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Foreword

This software for the Compact 5 PC was developed by specialists,
who have been working on software development for industrial
systems for many years.

With the COMPACT 5 PC software you have not only an efficient
CAD/CAM software, but you can also work like at a normal CNC
machine and set up standard (DIN 66025 and ISO 1056) NC
programs (software description chapter 6, Editor).

You can learn to operate a computer-controlled machine tool in a
very short time by reading the respective manuals yourself, even
if you do not have any previous programming knowledge. You
should work through this software description step by step and
practise ali exampies listed directly on the PC.

if you have any CAD knowledge, you can start with the specimen
examples in chapter 5 by means of the good user guidance on the
screen and the operating sheets (the last three pages of this
manual}.

TECHNICAL DOCUMENTATION
wishes you success
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A DESCRIPTION OF MACHINE

Accident Prevention - Safety Instructions

Note: the feed power of the slides is 1000
Newton (100 kp). If program is not correct, the
workpiece could be pressed out of the
clamping device when it is not clamped and
supported correctly.

Therefore use tailstock center for supporting
the workpiece.

Read instruction manual before working with
the machine.

Electrical _connection: The electrical
connections must be carried out professionally.
A grounding receptacle must be available.

Do not alter quards!  Close belt guard before
starting the machine. Never open belt guard
whiie machine is running. Don't dismantle chip
guard! Never work with dismanteled cover of
E-control!

Keep children and visitors away! The machine
should be stored so that children and visitors
not acquainted with the use of the machine
cannot start it.

Always wear safety goggles! Be also aware
that some materials (for examp. brass) spray
while being worked on. Therefore, it is
important that all persons near the machine
are protected.

Wear proper apparel! Loose sleeves could get
caught in chuck or workpiece.

Keep work _area clean! Cluttered areas and
benches invite accidents.

Remove adjusting keys and wrenches!

Even when machine is not being used. The
chuck keys should never be attached to the
machine with chains or similar.

Carry out measuring, adjusting, set-up,
maintenance and resetting work only during
standstill of the machine!

Use chip hook for removing chips.

Never touch running machine parts!
Never try to stop workpiece or chuck with the
hand.

Do not surpass the clamping capacity of the
lathe chuck and independent chuck!
See maximum capacities.

Be careful of extending chucks! Never reach
aver running {rotating) chucks.

Switch machine off before servicing!
Remove plug from socket.

The cover of the E-control  has to be removed
by trained service people only.

All _electrical service and _repair works
(replacing fuses, boards etc.) have to be done
by trained service peaple only.

Use original spare parts, otherwise there is no
title whatsoever to guarantee!




Technical Data Machine

Centerheight ... .. ... . .. ... ... ... . ... .. ... 65 mm
Distance betweencenters ... .. ... ... ... ... 310 mm
Swingoverbed ... ... ... .. . o 130 mm
Swingovercrossslide ... ... .. ... ... .. ... ... 60 mm
Travelofcrossslide ........ ... .. .. .. .. ... ... . . .. . . . . 50 mm
Approx.netweight ... o 55kg
TAILSTOCK:

Center sleevediameter ... . . .. .. ... .. ... .. . 22mm
Tailstocktaper ... ... ... ... ... . MK1
Stroke of centersteeve . ... ... ... . .. ... .. ... 35mm
TOOLHOLDER:

max.shaftheight ... ... . ... . .. .. .. ... 12,5 mm
HEADSTOCK;

Hole throughwork spindle ... .. ... ... .. . .. .. . . 16 mm
Spindle hole taper . ... . .. e MK2

Speedrange ... .. .. ... ... .. ... . ... . . ..
Spindle nose according to manufacturer’s standard

200 - 2400 rev./min

FEED MOTORS:

Stepmotor ..o 5%, 50 Ncm
Rapid feed PUAT,PC/386 .. ... . . e 700 mm/min

POXT 350 mm/min
Feedpower ... . .. ... . ... . .. . ... . approx. 1000 N

MAIN SPINDLE DRIVE:
Single-phase asynchronous motor

Electricsuppty ... ... ... . .. .. .. ... 220V AC/50Hz/3,3A
Power (60 % dutycycle}y ... . ... ... .. ... .. 800w
Speedn .. 2650 min-1

Technical modifications reserved!

{2.559%)
(12.205")
(5.118")
(2.362")
(1.969")
(1211b)

(0.866")
(MT1)
(1.378")

{0.4927)

(0.630)
(MT 2)

(0.37 ft.Ibf)
(27.559 in/rmumt
(13.780 in/min)
{225 I1bf)

Due to improvements and different madifications of the individual detivery

countries, illustrations may diverge from the delivered machine.



