.k:—f .J:;SJ.;\)o.\J)\J..@SJ/'éLPw?w
S Ol 1S aabed Lo Release clamping screws.

O= b s 5es 4515

Select change gears for mean
workpiece diameter D.

o= taper angle.

(oo Sl eslizal b 1y (315 e oaas I CIV IV PRI KV GNP PR [T R

- AP T SIS I K Retighten clamping screws.

Swivel spiral milling attachment
through 1/2 of taper angle using
scale.



Use of attachments

il gyl o guate oliiws —0
5-Spiral milling attachment

Cyairlo domoud Ol i 31 oolisiwl 3 b

work locating fixtures ,i aatad ;o o1 9 £ 3¥ (s o5 )5

)

Collet chuck M16 (metric thread 16mm)

with collet

Tailstock (& 8 S yo olsiws

)

)#)ﬂﬁ&f@@}&%ﬂjr,ﬁ\

-

Tailstock sleeve clamp and adjustment.

v-59
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Guide way clamp.

o
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Use of attachments  5-Spiral milling attachment

worm backlash adjustment <A il 4
) e
[
~
S [
s =
N
o
\ ) [
.
Aoske b G 03 S D oS S e | e
Remove cap. Slightly loosen grub screw. Tighten grub screw.

‘,_,j,,_, )-l Ay OB}J’ 63005 > ‘
KV, OIS Jos =l bl

Worm must still be
smoothly and easily
movable after the
adjustment.

YN WIS YL
Refit cap.
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Use of attachments  5-Spiral milling attachment

Sl g 5489,

Lubrication and maintenance

»

G g, ) 925 s eI 2 )

Sasdd 5 okis aar 25, @

HLP ISO VG 46

Lubricate change gears daily (@
transmission and hydraulic oil HLP I1SO
VG 46).

b 8\_}0); B f}]l" ol = ) ge
S S,
(Sl s o 5 &)

Lubricate worm gear drive as
required (a antifriction bearing
grease)

J.:S‘\.a;-‘ja/\—\fml.@,&j) J}Ja-)\ oslanu! 6']"

For 'table of lubricants' see p 8-1.
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Use of attachments  6- High-speed vertical spindle head

3,8 Application
..... 3L Cs s (S5 508 b s rI;Iigg-speed vertical  spindle
ead....
Ols o aS3lsm G55 Gl e ... for materials permitting high

S il 5 sl b e L L cutting speeds.

39 P
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Use of attachments  6- High-speed vertical spindle head

Function Jos j b

tWI

e S ol S (63508 53w dﬂjﬁygwalﬁusw\ Sos=e Sl 3Ly o (3508 55w

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....

head is mounted on the headstock providing 6 spindle speeds via a
in place of the standard vertical belt drive.
spindle head.

+40° 4_:}\) a)'\J‘_'»‘ “ .b‘j.? D e

PN R L
....and can be tilted through an
angle of +45°
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Use of attachments  6- High-speed vertical spindle head

Cmilo 593 358y (3955 ylgw
Mounting the spindle head on the machine

ol @35 as 55 —ol s E S s Flse 4 ) e Al S e dle e 53k a0 1 A

CAY o) i O Cands (S5 b S3) 53 3 s 50 (] Mount spindle head on headstock.

(0 J:lsb)‘_}¢bli)ﬁ,.9ﬂuﬂj¢w

Move standard vertical spindle Attach transport rod to eyebolt
head back to its rear rest on high- speed vertical spindle
position (P5-43). head.

K3 S KL ool 5lugl slgomen 5530 ot by 5w G asls 550 5L j3 55250 28 cla 4S5 3

S S Joy RS a5 00 03,5 Sl s ) S od S
Tighten clamping screws K1 Connect spindle head to S o3l
and K3. connector on control cabinet.

Use controls on control console to
switch the spindle head on and off.
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Use of attachments  6- High-speed vertical spindle head

Speed selection s gw it

b

Wl 5038 Jo ) e slee sl AS 5L Bils gy e GRS JKEV as

428, 5l Open guard. Al o ks
Release clamps and move motor Fit V- belt to desired pulley.
forward.

| 2 3 4 5 6
(}/. 1900 | 2350 3000} 3350 ] 4350 | 6000
min

oo sk QLA S 1) 50 5 gl al godiS el Hiee sl a oty bl e Gs s
Indicating plate S s I3 R RHW

Move motor back again and retighten Close guard.
clamps.
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Use of attachments  6- High-speed vertical spindle head

Mounting the cutting tool BN U™

~

4

Cﬂ‘.}jjd’ﬁ—j aJJS oslinal 4a8s Bl
S b das &S Y w b aes

g
Use button to move pulley

locking pin upwards and allow to
snap in.

LISt 5 eslayl 3 e SadS 5 1, i3l S b ) da o oS S
G o) oS s 0 I T 51 eslizad

LA Release pulley locking pin.
Insert tool into spindle taper and

clamp by applying socket screw key
(Allen wrench)to drawbar.
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Use of attachments  6- High-speed vertical spindle head

Spindle axial adjustment I yg9% ¢ 5 950 mald
v
»

N/ B 2
A S
[ 55 »

A

o\
==\

/
{

{

%

[{
"
<

J:_\SJAJ(aJS)JAJ:€]A\ ..... ﬂcﬁ'ﬂa:kﬂ.&n\bh‘)w&u)w Jflf)liT)laT)\owalbli)
Release clamp. Advance spindle, using either spring

barrel..... .. or applying socket screw key

(Allen wrench) to shaft.

)

CaSocdn | e o0l aS0 50,0

aolys Joloa y aiS,, Ciea, jyme
.,
Unless clamped, the

spindle will move back
to retracted position.

Retighten clamp.
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Use of attachments  6- High-speed vertical spindle head

38 0 9955 & i
Tilting the spindle head

J“.‘.“SJ‘:")L’L’)“‘LG'{'LS% J)yﬁjljb‘))ﬁﬂ‘m@)lobw‘b J:SW@JL‘)OJJJ\J&&L%

Release clamping screws. A4S ks Ly Retighten clamping screws finger-
tight.
Adjust spindle head to desired 9

angular position using scale.

bl ey w1 Gl sl Cundse
%.Swvim\)a.)u)l.)\& 6%

(Glm abols (25, hlosl abely G35 _ _
Retighten clamping screws firmly.

S i s 5k 4
Fine- adjust angular position by
means of precision angle gauge or
test arbor (air gap method).
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Use of attachments  6- High-speed vertical spindle head

P\ EYCL SLTY)
Lubrication and maintenance

uﬁgﬂwwo»ﬂanFQ‘
S slage S9es S 5L 1L 558 S
S SL L SBhol ws slbll,
caw e ezl 0 feliise o

bugs L1801 KPR =
23S el e o1,y e

Remove and disassemble
cutter spindle at inter- . s
vals of approx 5000 hours| -7~ %057 Sl et b sl
of operation, degrease o Lolen j5i50 b s o LS
antifriction bearings
and apply A\ ISOFLEX
SUPER TEL special grease To  replace belt, release clamps
to ball cages only. sufficiently to permit removal of
motor with base plate.

Al o3 Ll

Preferably to be done by
DECKEL service personnel
only.

J?S aK.': b/\—\ W).> &)L{Lé}) J}J}-
For 'Table o lubricnts' see P 8-1.
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Cyairlo domoud Ol i 31 oolisiwl 3 b

7-Universally adjustable spindle head

éﬁ)l’

Jj_whgl_A)lSL;\ﬁrt_E;JbHGj}J_&

&chjb_.ﬂé\)b‘x_igk’.lajé)ljjfééb_g ......
(LS 58 6l b (Ko, Slalas ) sl ausls
C)LQJBJEMB&\;J}!;)L;)&MJF

TIPS g R W

Application
Universally adjustable spindle
head....

... for milling pockets with angular
side walls (on castings) or

For milling, drilling or boring
oprations on workpiece surfaces
inclined in two planes.
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Use of attachments  7-Universally adjustable spindle head

function Jos 3,0

%ﬁ
Ll

P 5E 6&}5 ‘_g\fﬂj‘.ﬁ&lﬁ)fﬁ .W\mﬁﬁ&@)ﬁjédya&wsdl ﬂd_yu‘)yu&i Jf@)%{j ......

S5 308 5 by Sl (Ul 555 3,3 ) ekl 355 e e Yl el o5 LG
It is adjustable about two axes: inthe ...and, in addition, about a second
. same manner as the standard spindle axis.

3% Ol head.....
The universlly adjustable spindle
head is mounted on the headstock
in place of the standard vertical

spindle head.

R ogesbe e a5k Gy e sk

SHl " sde 53 a4 WSB Candy 35 lils 3 (b e ) Lol e

&1 o ed sl V":Jﬁ'; S
The vertical position is defined by  The spindle quill is axially
two index pins. adjustable.
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Use of attachments  7-Universally adjustable spindle head

omilo 595 399 (95 Mg
Mounting the spindle head on the machine

»

Gl 4 ) bl gosee 5 e 3 e abes o bl A e @B s A8 Sl L SR e
(O—ivup)v\iju;,ﬁ.cu)iﬂ ..\.:JS.XA.l.g«é‘ bj};wd)j@&fm&w)'cﬁ,osjs

Move standard vertical spindle Lift universally adjustable spindle g boes S b X S

head back to its rear rest positin head by its transport eyebolt.

(p 5-43) 2 plasil g
Mount spindle head slightly
turning transmission handweel to
facilitate gear engagement.

A» Yy(C__) Doog e

opoano

Il fQ

K3 5 KL Jlail Gl 5l oslinad b odidt o Olos ahews &0 Jloysin 50w eizmer 5 055 sl 5 s, 50

Clamp by means of Clamping AL e 3l e o gease

screws K1 and K3. The universally adjustable spindle Switching the head on and off and
head is driven by the drive gear for speed selection : same as for high
the standard vertical spindle head. speed vertical spindle head
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Use of attachments

7-Universally adjustable spindle head

Cyairlo domoud Ol i 31 oolisiwl 3 b

G 1o o P
2B 9% 43 (59 pid £S5 2 O
SIS you o5 paladd
35 534S Sl o 5 Olagy Jos 50

C;...Ale.k&@ﬁd)ﬂ)ﬁﬂ

L0=YA 0-YV 0-\Y ,0)

Mounting the cutting tool
Advancing the spindle
Setting the drilling depth stop

The procedure is the same as
described for the vertical spindle
head (p5-12, 5-37, 5-38).

Tilting the front part of the head § 9 yw 9ok caomd (W18 55) (38 55 O yi0

J)J_AJJ«SCAM\J:JJSQL«@.!J&&)) }

(o—vvup).u@,:.;@wj;ﬁ

The procedure is the same as
described for the vertical spindle
head (P 5-32)
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Use of attachments  7-Universally adjustable spindle head

38 0 S Canmd (LI ) (4955 S e
Tilting the middle part of the head

.3

J?S‘J.&bo..\.vﬂ.l.@s/;d% c.@\)ﬁd)ﬂd}@b”é}l—vﬁlﬁ‘“ W}Mb)}ﬁﬂk‘)w
Release clamping screws. (0288 O ) e obde 55, osllas

Swing out index block. Move middle part of spindle
head to desired position on

scale.

mw‘)a.,\;)\.,\.@i;é%iwﬁb dJ.:A )‘ ol L b LS‘ 44_‘3\) IGIVT -3 A?Swviml)a.)u)\,\,@ﬁé%
Cboash dowp by Ol S b bl
Retighten ~ clamping  screws A4S e 33s 4k (335 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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JU ges s BB 558 -V Colo dowond Ol jupxs 3l ool b

Use of attachments  7-Universally adjustable spindle head

M0 Cardg 4 8 g (305 B e

Setting the spindle head to vertical position

B

LSS Oy 1 S Sl S L oS Slemn e & olds 53 8 Gy 1y e
Swing out index blocks. Release clamping screws. S ke
Set spindle head to zero on both
scales.
S Omibo 15

For machining

s Gobow 1 "l L aSal S S e L el Gl Oam Sb w1 " L sl
(S 5,00 5 (A2 05w sils S

b UL "l S sal " Retighten clamping screws. Swing out index blocks.

S les
Swing in index blocks.
Move index blocks into contact
with register pins.
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JU ges s BB 558 -V Colo dowond Ol jupxs 3l ool b

Use of attachments  7-Universally adjustable spindle head

Damping of vibration (] M CY R YRV IR
\ Y

o s, Bl pebo B 9,
S350 e < (Jlo,amgr 559 )
a2l )l oo lan! ,olf.:-.a).s oS cuwl
Ssze 51 oS Sl 5 S5 sl
Garelale,l bl oS ode T
xSl g o yolb 5 fasbs

a.xLi‘.p.‘)L,g <o yobss )a), 1, .
Sl g o)l adsn) agsle
(S

Apply brake only if re-

quired (generation of
heat and excessive

cazles (o wear).
The universally adjust-
able spindle head is
provided with a brake
designed to eliminate - R T
chatter marks caused S o3 Sl s wdls 558 ad e
by vibration at low LS o s o el gla 4 i
spindle speeds when S | s Gl 5 € a3
large cutters are used. o5 0 Al ad il oS e
ele gla 4 jie G
Dy g PN a5
Damping ring clockwise:
Brake applied.
Damping ring counter clockwise:
Brake released.
Solnes g o589
Lubrication and maintenance
®
G oEa) ey s 4 LS ais s
&j)cb@))j}&j)w 5
A Aled anrl e A amio s Lgd ) s Sl el 6l
STasded 5 olis amr 25, @)
(HLP 15041 For" Table of lubricants' see P8-1.

Apply oil gun to nipple at
weekly intervals

® HLP ISO VG 46
transmission and hydraulic oil)






) S sly pgae §,8 A oolo douwoud Ol g 31 solaiwl §,b

Use of attachments  8-Corner milling spindle head

3,8 Application
-J Corner milling spindle head with
Lol ad 5 458 o sasee b adapter.
STeld ... for milling of internal corners.
B I e N P ST S1 S FCRT- O
29 0l
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) S sly pgae §,8 A oolo douwoud Ol g 31 solaiwl §,b

Use of attachments  8-Corner milling spindle head

Function Jos j b

>

Gl bl bolan 55 a8 55w l Jits jyise SO lls oBas pl £ 3L glag b S ol 5 e o
S5k S 03 okl (3508 50 o) 5 s dend SG s w8 0l Ul s D) (l) Sk N (i) o

B L TeTTe
o Lnds it Gk Sl e SBED e shindle can accommo

The corner milling spindle head (o pdy o ol date tools of 4
with adapter is mounted on the ] (5/32™) and 6 mm

headstock in place of the standard (Ijt_h_as ah drive motgr dIOf ?ts 0;\";’ (1/4") diameter.....
vertical spindle head. riving the cutter spindle via a belt

(speed selection by repositioning
drive belt).

)

SN
=&
= &\

\

3

a2 q.° 4.;}‘)' G .L‘-bJ D e U.Z.LJ)A.G PR d)} U‘j-'; & \) )J_ef.ﬂ

...and can be tilted through an The spindle head can be swivelled
angle of 90°. about its vertical axis.
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) S sly pgae §,8 A oolo douwoud Ol g 31 solaiwl §,b

Use of attachments  8-Corner milling spindle head

Cmilo S99 398w 9955 ylgm
Mounting the spindle head on the machine

b AT ’ ; o

5

- \
e I

gl =y Al

(0=8Y 5) ly u e O 5Su Mount corner milling spindle head. A
Move standard vertical spindle Clamp by means of clamping
head back to its rear rest position screws K1 and K3.
(P 5-43).

2r b Spee G e U 5 UL s 02 s SRS sl 4S5 )
S Jos RS amr 03 e S 035 el 5 hs Gl WJ RS
.,L:S oalazel

Connect  spindle head to Use controls on control console to
connector on control cabinet. switch the spindle head on and off.



) S sly pgae §,8 A oolo douwoud Ol g 31 solaiwl §,b

Use of attachments  8-Corner milling spindle head

Mounting the cutting tool (§9 &) v 3130 9955 3lgw

\ Y

o Sl &= 30 P 50 '\
Py (gl ) packe ¥ b

[

Dl Olss oy —\l—— ) oo

The corner milling . S

spindle head accommodates| N|

cutting tools of 4 mm

(5/32") and 6 mm (1/4")

diameter. -
—

.J:&;L:éoﬁf))\)b)‘ﬁ‘ J::SC,\.LN')L;{..JJaJS

Insert tool into collet. Tighten collet.

Tol profile angle 413 Judg » 4915
Y

Dl € (50885 5 e By e ’

fargly Soslle b (52 &s)

cail Glebe g asis by s

The cutter must have a
certain taper angle,
depending on the position
of the corner milling
spindle head.

£0 sl asls Camdsn 53 S5 adsS S h e pln 5 5 (s wsls) by e sl

RESE 4235 V1 5 a5 Y0
Corner milling spindle head in 45° Taper angle (profile angle) of cutting
position. tool 35° 16",
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Use of attachments

) g5 Gl pgato 8 A

8-Corner milling spindle head

Cyairlo domoud Ol i 31 oolisiwl 3 b

Speed selection s gw bt

» \}\\ Y "
/

S L Len

Remove screws.

\e

Al 1y e Bils iy 5o M'CJ_?);“J'JU}»)L,;)HJM

Take off belt guard.

Place belt in one of the grooves of
the pulley as required.