Technical Data PC

Minimum configuration

IBM or compatible (PUXT, PC/AT, PC/AT-386) with
- 1 hard disk 20 MB and

- 1disk drive

- keyboard
Operating system MS-DOS from version 3.1
Main storage 640 k8 RAM
Graphic card Hercules graphic card or

EGA- colour graphic card
Screen monochrome or colour display
Interface parallel interface

Recommended configuration

IBM compatible PC/AT with - 640 kB RAM
- 1disk drive 1.2 MB
- 1 hard disk 44 MB
- 1EGA - graphic card
- EGA - graphicable colour screen
- keyboard
- operating system MS-DOS version 3.3
- parallel interface
- CO-Processor

Note:

The software is valid for all 100 % 1BM compatible PC's. Upon request Messrs.
EMCO will indicate to you ali computers on which this EMCO software was
tested.

Modifications reserved!



Scope of Supply

Base machine

Operating tools

- Double open-jawed spanner SW 13x17
- Open-jawed spanner SW 8

- RingspannerSwW 13

- Hexagon socket screw key SW 8,5,4,3

Accessory:
Interface cable (2):

In addition a 25-pole interface cable is necessary
for the operation of the machine to connect the
machine to the PC. {Not included in the scope of

supply!}

Dongle:

Is delivered with the EMCO-software. The dongle
is a software-protection (protection against
unauthorized operation).

If the dongle wouldn't be connected, following
restrictions have to be expected:

e no possibilities to store or load programs

» editor locked

« no possibilities to print screen hard-copies

¢ no data-exchange to the machine

Setting-Up

Place the

machine

a stable table.

Recommended height approx. 650 mm (25*).

!
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supply { 7

Connection of the Machine

Power supply

Plug in mains cable (1).

Electrical connections must be done
professionally. A grounding receptacle must be
available.

PC connection

Connect PC to the machine with the interface
cable (2) via parailel interface {connection X7 at
the rear side of the machine).
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Description of the Machine

T

10

1 Machine bed 7 Base for toolholder

2 Chip container 8 Toolholder

3 Llongitudinal slide 9 Chip protection device

4  Crossslide 10 Stepping motor

5 Headstock 11 Switch board

6 Tailstock
2 3
/ /

©

Key switch (1)

At position 1 of the key switch the machine is
ready for operation (pilot lamp (2) lights up);
Main and feed motors are supplied with power.

Note:
To protect the machine against unauthorized
starting, the key should always be taken off.

Emergency-off key with locking (3)

Upon actuation the power supply to main and
feed motors is interrupted (pilot lamp (2) lights
up}.

Unlocking: Turn button in clockwise direction.

Main spindle switch (4)

The main spindie switch oniy remains in position 1
(main motor runs} if the key switch is in position 1,
the emergency-off key is unlocked and if the
gearbox caver is closed.

Note:

To avoid a too heavy warm-up of the stepping
motors the machine should be switched off
during a major standstill.



Adjusting the speed

Via the belt drive six different speeds can be
adjusted on the main spindle:

"Ef:;? Belt position
200 BC1

330 BC2

550 BC3

950 AC1
1500 AC2
2400 AC3

Change of the V-belt ‘
The V-belt from the motor pulley A to the
transmission puliey B is always mounted.

Drive for range of revolutions AC1/AC2/AC3
From motar puliey A to main spindie pulley C.

The belt can be put on in 3 positions:
AC1/AC2/AC3.

The pulley B runs idle.

Drive for range of revolutions BC1/BC2/BC3

Belt pulley B to belt pulley C{main spindie).

The belt can be put on in 3 positions:
BC1/BC2/BC3.

10

Procedure

Open gearbox cover using the socket head
screw (5).

Loosen hexagon nut (6) at the rear side (motor
side) of the gearbox.

Lift motor.
Put belt to desired pulley position.
Press motor downward and tighten hexagon nut,

Close gearbox cover.

41 E_.._/}
1
T
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Main spindlie speed display

Perforated disc and light barrier on main spindle

Travelling range of the slides

1_Function for all turning operations except
when screw-cutting

Via hole series 1 and light barrier 1 the main
spindle speed is indicated at the screen.

2. Function when screw-cutting

Via hole series 1 and iignt barrier 1 the main
spindle speed is indicated at the screen.

The impulse from light barrier 2 via slot 2 is
needed as an additional information for the angie
position of the main spindle (synchronization of
the main spindle with the slide feed).

50
(1.9"

36 300 (.87

“.L”}

A2

The sketch shows the travelling range of the slides
in the menue MANUAL (see software description)
and without mounted ¢lamping device.

i

Note:

Mind that the travelling range of the slides
changes with the clamping device used and the
way of clamping (three-jaw chuck, tailstock).



Drive of slides

Step motors:

Technical data:

Single step 5°
Torque 0,50 Nm {0.37 ft.Ibf)

As the name says, a revolution of the motor is
divided into steps.