H(SeS oL ) S S P s
;3,93 Yooo )}Jm-od—-f—,w
ol e 30

(S o) S (Jae s
29 83 Fooo 5,9 Jue s
G| WBBIS

Smaller pulley: A
spindle speed 4000 min

Larger pulley: 1
spindle speed 6000 min

L )
Refit guard and screws.
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) S sly pgae §,8 A oolo douwoud Ol g 31 solaiwl §,b

Use of attachments  8-Corner milling spindle head

Tensioning the belt aowd ;48 3 dw

\

A ot Caass a5 e AS b L AV sl s E L, s
Move spindle assembly to desired Release screw. Pull up motor with angular flange.
position.

S Ay ol i Jlesl L S s T3 L=
o) das Jsb Gl a8 b aens Retighten screw.

(555
Belt should yield slightly under
lateral pressure with thumb.
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) S sly pgae §,8 A oolo douwoud Ol g 31 solaiwl §,b

Use of attachments  8-Corner milling spindle head

o i
Replacing th belt

)
)

M«bw&ﬁ);)csﬁjl{\)@ ey Ol 3 Bl Canbs g 1) 58 e .J,";Sc)l;l(éﬁ)w'cﬁj\\)w
sk 531, Setspindle assembly to horizontal Remove belt from pulley
position.

Release csrew and take off belt
guard.

&
™
S 5L ez LSS O 1y Ol 8 s ol bl s s e S OL L
Remove screws. Pull out swivel axle. s

Remove screw and pull off sleeve
downwards.
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) S sly pgae §,8 A oolo douwoud Ol g 31 solaiwl §,b

Use of attachments  8-Corner milling spindle head

Y A
' celdbs o S law o Lgs sl
c S Jos 595 wlides WSe

(Y- Ul IRVEL P Y I8
To reassemble the parts,

reverse the above pro-
cedure.

Tension belt after as:
sembly. =

S s |y aend
Replace belt

Replacing the spindle assembly (338 Jwo ) U5 y9o0 4 dlaio Wlabad a9 o3

r

”

b

\\\\:

e

':.t %,
"/’u
)i
©

|

"\\.
.(V—/\Of)..l{.)}lﬁjbbw Ml)()ﬂ}g))ﬂjﬁ%@@&lﬁj .Q)}Lﬁ))\);ﬁa;

Remove belt ( P7-85) Al )3 il ceass  Remove collet.

Set spindle assembly to horizontal
position.



) S sly pgae §,8 A oolo douwoud Ol g 31 solaiwl §,b

Use of attachments  8-Corner milling spindle head

<
A
Loske o L o sl oo 1 a5 slad o g Apsle O (Ktbe,S s
Remove pin. Remove ring nut and washer. Pull out collet sleeve.
a

Sl ye Uy poas |y LSy | @
(S Jes 399 Ghay oSE
oY K cwlabd o Sl 5l S
wzate e S 31 S50

I 1S0F LEX SUPER TEL
B LS ke )

a ¢ L‘,_'._ij) ‘_Jj_\._? )‘| solazu! (51)4

_%Su?!f/\_\ fa=do

Clean or replace bear-

R 5 2 \ s Lo S LY ings. Before reassembly
”)jI“I. g 3w SRS (reverse the above pro-
Remove pulley. LU PR I, Ko b sde cedure) apply thin coat
b Sk of A\ ISOFLEX SUPER TEL
ooole O e special grease to bear-
. ings.
Pull out 3 bearings to the .
left and 1 bearing to the For 'Table of lubricants'
right. see p 8-1.
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(Filed) (G a5 5,8 oA oiolo dosoud &l g 3 eoliiwl 3 )b

Use of attachments  9-Slotting head

3,18 Application
3SR Slotting head......
Slaks L)l (o sl (gl ...... for machining keyways,
o grooves, slots and apertures at any
sblss b Lé"")j—"”) lajls ‘Jl>}b ang|e_

'J})@)&f calisee
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(Filed) (G a5 5,8 oA oiolo dosoud &l g 3 eoliiwl 3 )b

Use of attachments  9-Slotting head

Jos b

Function

SA sl G5 S o sate 5
ele e a3k s L eolikal

.)ﬁ&)]}ﬁ:
The slotting head is mounted on

the headstock in place of the
standard vertical spindle head.

el @5 LB )8 sk AT o3l Wiy e S5 alS 5w
The stroke length is adjustable..... 338 G b 93 A a o

....and the head can be tilted
through 90° both ways.

Cmilo §95 99 (33 A 339 g (9055 Slgw 350
Mounting the slotting head on the machine

(2

=}

Condy 4 |y 2kl (65 508 53
(I D N P
Move standard vertical spindle

head back to its rear rest position
(P 5-43).

S @50 02 S Sl |y G5 S e KB 5 KL sl dlus a1 55

ool iy Lo S S 33 s Clamp by means of clamping
screws K1 and K3.

Mount slotting head, slightly turning

transmission handwheel to facilitate

gear engagement.
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Use of attachments

(F3)ked) &) b5 5,8 -

9-Slotting head

Cyairlo domoud Ol jupxi 31 oolasiwl 3 b

SUAS o Olen ahwy 4 (G5 4S5

The slotting head is driven by the drive
gear for the vertical spindle head.

GRS 5 03,8 gl g s b
)Jﬁ‘}_w‘}_«ﬂ/l_t.@e&?_w)u_ﬂ)JC,&J_w
el (63 50e

Switching the head on and off and
speed selection: same as for vertical
spindle head.

mounting the slotting tool (3 Jlwv 31 31 99 55 3lgw

[

0

B

Qb‘_}" BLEE Ve OL<:.-'J j;)‘f‘ BL b )‘J”‘
S ks g3,k y,s  Clamp tool by means of nut.

Attach tool to ram and adjust parallel to
direction of slotting stroke.
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(Filed) (G a5 5,8 oA oiolo dosoud &l g 3 eoliiwl 3 )b

Use of attachments  9-Slotting head

setting the stroke length <& 3 w395 Job paldd
K

\
2 (| [
cip
. \
e il el Release screw Apply socket screw key (Allen
. wrench) to screw.....
Move ram to lower end position
by means of handwheel.
bl
®
// / mv( :}/W ',///s 13//
/}1/ 4 (// / soffs feog 5«)6
|/ ¥/ o 4
B
S s el Ly S Ik S s e [y e Sl A Sl S 6 sl LBl
A5 sl s
....and adjust stroke length to scale. Retighten screw. Make certain not to exceed the

maximum permissible stroke rate.
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(Filed) (G a5 5,8 oA oiolo dosoud &l g 3 eoliiwl 3 )b

Use of attachments  9-Slotting head

Tilting the slotting head (&) Al 348 sw (y19 55) (99 5 &y

$

S D e Sl e Sl el U 1y 5 S 5 e b b s 4l Sl eslinal U
ol e sl Gy 4 sl Al Canss 4 G b

Release clamping screws. S S ol
Set slotting head to desired Fine-adjust angular position by
angular position using scale. means of precision angle gauge.

WTJJ}M b a.l.;)\.l.@i LSLQ’J':‘,
s

Retighten calmping screws.



(Filed) (G a5 5,8 oA oiolo dosoud &l g 3 eoliiwl 3 )b

Use of attachments  9-Slotting head

Lubrication (daily) (439,) & &9,

\
3

i

O o8 A VUl ey g Sl el b eslinal U oS e @BLL st 8 4
A o A s (P o )
(1SO VGYY! (SO VGY+»

Lubricate ram by applying oil gun to Lubricate crank bearings by applying
nipple with ram in upper position oil gun to nipple
(1 cm3 @ ISO VG 220 bedway oil) (1 cm3 1SO VG 220 bedway oil)

Lubrication (weekly) ((sSé) &9,

s A S 5 )}5_&}) .Cb-"'”“'f .J?ZSA;;-\JA/\—\WQL@JJJJJJQ-)WNU.LA\‘.;\J{

L . For 'Table of lubricants' see P 8-1
e OF (OF a0 e
ML&:}})J—;A &_'Oj) g_,xg.ajiﬁ LS"’L'I Y)
(HPL ISO VG ¢1 &S > Jlsil
Lubricate ram drive shaft by applying oil
gun teaching nipple
(2 cm3 @HLP 1SO VG 46 transmission
and hydraulic oil)
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G0 (Sl y S (gl p pguato §y9 o)

Use of attachments  10- Precision boring head

Cyairlo domoud Ol i 31 oolisiwl 3 b

éﬁ)l’

G=ds ol S o a5 6w
----- Soge 2ok oS 4 g
5 U 3l s Slles Sl

Sy o IS Gl sl

Application

Precision boring head with built- in
axial feed.....
.....for vertical and angular boring

operations.




&30 (5 S0 gl pgaso j 8 ) oilo dowond Ol g 3l ool j,b

Use of attachments  10- Precision boring head

Jos b

Function

Soo 53 Sl b pesase Spw ag o sl o G5 L e vy 4 L Ol 5 5 g S
$3508 Syh oo 53 5 pedle e (g5 .w\mhi&lé&gbj:\li@awk S5 Sus 5 s J S slgs

PRV UV R H{ C The boring spindle is axially NP P R gt Jow
- . adjustable either by hand or with .
The precision head is mounted on the power feed. The spindle speed and downfeed
headstock in place of the standard rate can be selected by means of
vertical spindle head. controls on the boring head
itself.

A0S Kl e Gy Gal s s 55w over ) oL wlsl 3l 6,8 s - ol
g (B e dx 53 A o3l 4 g dﬁsg}u&i@wd@) (load

The precision boring head can be il e

tilted through 90° both . . . .
tHied throug oth ways Protection from overloading is

provided by an overload release
clutch.
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&30 (5 S0 gl pgaso j 8 ) oilo dowond Ol g 3l ool j,b

Use of attachments  10- Precision boring head

Omilo (S35 399 il 5 JB10 39 g 93 5 ylgw
Mounting the boring head on the machine

®

05w Sty 4 |y 3 ki) (63508 3,5 @__:jlosw_w\l{ljfil;&\:jjéﬂ LS Sl 1y 335 ol 5 s 58
(0—”@9)-%;&&)"@5& M{cﬁj&&}ﬁ@é\w‘ﬁ; A{\J&ﬂé'cﬁoéjsjlyé}a).})
LS La ekt (6,50 b sl K el

Move standard vertical spindle head to 3 pds Ol S sen

i iti P 5-43).
its rear rest position ([P 5-43) Lift precision boring head by its Mount boring head, slightly

transport eyebolt. turning transmission handwheel
to facilitate gear engagement.

IS ey e b L 5
S S K3, KL

Clamp by means of clamping
screws K1 and K3.



&30 (5 S0 gl pgaso j 8 ) oilo dowond Ol g 3l ool j,b

Use of attachments  10- Precision boring head

spindle speed selection j 8 sw y9o0 wis yw LRS!

»

~
o—-0
N115 w5300 Olren

ﬂ}o%ﬁfd)ﬁ‘)(uﬂgw\)w WYLM))JLLB&_Q)A .w‘wlﬁy‘j)&b@}a

JEJJ)}A Cwrd g 3 \)Q‘ S3) 0> 34 se (}_:.AC,.GJ_»M:d;\JSL}ﬁ-]))f‘AC,&ﬁ ;;&J_w=o_;\j”t}_>'-lbjj>mc,&fﬂ

e 033 g s g |y e Arrgw upyvards: - Arr(_)w downwards:
~_ Boring spindle speed= milling Boring spindle speed
AAd x o gpindle speed. =3.153milling spindle speed.

Pull out selector switch, move arrow to
desired position.

Do not cahnge speed except when
spindle is standing still.

Mounting the cutting tool vy 3130 95 3lgw

»

s b e SN s syl e a1y Sl T ST Gl eslizad b

WS (ks Sl oIS s ) 228
Insert tool into spindle taper. Clamp tool by applying socket
screw key (Allen wrench) to

drawbar.
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&30 (5 S0 gl pgaso j 8 ) oilo dowond Ol g 3l ool j,b

Use of attachments  10- Precision boring head

Setting the mode of boring spindle feed o910 ,4b slewg

6)[5 w:“} (.Ls:.w) -
GO s o g -

ool Gk & Kol b -
Wl b o Salesl b -

Four alternatives:
- manual , coarse

-manual, fine
-power downfeed
-power upfeed (’ﬁ‘ Sheslaad L1, L éj@ s b VL b Sl gL
S ol RERANE
Choose mode of feed by Power upfeed at preset rate.

means of selector lever.

o Cﬁ ol Vf‘l‘: r;ﬁ‘
Manual fine feed by means Power downfeed at preset rate. Manual coarse feed by means of
of crank. lever.
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G0 (Sl y S (gl p pguato §y9 o)

Use of attachments  10- Precision boring head

Cyairlo domoud Ol i 31 oolisiwl 3 b

setting the power feed (o198 ,U slewg

\

r‘-‘L-‘-' $ “-56‘ )ls)}"“’ 457.0*53*’ 1))1.,
Set feed while spindle
is running.

N

b el a LYL 4 | SOl L
(V=44 ) S
or

Select  power  upfeed
downfeed (P 9-99).

J.:S oalazal
Use handwheel to set feed rate.

O R Y- VIS PR
s Ol e e oS bl
Sols

Feed rate depends on position
of spindle speed selector.

eVl 4y g, R aSCad 5

Cromd 53 252 50 D gloa S
e aS o e oIl ke (2L
S S

0.03-0.06-012 e/ ;55

(0.0012-0.0025-0.005) gl 55 »

Arrow upwards:

Upper values on scale apply-
0.03-0.06-0.12 mm / rev
(0.0012-0.0025-0.005 in/ rev)

Comd )3 392 90 5 sla Co

4S5 Ll e bl le ool

0.01-0.02-0.04 el /555

0.0008-0.0016- 1/ ;55

0.0004
Arrow downwards:
Lower values on scale apply-
0.01-0.02-0.04 mm/rev
(0.0004-0.0008-0.0016 in / rev)
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&30 (5 S0 gl pgaso j 8 ) oilo dowond Ol g 3l ool j,b

Use of attachments  10- Precision boring head

Manual feed (fine) (g =18 9 39 ) Swo b

N

on b ooemds a ) ossle el s de ey LS, L
Aas 3l caass T eirss s
Set mode selector to position 1 Fine feed by means of crank.

between positionT
and position!

Manual feed (rough) (&5 o> 39 ) o 4b
1 i J—— r

=

2t cmssal, el gl S Jos 1l Ayl pal a4

A8 b Teans
Attach lever. Feed by means of lever.

Mode selector to position?
below positionT
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&30 (5 S0 gl pgaso j 8 ) oilo dowond Ol g 3l ool j,b

Use of attachments  10- Precision boring head

Downfeed limit stop b ewiS & gio
' \

\

B3 S8 el s sl Hame LS T o 4 ) Toml b el
S Set downfeed scale drum to 0.

Candy b1, ol =

A G (Sl) g5,
Advance boring tool to starting Clamp spindle.
position.

.

NV

Release clamping screws.
Adjust setting ring to desired Retighten claming screws and
release ring.

depth of cut.

S LI el Slem R se 1 Ges 4 b e el i oo 1 eSS sl
.J»:Syljdl;-jw;
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&30 (5 S0 gl pgaso j 8 ) oilo dowond Ol g 3l ool j,b

Use of attachments  10- Precision boring head

(9 0 01 SlakiB) o348 S S 03150 oy &4 i i 3o i
Setting depth of cut by slip gauges (gage blocks)

v 4
‘ ¥
‘P\a.lj)\l&)bbééeﬂx‘ub o.l_.:)l.l.@_<.': 6})‘))‘3 e)".,\_.:‘ QM l_ié)lg?bj.w‘}aﬁc)lﬂ.r))jﬁwu
Sl e DS e s s el |y 35 =
Fit dial indicator to holders Place slip gauges (gage S bl 1y 4y jie Ol
blocks)on holder. _ ) o
) Dirll or bore to desired depth of
cut and note down pointer
deflection.
\Y
!

)\J a)'l.l}\ olalad .Je.wjj b @5\) )\Ju;.a

a)'\.l.'.\ \) LI:"J; e @5\} )]J.ia
S 6,8
Check actual depth of cut. S Ol

Make up for difference between
actual and desired depth of cut
by slip gauges (gage blocks).

v-103

S Ml s 2350 Al Ges
Olea (6,8 o3l celw 4 jie a5
03,5 Cuilssl M3 &S 1y Gl =il 651kl

a3 0L A 5

Depth of cut will be correct

when dial indicator shows
deflection  previously  noted
down.



&30 (5 S0 gl pgaso j 8 ) oilo dowond Ol g 3l ool j,b

Use of attachments  10- Precision boring head

LA @8 sl i jA TN ol 50
Adjusting the overload release clutch

v

skl jo ale obla 23X ‘
sassall

el L Y 5,85, 00 —

CPeye pardia y B9 S0
b slae L s, 851,50 —

< eudie 1

23 ardio o /yY L s
cel jg0,m

The safety clutch must
NOT slip

- in drilling steel of
600 N/mm?

- with twist drill 15 mm For readjustment....
dia .....TeMOVe SCrews.

- at feed rate
0.12 mm/rev.

.-x-i)‘;ﬂ l) J:Jf e
Remove cover.

\Y

\
I\
i

rropﬁl
!

" it O
)

S | s S i ) Slaskd Sk S oo b s ) 00
Hold gear. Adjust slotted cupling sleeve. Refit cover by mean of screws.
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&30 (5 S0 gl pgaso j 8 ) oilo dowond Ol g 3l ool j,b

Use of attachments  10- Precision boring head

Jolai pd pudis

Adjusting the compensation spring

r

mmad g 308 Ji s le 1) 5,08 552

-»

— sk pamm ol Sl

M O3t el Sme Yl

Don't release spring
barrel, don't pull out
too far - otherwise
spring might jump out.