Technical data:

- Traverse speed for longitudinal and cross slides:
Rapid traverse speed
700 mm/min (27.6 in/min) (PC/AT, PC/386)
350 mm/min (13.8 in/min) {PC/XT)

Programmable feed rates 2-499 mm/min resp.
0,002-0,499 mmy/rev. (.08"-20 resp. .00008 - .02
infrev.)

- Smallest possible traverse path: 0,0138 mm
(.001")

- Traverse path longitudinal slide 300 mm
(11.8117)

- Traverse path cross slide 50 mm (1.969)

- indication on screen in mm {in)

- Feed power on slides approx. 1000 N (225 Ibf)
A revolution of the step motors is divided into 72

steps, i.e.onestep = angle of 5°
(360°:72 = 5%,

The limitation of the traverse paths (the Tack-Tack

Ball screws - Preloaded nuts

Longitudinal and cross slides are driven via ball
screws. The screws run play-free in the nuts (no
backlash}.

Reduction step motor - feed screws

smallest slide movement (for longitudinal and
cross slides)

When the step motor turns by 5° (with the
smallest step) the slide will move 0,0138 mm
(.0017).

Traverse path indication on screen - slide
movement

The traverse path wiil be indicated on the screen
in 0,001 mm (.000047).

sound}

If you move the slides to the limit positions or
against a stop, you will hear a tack-tack sound.
The step motor receives impulses for further
movement, but cannot move any further. That
means overload on spindies, nuts and guideways
of the slides.

Remedy: Stop machine

Steps ({angle Traverse path Traverse

of step motors) (mm}) path (in)
1. Step (59 0,0138 .00054
2. Step (10° 0,0277 .00109
3. Step (159 0,0416 .00164
4. Step (209 0,0555 00219
5 Step (259 0,0694 .00273
6. Step (309 0,0833 00328
7. Step (359 0,0972 00383
8. Step (407 0,111 .00437
9. Step (45°) 0,125 .00492




The toolholder

The toolholder can be fixed in a front or back
position on the cross slide.

Max. tool section: 12x12mm (47" x .47")

Mounting

1.

Put base (1)} on toolholder support (2) and
fasten with socket head screw (3).

Loosen T-sliding block (4) with hexagon screw
(5) and thread in the toolhotder from the top.

Unscrew cylinder screw (6), turn the milled nut
(7) in and out respectively until the main
cutting edge of the clamped cutter is exactly
at centre height. Turn in socket head screw
(6), thus the milled nut is protected against
twisting.

Clamp toolholder with hexagon screw (5) (in
clockwise direction).

13

Positions of toolholder

The toolholder can be clamped in front position
and in back position.

Front position
Outside diameter @ 0 bis @ 90 mm (0-3,543")

Interior diameter @ 14 bis @ 100 mm

3.937%)

{0.551" -

;ﬁ_—F—J@/ ® 5:

®e_©®®




Back position

Outside diameter @ 25 to @ 130 mm  (0.984“-
5.118%)

Interior diameter @ 40 to @ 130 mm  (1.575" -
5.118")

Clamp the toclholder in the front position for
programming exercises.

The tailstock

The tailstock serves 1o support the workpiece by
using a center - as well as for drilling/ centering.

Drilling operation

Drills up to @ 8 mm (0.314") to be mounted in
drill chuck. Drills of more than 8 mm need a MT1
so that they can be set in directly into the tailstock
barel.

Feed via handwheel and tailstock sleeve.

Tailstock accessories

- Plug-in pivot: for mounting clamping devices
(e.g. chuck)
- Lathe centre

Regqular care of machine

Clean slideways and oil them with non-rusting
slide oil. Main spindle bearing, recirculating ball
screws are maintenance-free.

14



Clamping Devices for Workpieces (Summary)

15

Collet chuck attachment

Clamping capacity 1,5 - 14 mm in connection with
collets type ESX 25.

Round workpieces can be clamped with highest

round-run accuracy using the collets. Collets leave
no clamping marks on the workpiece.

4-jaw independent chuck 90 mm diameter

With the 4-jaw independent chuck, workpieces
can be clamped centrically and excentrically. Each
jaw can be individually adjusted and reversed.

3-jaw chuck, 80 mm diameter

The 3-jaw chuck serves for centricalls clamping
round, hexagon or twelve-sided workpieces.

Clamping plate, 90 mm diameter

For clamping large-dimensioned workpieces that

cannot be clamped with the 3-jaw or 4-jaw

independent chuck. The workpiece is clamped by
using the damping shoes.




inch

3-Jaw chuck @ 80 mm

For centrically clamping of round, hexagon and
12-sided workpieces. Square workpieces cannot
be clamped centrically with the 3-jaw chuck.

Clamping capacity
If the clamping capacity would be exceeded, a

tooth-breaking on the clamping jaw is possible.
Safety clamping is not guaranteed.

BT REDT

dymin | de max | a; min "dgmax |dsmax domin do.fin, di; max das max

mm 1 38 21 80 104 5 29 | 84 104

004" 14* | 08*| 315 ] 41 | o2 | 1as] a3 | aae
Mounting

Spindle nose and chuck bore must be dust-free.
Mount the 3-jaw chuck onto the spindle nose with
the 3 screws (M5x40, DIN 912).

Do not use longer screws - this would prevent the
correct contact with the spindle nose.

Do not use shorter screws - the screws could break
or tear out.

Spindle nose

Tap holes for 3-jaw
<huck and iathe dog
guard

Note:

A set of chucks graded outwards and a set graded

inwards are included in the delivery.

The respective chuck number must be in
accordance with the actual groove number.

Safety tip

Never exceed the maximum clamping capacity of
the chuck.

This could cause the chuck teeth to break - the
jaws and the workpiece would be thrown out and
could cause severe injuries.

Working tips - parting-off

Clamp workpiece with as minimum overhang as
possible, so that it is not bent by the pressure of
the tool.

The parting-off tool must be clamped at exact
center height and at a right angle to the turning
axis.

16

Supporting long workpieces

Long workpieces bend through the pressure of
the tool and must be supported by the tailstock
center.

Employment of the rolling center punch
With spindle-speeds more than 550 rev./min the
rolling center punch should be used.

Soft jaws for the chuck

The steps of the soft jaws must be turned by the
user. When turning these steps, cdamp a round
workpiece to fix the jaws.

Procedure:

Clamp a round workpiece and turn the step.

Safety tip:

The overhang of the jaws may never be more than
12 mm {1/2"), otherwise the teeth might break. If
the teeth break, the jaw could be thrown out and
cause severe injuries.

The steps must be turned so deep that the
workpiece is clamped securely.



The collet chuck attachment

Clamping capacity 1,5 - 14 mm (1/16" - 35/64")
using the collets type ESX 25.

Round workpiece can be clamped with highest
round-run accuracy using the collets. Collets leave
no clamping marks on the workpiece.

Mounting
Mount collet holder (1) onto the spindle nose with

the 3 hexagon screws (2).

Clamping the workpiece

insert collet, loosen clamping nut (3), insert
workpiece and re-tighten clamping nut with the
socket head key.

Tightening is done clockwise.

Mounting of the collet chucks:

- Insert collet chuck (4) laterally into the
clamping nut (3) so that the eccentric ring (5)
engages in the groove of the collet chuck.

- Screw collet chuck with clamping nut onto
collet chuck holder (1).

Taking-out of the collet chuck:
Untighten clamping nut.

Via the eccentric ring in the clamping nut the
collet chuck is pressed out when screwing off the
clamping nut.

17

Care/Service

Clean and oil collet holder before and after use -
chips and dirt could damage the clamping taper
and cone and influence the precision.

Clamping capacities

3:22;:'{ Clarrllr?ir:%area Clamping area in inch
2,0 1.5-2,0 116 - 5/64
2.9 20-25 3/32
30 25-30 7/64
4.0 3.0-40 1/8-9/64 - 5/32
5.0 40-50 11/64 - 3/16
6,0 5.0-6,0 13/64-7/32-15/64
70 60-70 1/4-17/64
8,0 7.0-80 9/32-19/64 - 5/16
3,0 8,0-90 21/64-11/32
10,0 3,0-10,0 23/64-3/8 - 25/64
11,0 10.0-11.,0 13/32-27/64
12,0 11,0-12,0 7/16-29/64 - 15/32
13,0 12,0-13.0 31/64-1/2
14,0 13,0-14,0 33/64-17/32 - 35/64




The independent chuck

For clamping round, square, rectangular and
uneven shaped workpieces.

Each jaw can be adjusted individually.

Workpieces can be clamped centricaily and
excentrically.

The clamping plate 90 mm diameter

Clamping capacity using the small T-nut screws:
up to 13 mm (1/2%).

Clamping capacity using the big T-nut screws: up
to 33 mm (1/3%).

Mounting
Mount the independent chuck to the spindle nose

with the 4 screws (M5x25, DIN 912).

Spindle nose

Threaded bores for
independent chuck

ag
diy

K

ds min. | dy max. | dr min. | dy Max. | dy max. {d.g mun. jd,, min. {d,» max_|d., max.
1 42 21 86 1o 9 rid ?0 110
0.04] 16% | 08" | 34" | 43" 035°) 115% | 3.54%] 43"
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Often uneven or irregular shaped workpieces
canno. be clamped with the 3-jaw chuck or the 4-
jaw independent chuck.

Using the T-nut screws and the clamping shoes,
uneven or large-dimensioned workpieces can be
ctamped. The rings turned into the clamping plate
serve as an aid for centrical clamping.

Mounting
Mount the cdamping piate onto the spindle nose

with the 4 socket head screws M5x20.