..Jg)jl.:';)jﬁfﬂja‘}mb@ ‘ij_ﬁkrasuda'l,\iéj\bdjé'cﬂ

Remove screw with washer. A

Slightly pull spring barrel out of
serration.

JFls 58 e a1y wlie adls d.jl.)bj:l:&ia)'l,\jl«ebéjécﬁ .,\i.,\;.ﬁ\)@jfilj

ey HLis al s AL i s eils S Refit screw and washer.

Press scale ring against boring  Turn spring barrel 1-2 teeth and
head. refit.
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&30 (5 S0 gl pgaso j 8 ) oilo dowond Ol g 3l ool j,b

Use of attachments  10- Precision boring head

Lubrication and maintenance YR CH-TY)

b

L sgmee (85, BB) s il
3 YL e OULL Sl e 2
S e, e ol
3edss dmmr by 5l ey S YY)
(HLP ISO VG§1@ XJs,0n

Daily: lubricate spindle sleeve
(oil can), moving spindle bearing
up and down(2-3 strokes of
® HLP I1SO VG 46 transmission
and hydraulic oil)

4nbs Gedsl Sl B ien 5 axie
FIA e ) ey Sleslanal LS
S LS, 1 Ll 45 e s
e s S e e LT
St 5 Jll

HLPISOVG ¢\ @
first

weekly and before use

lubricate worm gear and feed drive
using oil gun (20cm® @ HLP ISO
VG 46 transmission and hydraulic
oil)

e S sl be SaY ol o
AV G b

Monthly: unbutton bellows and
move upwards.

amio gl g,y Jade 3l eslaal (gl
._L:SW\JA \=A

For , Table of lubricants see
P8-1

&

LA s L e i el OBLL
S G, 1 b e

JUE s 855 a2l )
(S 58 >~

HLP ISO VGive

Use oil can to lubricate spline
shaft on bevel gear bearings
(2cm® @ HLP ISO VG 46
transmission and hydraulic oil)

Jt13 38 0 a1l
R R e e
S s,

L B 5 aSe pelaVY)
(OBLL Slawl 4o

Yearly: lubricate boring head

gearbox using grease gun
(10cm? a antifrication  bearing
grease)

8 o.th)\ooo JUNS I KPR
oS3 03,5 5L 1, 9o sl=bll
oS 3l e €3S sees Lar S
LPya

ISO FLEX SUPER TELA
sl LTy, SiLca VS
b ) B! o S i 031y >

2o plvlosme Gl

Remove spindle bearings
at intervals of approx
8000 hours of operation,
degrease antifriction
bearings and apply thin
film of A\ ISOFLEX SUPER
TEL special bearing
grease.
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Use of attachments  11- Microdrilling attachment

39,18 Application

S Lol e s sl IS e oS
Microdrilling attachment in conjunction with

el S 58 LGB LAl 5 D L . . .
e S precision boring head or high- speed vertical

spindle head....
s e b GSS D Slbes el sl ...for drilling operations with drills
S ol e L V0 B /N0 LT s uS between 0.15mm (0.006") and 1.5mm
(0.06")
29 <
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Use of attachments

11- Microdrilling attachment

Cyairlo domoud Ol jutexi 31 colasiwl j b

Jos 3 bFunction

045 mon

b D) Lﬁ)&}‘)}m uﬂjM o&.wJ
S e Sl 53 e s, 0

The microdrilling attachment is
mounted to the advanced cutter
spindle.

§

S Sla awe Ol g oKaws rUé_; A 43
ol adie V0L el V/0 o LS Lo

23S Hlsw
The chuck accommodates drills from

0.15 mm (0.006") to 1.5 mm
(0.06™) diameter.

93 w4 QLowl & &S > g,
ol s BB oS Jslaze 4535
The downfeed force is adjustable

by means of two balancing
weights.

39 Omilo (595 OLGwd (3 (90 5" g 50
Mounting the attachment on the machine

5 essl Osym edkes 80 350 1) 55 e S Slge 553 e (g5 1 ulsl is

S B se 5 e el s Mount adapter sleeve on cutter

Advance cutter spindle approx 40
(1 1/2") and clamp.

spindle.

gf:)'f S b ewdjj‘\ll;-j oé‘)s)fu
Ak sl
Simultaneously insert taper shank

into spindle taper and slide
clamping ring on adapter sleeve.
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Use of attachments

11- Microdrilling attachment

Cyairlo domoud Ol jutexi 31 colasiwl j b

AT S s 4 1 by e SIS
v.<.‘>w (&:D/\S a.,\i)\.kéﬁ) u,:;,S 4.1.;& S
VLY

Clamp taper shank by applying
socket screwkey (Allen wrench) to

drawbar.

s g !
Speed selection

TAA.;.‘S cbilbug 1) jome cs
caS Claaol 5w, ) S9zge

Select spindle speed on
spindle head.

v-109

B

S i | o5 gl

Tighten clamp.

&LP‘)H&)&}\)}MLS‘JJ\) )j?:ﬁij

EPTS CETI A PR RSN Y % B

S Ol aids

S eslital o eSSl s g0 (gl

S eslinal oy S Sl e S Solakad (gl 5

Select spindle speeds between 1000 and
3000 min?t for drill diameters up to

0.3mm
(0.012").

Use speed at lower limit for hard
materials; speed at upper limit for soft

materials.



2 ke ) BS j3w (pgpasio oliws 1) oiolo douond Ol g 31 ool b

Use of attachments  11- Microdrilling attachment

Feed selection b st
\

Fordeo o F b5 L slaazs sl
Joleesbaas;galiw s (! /215)
C DO )L. & BaIs

et o 5 Sgepee el 1

cages ploul pi b Tl we oL

Downfeed by balancing
weights for drills up
to 0.4 mm (0.016")
diameter.

Take a few trial cuts ot e 43 WSl 5O 5 gmme s 4 e

to determine the cor- Coarse setting weight.

rect feed rate. RGO IV A VP Yo

AL e Sl g A e A

By el S 0L s
Weight towards spindle:
Higher feed force.
Weight away from spindle:
Lower feed force.

s il 43 D ed s S j e 4 A1) A A
Fine setting weight. Dgh o eSS
:Jﬁaéﬂj))J))N)'\“-}).J“ﬁ'Jh

Dk o b5 b S
Weight towards spindle:
Lower feed force.
Weight away from spindle:
Higher feed force.
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Use of attachments  12- Swarf pan

3,18 Application
w2l b Swarf pan
L eslizal (gl » For use with
-angular table
3o o -univerasl table
Il g3 500 -index head

-spiral milling attachment
v.:....?lj eKlwé—
Lfiljj @)Lﬂ P RS K-
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Use of attachments  12- Swarf pan

omilo 590910 B35 505 ylgw b
Mounting the swarf pan on the machine

A8 Jos e oS a el <Lb o Slesl ‘_%J.E&:.,.!&\ﬂ@ 95 3
Attach swarf pan to table slide.

Use two screws each to mount
swarf pan to bearing shields right
and left.
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03 syt g 63Uty 5o oy 5, RECOMMEnded
' i B ) i
Frescribed lubricants ’ lubricants
- . - R = ial oil
7 Guide way oil Transmission art Spindle oil Antifriction s”“"_ 2
7 5 A ic oi for maintenance units
. s v e HLP hydraulic oil - 1SO VG 10 - viscosity % bearing grease f
085S 8y S Supplier . B 0 220 - vixconty % 150 VG 46 - viscosity 10 mm2/s (€S1)/40%) Normal grade
: 46 mm2/s (cS1)/40C : * KLUBER TES 527 EP
; 1S0 VG 10 - viscosity
AGIP EXIDIA 14 050 45 GR MU2 10 mm2/s (c51)/40 °C
Supplier:
ARAL . DEGANIT B 220 VITAM DE 46 SULNIT CMT ARALUB HL 2 KLUBER LUBRICATION
8P ENERGOL HP.C 220 ENERGOL HLP 46 ENERGOL HLP 10 ENERGREASE LS2
g - Special oil
CASTROL MAGNA CF 220 HYSPIN AWS 46 HYSPIN-VG 10 SPHEEROL AP 2 {for gr)inding head spindle
3 sleeve]
GRAISSE ELF TU2
GLISSELF 220 ACANTIS 46 SPINELF 10 RENOLIN MR 10
ELF GRAISSE ELF EP2 Supplier: FUCHS
ESSO FEBIS K 220 NUTO H46 SPINESSO 10 BEACON 2
Chain grease
FUCHS RENEP & RENOLIN MR 15 RENOLIN MR 3 RENOLIT MP “MOLYKOTE ® MKL"
HOUGHTON mvw}mc VG 220 HYDROLUBRIC VG 46 SPEEDLUBRIC VG 10 COSMOLUBE EP 2 Supplier: DOW CORMING GmbH
Munich, FR Germany
. LAMORA SUPER Distributors in all industrial
KLUBER LUBRICATION SOLABD 220 . LAMORA HLP 46 CRUCOLAN 10 CENTOPLEX 2 e,
MOBILPLEX 48
Lot TE MEDIUM VELOCITE NO 6 s i
MOBIL OIL VACTRA NO 4 DTE MEDIUI 0 MOBILUX 2 Special grease
. for spindle bearings
SHELL TELLUS OIL 46 TELLUS OIL C 10 ALVANIA 2
TONNA OIL T 220 “ISOFLEX SUPER TEL"
Supplier:
SUNOCO WAY LUBRICANT 90 SUNVIS 821 SUNVIS 806 SUN M D 2 GREASE KUOBER LUBRIGATION
PINDURA OIL 10 MULTIFAK 2 Munich, R Germany
TEXACO WAY LUBRICANT 220 RANDO OIL 46 e MULTIEAG 0 and all DECKEL agents




1. General information

<0905 wistb!