Uneven waorkpieces often cause unbalanced
round-run. Therefare always work with low
spindle speeds. Be careful of extending parts.



Technological Data

1. Cutting speed (V)

Ve (m/min) = d{mm] x_gr x ${rev./min)
1000
Vs = Cutting speed
d = Dia. of workpiece
S = Speed of main spindie

The max. acceptable cutting speed depends on:

- Material of workpiece
The higher the strength of the material, the
lower the cutting speed.

- Material of tooli:
Carbide tools allow for a higher cutting speed
than HSS tools.

- Feed:
The larger the feed the lower the cutting
speed.

- Depth of cut:
The larger the depth of cut the smaller the

cutting speed.

Cutting speed for programming exercises on the
COMPACT 5 PC

Workpiece material:  automatic aluminium
Tool: carbide tips

Cutting speed for turning: 150-200 m/min
Cutting speed for parting off: 60-80 m/min
Feed size for turning: 0,02- 0,1 mm/rev.

Feed size for parting off:  0,01-0,02 mm/rev.

2. Spindle speed (S)

The cutting speed and the workpiece dia. enable
you to calculate the speed of the main spindle.

Vs {mm/min} x 1000
d{imm)x 7

S{rev./min}) =

19

3. Calculation of feed

On the COMPACT 5 PC you pragram the feed in
mm/min

F (mm/min) = S {rev./min) x F (mm/rev.)

F (mm/min) = Feed in mm per minute
S = Speed of main spindle
F(mm/rev.) = Feed in mm per revolution

The charts on the following page save the
calculation work.



R.P.M. (rev/min)

Finding the Cutting Values

1. Finding the spindle speed (r.p.m)

You know
- Diameter of workpiece
- Suggested cutting speed

From the chart you can select the spindle speed in rpm.

Exampie:

Diameter of workpiece: 40 mm
Cutting speed: 150 m/min
Therefore: 1200 rpm
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2. Finding the feed speed in mm/min

You know

Diameter of workpiece

- Feedsizeinrpm

From the chart you select the feed in mm/min

Example:

Spindie speed: 1200 rpm
Feed: 0,06 mmirev.

Results in feed speed: 70 mm/min

Feed (mm/rev)

A (infrev)
Fe ~ [t %, Y%
02 S O % "% ™
a AN N DTN % NN L 007
~ X B N e . —— S v PO
%, \\ \-\D '\ MEBAN \\ } . ‘?0‘ -.006
Re— o Ne— :\1\\1 \\: N ),:{,. L 005
X AN . N N B N A O
01 % \\ \R\ e 004
N % N\ NN N DY
N NN GOSN fees
N N N NN
2, % N : NI N
0,05 P, ‘ . - -.002
\ i \\‘ N |\\ N
5 L ‘m N (oo
LN
D INO N
: :\!\\ \\ -.001
| |
0.02 : \\ 00075
N \
i |
N
NG| 0005
I N
N LN
001 | | N
100 200 500 2000 3000

Spindle speed (rev/min)

21



22



Ersatzteilliste COMPACT 5 PC
Service Parts for COMPACT 5 PC
Piéces de service pour COMPACT 5 PC

Ausgabe 90/04
Edition 90/04
Edition 90/04
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Pos. Ref. No. DIN Benennung Description Designation
Bedienungswerkzeuge Service tools Qutils
ZWZ 11 0300 SW3 DIN 911 6kt. Schraubendreher |Hexagonal key Cl& & six pans
ZWZ 11 0400 Swd DIN 911 6kt. Schraubendreher |Hexagonal key Cl1é 3 six pans
IWZ 11 0500 SW5 DIN 911 6kt. Schraubendreher |Hexagonal key Clé a six pans
ZWZ 11 0800 SW8 DIN 9I1 6kt. Schraubendreher |Hexagonal key C1é & six pans
ZWZ 94 0800 SW8 DIN B94 tinmaulschliissel Spanner C1é deservice
IWZ 95 1713 17x13 DIN BYS Doppetmaulschliissal Double ended spanner {1é plate double
C6Z 188 040 SW13 Ring spanner C1é polygonale

Ringschlissel
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Pos. Ref. No. DIN Benennung Description Designation
1 ABA olec olo Bett Bed Banc
2 ASA olo o2o Spindelstock Headstock Poupge fixe
3 ASA ole 030 Reitstockgehduse Tailstock housing Corps de la poupée
|3 IRG 28 coBo ) B8 DINL27 Federring Spring washer Rondelle ressort
8 ZSR 12 o845 | M8x45 DIN9i2-6.9 Zylinderschraube Socket head screw Vis 6 pans creux
lo ABA 000 obo Abdeckung Cover Couvercle
11 Z5R 63 o408 | Mdx8 DIN963-4.8 Senkschraube Countersunk screw Vis téte fraise
12 A6h ooc odo Lagerbock 2 Bearing block Palier de la roulement
13 Z5R 12 o530 | M5x30 DIN91Z2-6.9 Zylinderschraube Socket head screw ¥is 6 pans creux
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Pos. Ref. ho. DIN Benennung Description Designation

i ABA 000 020 Riemenscheibe Pulley Poulie

z A5A ooo 030 Motorriemenscheibe Motor pulley Poulie de moteur

3 I5B 22 o530 | B5,3 DIN9021 Scheibe Washer Rondelle

4 ISR 84 0512 | M5x12 DINB4-4.8 Zylinderschraube Flat head screw Vis 4 téte cylindrique
5 AGA 060 o000 Vorgelegeriemenscheibe] Countershaft pulley Poulie

6 ISB 1o 2181 | PS12x18x1,2 Stlitzscheibe Supporting ring Rondelie

7 Z5B8 99 0%00 1 9 DING799 Sicherungsscheibe Retaining washer Poulie de retenue

8 IRG 71 2412 | 24x1.2 DIN471 Sicherungsring Retaining ring Anneau de retenue

] ABA 000 1lo Teilscheibg loo Dividing washer loo Disque diviseur loo
lo 7SR 84 0512 | M5x12 DING4-4.8 Zylinderschraube Flat head screw Vis & téte cylindrique
11 ABA 000 240 Hiulse spacer Douille d'ecartement
12 ILG 60 0602 | 6006-27 Rillenkugellager Ball bearing Roulement & billes

13 ISB 02 6006 | 6006/2K Ausgleichscheibe Compensating washer Rondelle de compensation
14 ISB lo 5553 | SS45x55x3 Stitzscheibe Supporting ring Rondelle

15 IRG 72 552¢ | Bb5x2 DIN4T2 Sicherungsring Retaining ring Anneau de retenue

15 ASA oo olo Hauptspindel Main spindle Broche principale

17 ZRM 4o 6335 | 6x335 Keilriemen V-belt Courrgie trapézoidale
18 ZRM 40 6450 { 6x450 Keilriemen V-beit Courroie trapézoidale
19 A6l ooo 17¢ Frontschild Front plate Plaque frontale

Z0 ZSR 33 o612 | M6x1Z DING33-5.6 Sechskantschraube Hexagon head screw Vis hexagonale

21 ZMU 34 oBoo | M8 DIN%34-6 Sechskantmutter Hexagonal nut Ecrou b pans

22 ISB 21 oBdo | AB,4 DINSoZl Scheibe Washer Rondelle

23 ASA oco loo Lagerbolzen Bearing shaft Axe palier

24 ASA 130 ooo Trdgerplatte Carrier plate Plagque support seule
25 ABA 3o coo Spindelstockabdeckung | Headstock cover Couvercle de la poupée fixe
26 758 22 o530 | B5,3 DIN9eZl Scheibe Washer Rendelie

27 Z5R 11 0512 | M5x12 DIN691Z2-6.9 Zylinderschraube Socket head screw Vis d & pans creux

28 MU 8o oBoo | NM8 DINSBo-8 Sicherungsmutter Securing nut Ecrou de slireté

29 AGA 106 col Lichtschranke Light barrier Barriére lumineux

3o ZSR 63 3513 | B3.5x13 DIN7981 Blechschraube Sheet metal screw Vis en t8le

31 ABA coo 280 Abstimmblech Compensating sheet Tdle de compensation
32 ISB 12 1203 | PS 12x18x0,3 PaBscheibe Shim ring Rondelle

33 IMD 17 1224 220 v Motor Motor Moteur

IMO 19 1114 115 ¥ Motor Motor Moteur
IM0 17 1104 100 V Motor Motor Moteur

34 ZEL 21 2034 15 231-20Y Endschalter Limit switch Interrupteur de fim

35 ZEE 47 0010 2V1 H231-11¥ Rollsthwenkhebel Control lever Levier de commande

36 ISR 79 0425 MEx25 DIN7991-8.8 Senkschraube Flat head screw Vis 4 téte conigue

37 7RG 26 0040 A4 DIN127-AZE Federring Split washer Rondetle-ressort
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Pos Ref. No. DIN Benennung Description Cesignation

1 AbA oZo olo Schlitten Slide Chariot

2 ABA 020 020 Querschlitten Cross slide Charigt transversal

M A6A ©20 0bo Abdeckbiech Cover sheet Couvercle

4 ABA 020 070 Einstelleiste Gib Lardan

5 A6A 021 o000 Gruppe Querspindel Cross slide spindle c.| Ens. broche transversale
6 Z5R 12 0508 | M5x3 DINDL2-6.9 Zylinderschraube Socket head screw ¥is 6 pans creux