S g ol s |y il

(US S A-Y dmio 53 e 55 5 sy Jsdr @)

(S oSS b 3 s oo 4 )sS sl Clia 85 5

Aled srad A3 s, 51 e O3l 5 W plas (s a3 035 558 ) K03 axsn b s ) s
LS IS LT Ss il (6,8 sl Cgr e O3ba 53 L b é s,

‘ou}?ltum.;uo;,sﬂ:cﬁe‘x)bé;lij;ﬁséﬁgéu%)gg)@wéuu@s‘ﬁ%)g)\ﬁﬁ

General information

eSS eslizal 0T (gl b s il 03 S 5ed g
i ol Jos s plad Sl S s 655 8 g0 1 S e

ST el LS S (glen L5 ) edle S s

-MAKE CERTAIN THAT REGULAR MAINTENANCE IS ENSURED
(see 'Lubrication and maintenance schedule’ p8-2).
-MAKE CERTAIN THAT APPROPRIATE LUBRICANTS ARE USED (See 'Table of lubricants' below).

-CLEAN OIL LINES AND RESERVOIRS WHEN CHANGING OVER TO ANOTHER OIL GRADE OR BRAND.

-KEEP LUBRICANTS IN GOOD STORAGE TO AVOID CONTAMINATION.

-NEVER USE CLENING WOOL, COTTON WASTE OR OTHER TEXTLES WITH A HIGH LINT CONTENT FOR
CLEANING THE MACHINE OR ANY OF ITS PARTS.
-ALWAYS SET MAIN DISCONNECT SWITCH ON CONTROL CABINET TO ZERO BEFORE STARTING ANY
MAINTENANCE WORK.
-NEVER CLEAN THE MACHINE WITH COMPRESSED AIR.

00 e SBGE 9,

-Schmierstoffe.

Vorgeschriebene ——

- Ernpiohlene Schmierstoife: — (5 TS0 | S p——

KLUBER LUBRI\,ATION

M()BIL OlL
SHELL

SUNOCO

censsle eS,0 5 5
= . "5 Getriebe- und Hydrau- z  Spindelol Wilzlagerfett
Be (tbul o)
Lieferant () e @ 1SO VG 46 _likol-HLP ) 150vG10 ‘ A Normal-Qualitat
Vioh. 220 mm?§ &0 ¢ Visk 46 mm<*/s 40°'C Visk, 10 mm*/s 40'C
AGIP EXIDIA 14 0S0 45 GR MU-2
ARAL DEGANIT 8220 VITAM DE 46 SULNIT CMT ARALUSB HL 2
8P ENERGOL HP-C 220 ENERGOL HLP 46 ENERGOL HLP 10 ENERGREASE LS2
CASTROL 1 MAGNA CF 220 HYSPIN AWS 46 HYSPIN VG 10 SPHEEROL AP 2
e - . i _'7 GRAISSE ELF TU2 |
‘EL'F — GLISSELF 220 ACANTIS 46 B S-l:’INE LF10 _ GRAISSE ELF EP2
ESSO FEBIS K 220 NUTO H 46 SPINESSO 10 BEACON 2
FU(,HS RENEP 5 RENOLIN MR 15 RENOLIN MR 3 RENOLIT MP
HOUCHTON [_v WAYLUBRIC VG 220 HYDROLUBRIC VG 46 SPEZDLUBRIC VG 10 COSMOLUBE EP 2

Spezialol

‘ fur Wartungseinherten
KLUBER TES 527 EP

ISO VG 10

Visk 10 mm?'s 40°C

Lieferant

KLUBER LUBRICATION

Munchen

und unsere Vertretungen

. Spezialol

{lur Schleifkopf-Spindelhulse)
RENOLIN MR 10
Lieferant. FUCHS

LAMORA SUPE R
POLADD 220

LAMORA HLP 46

CRUCOLAN0

CENTOPLEX 2

VACTRA NR 4

OTE MEDIUM

TONNA OEL T220

n

WAY LUBRICANT 90

TELLUS OEL 46

VELOCITE NR6

TELLUS OEL C 10

MOBILPLEX 48 |
MOBILUX2

ALVANIA 2

SUNVIS 821

SUNV/IS 806

SUN M D 2 GREASE

Kettenfett
.MOLYKOTE « MKL"

Lieferant

DOW CORNING GmbH
Munchen
Vertriebsstellen in allen
Industrielandern

TEXACO

WAY LUBRICANT 220

RANDO OIL 46

SPINDURA OIL 10
RANDO OIL 10

MULTIFAK 2

MULTIFAK 20

/\ Spezialfett
7 tur Spindellager
Isotlex Super TEL™
L-clcr.ml
KLUBER LUBRICATION
Munchen
und unsere Vertretungen




2. Lubrication and maintenance schedule

SIS 9 (5509 Aol Y

Location of lubricating Point

o

-
unn

T e B v

I BY et \_,Sf
Filler screw - spindle
transmission

ISty c—— Ry
kol e S

Oil level sight glass -
spindle transmission

Drain plug - spindle
transmission

PR OPE R g o)

Filler screw - feedbox

b e e 8, fais

Qil level sight glass -
feedbox

.)L o A.,_La-,M
. - &=

ORIORRORRY),

Drain plug - feedbox

S T — 0 U T‘)r

@

: Sk
Nipple - headstock hand-
wheel

. = . l
= 09> SFuT s
= ; 5

1) e 5528

|

| - & J

l Nipple - table slide hand-
wheel (horizontal)

| = o — o S F o
| (50t ) oo 28

ORRC),

Nipple - table slide hand- ~
wheel (vertical)

o~ ‘)‘;9 Joo HLLL_ 95 25, CI)}“

\__/| Nipple-arbor support

bearing
I\ o, e, el O3 O
N/ Qil reservoir - central- &3S 50
. ized lubrication systeii.

<)

Coolant tank

A=2
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2. Lubrication and maintenance schedule S) 96 3 %

Every week R T

=3k bl e b e @ S o S s ) sl @0 1) (55 e (IS, e () sl

(/\—W u’)'*:"s (/\—/\).\:45 Lf‘”))b \) B el .(/\—\ \ u.p)J.:.S d.ﬂ))l;
® check oil level in feedbox (p8-6).  echeck oil level in spindle @check oil level for centrlized
transmission (p8-8) lubrication (p8-11).

o3l - (wipers) glaed =S5l S s, 1y b s
S el | e Sles 558 Lubricate handwheels.

Clean wipers on slideways.



2. Lubrication and maintenance schedule

Onile (6,105 9 (5, 0L 9 a0l oY

Every month

\J)Qahzwdfuw&@ W\obéwdﬁww )a:;él;ll)L;)lSuQé@bQPu

A=Y 52) S sl il b Gamn & 28 = JWE )
Check tension of feed drive belt

(p 8-21) Check tension of spindle drive belt

(P 8-15)

Every six months elo quw s

sla J528 slaesl  glaedis )
S B ) e
Replace wipers for slide ways.

(p8-13)

(A=Y u.p)J:—S e

(A-10)...s Drain and clean coolant tank
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2. Lubrication and maintenance schedule S) 96 3 %

Every year

o

o3k L e 28 (D) sl sl A=AGRIAS (258 10k amr 25, @ e iy &S o JWE] s 8

..s  ®Change oil in feedbox (p 8-8) oo o (ol edls aa) Lol
Check slideways for play. A=V o). s
®Change oil in spindle

transmission (p8-11)

A=5
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3. Oil and coolant G s b g 29,

Draining the oil (feedbox) Jbax> 8gy 0 Jb

(,’ |
Z

Az P A S S S A4S 5l ks g s JB G, s el
Al Remove drain plug. Allow oil to flow out.