7 ZSR 12 o51o | M5x1o DIN 912-6.9 Zylinderschraube Socket head screw Vis 6 pans creux

8 ISR B84 o506 | M5x6 DIN 84-4.8 Zytinderschraube Socket head screw Vis 6 pans creux

9 A6A 020 080 Gewindestift Set screw Vis pointeau

lo ZST 13 obob | Mex6 DIN913-45H Gewindestift Set screw Vis pointeau

11 MU 34 odoo | M4 DIN934-5 Sechskantmutter Hexagonal nut Ecrou & pans

12 A6A 160 ovoa Gruppe Langsspindel Lead screw complete Ens. vis-mére

13 ABA 040 000 Abstreifblech Wiper sheet Tdle de racleur postérieur
14 ISR 12 0408 | M4x8 DIN91Z-6.9 Zylinderschraube Socket head screw Vis 6 pans creux

15 ISR 12 o516 | M5x16 DING12-6.9 Zvlinderschraube Socket head screw Vis & pans creux

16 AGA ooo 220 Abstreiffilz 1 Felt wiper 1 Racleur en feutre post. 1
17 ABA ooo Zoo Abstreifblech 1 Wiper plate 1 Plaquette de racleur post.l
13 ZSR 84 0308 | M3x8 DIN84-4.8 Iylinderschraube Flat head screw Y¥is 4 t8te cylindrigue

19 ABA o000 230 Abstreiffilz 2 Felt wiper 2 Racieur en feutre post. 1
2o ABA ooo 210 Abstreifblech 2 Wiper plate ¢ Plaquette de racleur post.Z
21 ASA oo0 130 Bettleiste kurz Keep plate short Lardon de charioct court
22 ABA ovo oS50 Bettleiste lang Keep plate leng Lardon de chariot long

23 Z5B 25 o530 | B5,3 DIN1Z25 Scheibe Washer Rondeile

24 ZSR 12 obl1lZ2 | Mbx12Z DIN91Z-6.9 Zylinderschraube Socket head screw ¥is 6 pans creux

25 ABA ooo o070 Motorplatte 1 Motor plate 1 Plaque de moteur 1

26 ZSR 33 o5lo | M5xlo DIN933-5.6 Sechskantschraube Hexagon nead screw Vis hexagonale

27 2SR 33 0408 | M4xB DINI33-5.6 Sechskantschraube Hexagon head screw ¥is hexagonale

28 | ABA 103 001 Schrittmctor X,2 Step motor X,Z Moteur pas a pas X,2

MG 78 0C10 Schrittmotor X,2 Step motor X,Z Moteur pas a pas X,Z
ohne Kabel without cable sans cdble
ohne Kithlkérper without dissipator sans refroidisseur

29 ZRM 73 4805 Zahnflachriemen Timing belt Courrcie crantée

30 ZSR 12 0535 | M5x35 DIN91Z-6.9 ZyYirderschraube Socket head screw Vis © pans creux

31 AGA 0co oBo Motorpiatte 2 Motor plate 2 Plaque de moteur 2

32 AGA ooo 260 Anschlag Stop Butée

33 ABA coo l4o Stahlhalterauflage Toolpost support Support de tourelle
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Pos. Ref. No. DIN Benennung Description Designation
1 ASA obo o002 Spanetasse Chip tray Bac 4 copeaux
2 ZSR GI 3595 | B83,5x9,5 DIN7981 Blechschraube Sheet metal screw ¥is en tole
3 A6A 050 000 Deckel Cover Couvercle
4 ZRG 71 ob07 | 6x0,7 DINATL Sicherungsring Retaining ring Anneau de retenue
5 S8 25 obdo | B6,4 DINIZS Scheibe Washer Rondelle
6 2SR 12 0620 | Mex2o DIN9LZ Zylinderschraube Socket head screw Vis 6 pans creux
7 ZSB 21 o640 { A6,4 DINSo21 Scheibe Washer Rondelle
8 Z6Y 77 o621l | 1700mm Kantenschutzprofil Protective profile Perfil protective
9 My 34 gboo | M6 DIN934-6 Sechskantmutter Hexagonal nut Ecrou & pans
lo ISR 12 o6le | Moxle DIN31Z2-6.9 Zylinderschraube Socket head screw ¥is 6 pans creux
i1 ZEE 25 lolo Kabelklipp Clip for cable Pince pour cable
12 ZEL 15 o008 Tiille Ring Bague
13 IMJ 34 oBoo | M3 DIN934-6 Sechskantmutter Hexagonal nut Ecrou 6 pans
14 158 21 o84o | A8,4 DIN9021 Scheibe Washer Rondelle
15 ZSR 03 0820 | M8x20 GING03-4.6 Flachrundschraube Square neck bolt Collet carre
16 ABD 200 0SC 50 Hz Drehzahlschild Speed plate Plaquette de vitesses
A6E 200 050 60 Hz Drehzahlschild Speed plate Plaguette de vitesses
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Pos,