Place oil pan, capacity 1 Itr (2 pt),
underneath drain plug.

Ak 1 oS e
Refit oil plug.



3. Oil and coolant

SIS pbo g €9, Y

Pouring in oil (feedbox)

\

(Lan>) gy 0 »

JE! g s Sy 55,0
HLP IS0 VG¥fs «S,~

2 Ls“))l-f o) CJ‘*" L
Fd oy 091N

@

™ HLP ISO Vu 46 trans-
mission and hydraulic
oil.

Check 011 level every

To A 4

week .

oS 5L L0 S n o

g ok a1 e,

Remove filler screw. Pour in oil.

b L gy aled Sl G sl aiid s (b o
S oled 55

Check oil level through sight glass. Correct level: middle of sight
glass.

AT

b oobs | O35
Refit filler screw.
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3. Oil and coolant G s b g 29,

Changing the oil (feedbox) (L ax>) B9y 0 295
= ’ .
Jl,e .
Every year.
A2 DS 1 aigs 85, A=V).AsS 5 056 85 )
Drain old oil (p8-6) Pour in new oil (p 8-7)

(ol owid 4 b ol j920 4 &5 > JUSN i) E95 09955 9
Pouring in oil (spindle transmission)

¥
i (PG 9 Sy o O—éj)o '

HLP ISO VG f5 =S~ Jlsl
S Ls“))l-f ‘) u‘;'bCJ"“ e
s V0 o ek

((edy Tl i)

Quantity 1.5 1tr

(approx 3 pt)

HLP ISO VG 46 trans-

mission and hydraulic

oil.

Check o1l level every

week.

S A 1) 5 il s 55300 A ) el s s
(6-8) ) Fold back apron.

Move headstock forward (p5-41)

A8
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3. Oil and coolant S) &9y

A3 58305058 5 Flse Sl plad g E e, W AiS o alds N0 1) ) e L e S )

Pour in oil through filler hole. 3555k el amr lgiens LS e
Wait 15 minutes for oil to Check oil level through sight
distribute in gearbox. glass.

e
1
4‘111117///
[/
,,///
Y e S OL L G
el LS ey add by d Fold down apron.

Correct level: middle of sight glass.
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3. Oil and coolant S) &9y

(Hot yo0 4 8 o JUN i ) 059y 00 ¥ S
Draining the oil (ﬁpindle transmission)

)

Y

?®

£/ 7/77777777R

L

7

Conby slgmlan 58 0 Go3le oS5 sl ladsss L;M)-f@ﬂwy T =) 0> S 9 350> ok S
Jg_y,g..i&uﬁd WM\JQJSJS)@)JSJL’\)L&B&A J:.&))\Jﬁdﬁbd

Move headstock to its rear end das OS - gl Place oil pan, capacity approx 2
position. . Itr (4pt), underneath drain plug.
Use screwdriver to unbutton

bellows at rear end move forward.

¥ ) ¥
’ ¢ ¢
‘ —d
- R -
7 7%
) @ \
) Wi
Fs MK 5 e S 5L s Ak | oS ey S e Tstoms [ Lblons 0 S S
Sy b s Refit oil plug Re-install bellows.
Remove drain plug; allow oil to

flow out.

A~10



3. Oil and coolant

SIS pbo g €9, Y

(ot s990 4 &5 3> JGS risnaw) 5 9 5 2 9%

Changing the oil (spindle transmission)

A

Jlo»

Every year.

)

(/\—\'up)..l:;s%b&j) (/\—/\f)._)..i)'iﬁeju&b))
Drain oil (p 8-10). Pour in oil (8-8)

(S5 50 5158 9y ) gy (0

Pouring in oil (centralized lubrication system)

\

);e—lo/\" LA-J)JO
ISO VGYYe o9 O
P 3S (g 0si e | e g, b

Capacity 0.4 Ttr
(approx 3/4 pt)

¢) 1S0 VG 220 bedway
0 ]«

Check 0il level every
week.

B

A11

.u\ﬁﬁjl{b");;ﬂ.@ L.wjj\&_b))dgﬁj_fjad%ﬁcﬁb
Remove filler screw. AL el W e 4t

Make certain that oil level never
drops below middle of sight glass.
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3. Oil and coolant S) &9y

Pour in oil up to upper index mark.  Refit filler screw.

SIS @b 3
Pouring in coolant

ol ly Bos B pn Leui) LS g8 St gl O
Remove cover plate.. (JEY L 2IY

Fill tank with coolant (approx 12 Itr/3
gal).

A12
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3. Oil and coolant S) &9y

Draining the coolant G S o (90 ¥ Al

Aol Bas e s 68 S gl il LB Sl S L
Remove cover plate. S adss

Drain tank through flexible hose.

changing the coolant
\

aliys

Every month.

(A o 1, VU IS asS JIs 1 05 A i |y O35ee 54 1) J ke L
Drain tank (see above) Flush coolant tank thoroughly with
1% calzined soda solution.

A13



3. Oil and coolant

SIS pbo g €9, Y

Lubricating the handwheels

\

L i > 5 S0

ISO VG Vo us>e %)

Every week
IS0 VG 10 spindle oil

B

Draining the used-oil chamber

\

. )Cﬁ-lﬂ-ﬂj)ﬁ)j}&j)'c‘)}m JPO_&‘)).C\J}—“’)J‘U—BJ‘—L?

2ol 18 (85 Ope) Ailan

Nipple will be found on hub. Apply a few drops (oil can)

Q0 Joxiuwo (55 g ) Al

aS adso 1) g IS @L,
{2 o A v faiony)

Drain coolant
(see p 8-13).

» 4

N
k[ il

i 1]{!,"

\\\\\\\\\\

W

y.

y

Remove cap.

..lg_)\.)ﬁb&ﬁ)b )))a.))jﬁ\_:lﬁu“mgbyj)

Suck off used oil by means of
hose and refit cap.

A14
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4. Spindle drive system hol remo @ &8 o JUI piww

Checking the belt tension dowd (i (9l g0 (W g
\ N o
T s oS 5k dlail gla S5k (oSl ) Ll slezmn sl sl b

oslo Oy |y s Remove mounting screws. Take off cover.

Remove mounting screw and
take off handwheel.

d

Lo 2l cusljlas 210 saus

G ymio gl ndgyl il ¥

-__)9:,
Belt should yield 1.5 to
2 cm (5/8" to 3/4") undey
lateral thumb pressure.

) dend (L3S (5 ,0) S
S ey SOl

Check belt tension using
thumb.

A15
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4. Spindle drive system hol remo @ &8 o JUI piww

Changing or tensioning the belt

B

sl 3 Gh 03 5 e Fr DsSe 5 0k elis a1y 53V 55 dles A8 G5y 55 s Jlal Sl
Remove handwheel and cover. LS 35l S e Release motor mounting
SCrews.
Insert steel bar between feedbox and
drive motor.
changing the belt dowd g2 g

Iy 390 63¥ s aloe 5l eslaxal L 030 e
Al g 4 55 sl el )_L;_;I (VY Y ey poly-V-belt vay N o ke «)
.li)\.)ul:.v U’:'il;. “ J‘JJ‘ J‘ oalaa! Q}.L b
Fit new belt (Stock No 6971 0101,
poly-V-belt 762 116) without using
tools.

Alo O

Use steel bar to lower the
motor until belt can be
romoved.

A16



4. Spindle drive system

kol Hemo 4y S o JU! s - F

Tensioning the belt

R
4

/Q\

/e
4
N

o3 gm eV s o 3l oslinnl Ly
Yo G, b sl S
oed oY (i d S s LS

2 Jols
Use steel bar to push drive

motor upwards until desired
belt tension is obtained.

J:.S J‘j"‘“ ‘) J'I.wé Cﬁ
Refit handwheel.

17

S |y 55 50 (oSl 5e) Sl (glgmen A s s
s Refit cover

Retighten motor mounting screws.
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4. Spindle drive system hol remo @ &8 o JUI piww

Replacing the spindle transmission (ol oo & &5 3> JIES! i 2 925
\ L Lo

s s SR 59y < yg ;D ’ ’ »
Ol same S o Jli! g jo
L3S g ISy

In the event of any C—
defect in the spindle "
transmission, the en- e
tire assembly can be
replaced. 0 [

ol e S - Il 4 ; ASSL L osse S n RS

(A=\1_2).44,,1  Disconnect motor power cable.

Remove drive belt (p8-16)

.Jﬁ)l)ﬁb)j}»‘jobﬁjl{bh@ LSL&A_S:J_&;@U‘:_M};
Remove screws and take off motor. S 5L 1 Ladbes o S S

Unbutton  bellows using
screwdriver.

bw'cj_g-jnjj)'\_gb@

~-liJ}TJ-"
Remove screw and take off
pulley.

A18
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4. Spindle drive system hol remo @ &8 o JUI piww

Sy g aly Bils o S5 ey I V0T o0 uS JUs s, bl i 563 S U Loy

Move bellows forward. (LS oKA-) s ami, Remove screws and take off

L cover.
Drain oil (approx 1.5 Itr or 3 pt, see

p8-10)

|

8 P
@AY Ay

')g:‘j—,’.):ﬁ°3j—§)L—’bL—""G’:ﬁ ))\)QUUL@:W)a:A)bbL&@ u»_.;'kﬁﬂéj)b QASFJU:J@”@
osls sl S L,

Remove screws and take off Remove nut on headstock feed
cover. Remove screws and take off screw.
bearing flange.

A19
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4. Spindle drive system hol remo @ &8 o JUI piww

o
4
0
(]
LS 5L L LS OL D e JoB o s 4 ) OS> Il e
Remove screws. Remove screws. RIPRVi

Support transmission assembly by
crane or hoist.

A

oy e Jlot pr 0355l sl
caes aloul g8 el WSe
Loty phw ¢ JolS skige 51 os
(A= p) s asS S

To reassemble the parts,
reverse the above pro-
cedure.

. . L Check 01l Tevel when
S 5L Ly e ) oS e Jlal e assembly is completed

Remove screws. g, | (o 8-9).

Pull off transmission as -
sembly to the rear.

A20



(b ) 5L suds > -0

5. Feedbox
checking the belt tension dowd Ak (w330
\
- ‘ 0 =k -
N ) .
© fiég"f>
(S
\:\}%_ >
/¢€?‘Ai
o) &N /
! - = W
A=YV 2). S 5L 1 Lo Al s bl 1) dend e Ol C2K0 L
Remove screws. Take off cover. S

Check belt tension using thumb.

f

e (SLL Y0 LY o3l 4 o
Jﬁdfdﬁ@}ldl}

Belt should yield 2 to 2.5 cm
(3/4"to 1") under lateral thumb
pressure.



(b ) 5L suds > -0

5. Feedbox
ol (38 5 S b 2 985
Changing or tensioning the belt
\
B . ®

S 5L s i S e L
A=Y\ ,») Release screws.

Remove cover plate (p8-21)

changing the belt  aowd a9 g%

\
»

Cele glaage Y= s | Ko adosle o aed @) o3l aad il Sl esladd O
Agls & Remove belt. VY« o\A poly - V —belt VWA jA ol
Rotate disc counterclock wise. AL sl a1, (g

Fit new belt (Stock NO 6971 0018,
poly-v-belt 7768 J8) without using
tools.

A=-22



(b ) 4L 6050 duz> -0
5. Feedbox IR A=)y e 22

Tensioning the belt

S ey 05V Gt 4B g B 1y S S i Tadoea | Loy e ) (Bos s amie
Ll K el sl ajie g 4o ] Retignten screws. Refit cover.

Rotate disc clockwise until desired
belt tension is obtained.

BRUSLIVIVE P PES
Tighten screws.
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(b ) 4L 6050 duz> -0
5. Feedbox IR A=)y e 22

(Kb ax>) Jbowis A>3 o%

Replacing the feedbox
\

s PR S B gy yge s

W OTole e Ol faa e

3P
In the event of a defect,
the entire feedbox assem-

bly can simply be re-
placed.

t'?‘t\\‘\ﬁ
¥:

e e
\

A=YY 2) S 5L 1 oS o sl ans

AV L) as s | e,
Remove drive belt (p8-22)

(LS oA o a0

Drain oil (approx 0.7 Itror 1 1/2
pt, seeP 8-6).

LS SL LG B ey L B L L e
A, s wle  Remove Screws.

Disconnect power supply cable.

Support feedbox assembly by
crane, support proper in other
suitable manner.
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5. Feedbox

(b ) 5L suds > -0

A

A=25

WAy P

Pull off feedbox unit to the rear.

celabs) L faes sl
38 st 55 e
L oty e « Jol8 5l 51 aen
(A=Y p) 2SS o5l

To reassemble the
parts, reverse the
above procedure.

Check 0i1 Tevel when
assembly is completed
(p 8-7).
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6. Slideways el Gldgis

(YU 30 S9aS) 031 5 sleg sl Lagai b g 95 mod
Cleaning/ replacing wipers(table slide, top)

Sleplrar e el lo 2548
w3blisys bl (Wipers )
iy g8 g g
sl il o3l —
ol 03 e (FeiS —
03 S jeas azim e | 00l sl

S By ol ik el

; ; Lols gy
The machine slides are SIS APNE T AL

equipped with protec- Remove screws. Take off cover.
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.

S e SR

To reassemble the parts reverse
this procedure.

Losby s 1y el sl S Sose b s el ool p sl
Take off wiper. Clean or replace wiper.
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(58 omilo w 533b) 012 Slatg 1> LA gxT b g 495 jued
Cleaning/ replacing wipers (headstock)
\ Y

N N

(

X

S L Gl s se i8S s G b | Lyl S 2 by el L gl
Remove screws. 4,5l Clean or replace wipers.

Take off wipers in a forward
direction.

f
S B Slgend o)ligs SKge gl 2 @
S Jes B R
To reassemble the parts, reverse this
procedure.
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6. Slideways el Gldgis

(b 9 ¢3m0 SH9aS) 031 2 slatg sl LagaI b § (495 Jawed
Cleanings/ replacing wipers(table slide, bottom)

¢ N -
0 * wmam » 0 v \

S Ll ey s Ls 5538 5l s b oa | Ll S oo by el ) L)l
Release screws. .45 Clean or replace wipers.

Take off wipers side ways.

f
S e 38 s

To reassemble the parts, revers this
procedure.
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Taper gibs

T3l il gla 5528 53 81 e heslead by o3l 3kl e

..... Lol andls 595 L3 Sad e DBl s sl oS
If excessive play develops in ....such play can be eliminated
slideways..... by adjusting the taper gibs.

(69905 Sleb sl (Fois 39 ) shmis Sl 055 (43 )5 i
Adjusting taper gibs (table ways, vertical)
y

==

r

NN

YV 2) S 5L e SV ol LS 5L sl o L3l 3l sl

A Remove screw. Take off as many washers as required.

Remove wiper at top of table
slide(p8-26)
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6. Slideways

Ciolo GLedgs’ -F

&

b
—

Nivnerns

’ ol ol PESTeC Jl)TLS)‘L:. S|

cassbes 1 ol sle il

If play is still too
much, remove further
washers.

~
// /—\
i T 1 A Obtal 1 (oS) 15T (530 s
Refit screw Cheak play
Y
e == .

(A=Y o)dy ki T3 doma | Ls )l
Refit wiper(p8-26)



. :.Lo s s _9
6. Slideways el Gldgis

(B Sl b (F i) sl b 095 uliis
Adjusting taper gibs (table ways, horizontal)
\

Oo
“
aih l |
A4S 5L L sl oo bl 1Y sl iy Tadoma 1 &=
Remove screw. Remove as many washers as Refit screw.
required.
e e e e e = Y o}
F‘ el ol shT gk po 5L S ®
sl s S jaly as
If play is still too
much, remove further
washers.
P

S Oloesal 1 03T (3L luda
Check play.
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6. Slideways

Ciolo GLedgs’ -F

(Cmilo gw (5930) sl (Sl 095 il

Adjusting taper gibs(headstock)

-

¥

IS="T

N
——

Cond s Sl 52 1 eile s 555 L | Bl o S ST Sl s 4aSs

.L:AJJ‘};,.:LG .J:.ig..og:,.i&@bf)i)bbjs
Move headstock to its rear end Unbutton bellows at front end
position. and move to the rear.

S 5L L
Remove screw.

sy s il 5l esY shaes & .%J%Thbwt)éﬁ

Remove as many washers as Refit screw.
required.

S Olsesel 1y 5131 650 lds

Check play.
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7. Cutter spindle

35 eV

sk (2¥5) LTl po L S

a1 Lyl 5 " hs o w2,
If play is still too

much, remove further
washers.

kg 1y Bl o S S

Refit bellows.

Replacing the vertical spindle

‘\"3:@ S9es 5,9 e NoSigs
o9 5k etle 5, 5!

The vertical spindle
assembly can be re-
moved.

B

A

A-33

Remove dep

Remove screw

A8 5L (Fl s
th feed stop ring.
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7. Cutter spindle 358 Jue

S SL L s Aosle 53 50 delS b a5 e Sldes oS colakd ol Sl se
Remove spring barrel . Pull out shaft.

S s 5
Remove spirdle in a downward
direction.

+ ®
cassles Jas voSaeyob

. RS Sle ety b

To reassemble the
parts, reverse this
procedure.

Before re-installing
the shaft ...

Q\)ﬂédﬁétﬁja:uﬁ;ﬂ\l{....

S g uﬁLs o311
....make certain to preload spring

sufficiently by means of spring
barrel.
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