Ref. No. DN Benennung Description Designation
Reitstock Tailstock Poupée
1 AS5A 121 009 Pincle metr. Barret metr. Canon metr.
A58 121 000 Pinole zoltlig Rarret inch Canon en pouces
2 ABA 120 020 lagerbiichse Bearing bush Coussinet
3 |ASA 120 030 Triebschravbe Lead screw Broche
4 |ASA 022 000 Handrad Hand wheel Volant
S 1ASA 021 050 Kagelgriff Handle Bouton cylindrique
6 |ZSR 12 0540 M5x40 DIN 912-6.9 Zylinderschraube Socket head screw Vis 6 pans creux
7 |ZMu 34 0500 M5 DIN 934-5 Sechskantmutter Hexagonal nut Ecrou 6 pans
8 |ZMy 17 0800 M8 DIN 917-5 Hutmutter Cap nut Ecrou borgne
9 B2A 040 050 Knebelgriff Locking handle Vis & poignée
10 |B2A 071 020 Scheibe Washer Rondelle
11 |A6A 010 020 Hulse Spacer Douille d'ecartement
12 2GF 51 1406 14xM6x80 GN/1Q0 K1emmhebel Clamping lever Levier de serrage
13 ZSR 31 0635 M6x35 DIN 931-5.6 Zylinderschraube Socket head screw Vis 6 pans creux
14 ZST 14 0620 MEx20 DIN 914-45H Gewindestift Set screw Vis pointeau
15 ZST 15 0601 M6x20 DIN 915 ORIL Gewindestift Set screw Vis pointeau
16 [A3A 000 040 Klemmplatte Clamping plate Plaque de blocage
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Pos. Ref. No. DIN Benennung Description Designation
ABA 140 ool Gr. Spdneschutz Chip guard compi. Ens. pare-copeaux
1 ABA 40 o1l Frontschutz Front guard Pare-copeaux
2 ABA 1do o2l Deckel Cover Couvercie
3 RBA 140 031 Scharnier Frame joint Charniére
4 ISR M3 o4lo | Mdxlo DIN 7985-4.8 Linsenschraube Fitister head screw Vis & téte lentiforme
5 ISR M3 o412 | M4x1Z DIN 7985-4.8 Linsenschraube Filister head screw Vis & t&te lentiforme
6 758 21 o43c | A4,.3 DIN 9cZl Scheibe Washer Rondelle
7 A6A 140 odo Anschlag Stop Butée
) A6A 140 050 Leiste Gib Barre

32




Pos. Ret. No. DIN Benennung Description Designation
1-5 {584 180 Schnellwechsetstahl- | Quick-change tool-post| Tourelle porte-outils &
o halter changement rapide
2 ISR 11 0860 M8x60 DIN331-5.6 Sechskantschraube Hexagon head screw Vis hexagonale
3 |£6Z 180 020 T-Kutenstein T-nut Boulon en T
4 |C6Z 180 030 Iwischenstick Intermediate piece pPigce d'écartement
5 | 258 25 0840 B8,4 DIN125 Scheibe Washer Rondelte
6 |ZSR 12 1050 M10x50 DIN6912-6.9 Zylinderschraube Socket head screw Vis 6 pans creux
7 258 25 1050 B10,5 DINE2S Scheibe Washer Rondelle
8-17 | 584 181 Drehstahlhalter kompl] Too? holder compl. Ens. porte-putil
g 67 181 020 Stellknopf Adjusting nut Ecrou de reglage
10 ISR 12 0520 M5x20 DIN 912-6.9 Zylinderschraube Socket head screw Vis 6 pans creux
1t ZSR 13 0516 M5x16 DINI12-10.9 Zylinderschraube Socket head screw Vis 6 pans creux
iz | 257 13 0525 M5x25 DING13-45H Gewindestift Set crew Vis pointeau
584 280 Abstechhalter kompl. | Porting tool holder Ens. appui de outil &
comp}. tranconner
14 | CeZ 280 020 Spannpiatte Clamping plate Plaguette de serrage
15 | ZSR 12 0512 M5x12 DIN91Z2-6.9 Zytinderschrzube Socket head screw Vis 6 pans creux
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Pos. Ref. No. GIN Benennung Description Designation
1 ZEE 53 7110 110 v Signalleuchte Signal tamp Lampe de signalisation
ZEE 53 7220 220 ¥ Signalleuchte Signal lamp Lampe de signalisation
2 | ZEL 21 00is Hauptschalter mit Main switch with Interrupteur général
2 Schlissel 2 keys aver Z clé
3 | ZEL 22 0004 Bx9 100 v Nockenschalter Cam controller Contréleur a cames
ZEL 22 0006 Bx9 115 ¥ Nockenschalter Cam controiler Contrdleur 3 cames
ZEL 22 0002 Bx% 220 ¥ Nockenschalter Cam controller Contrdleur & cames
4 | ZEL 40 1010 GHY 87 10 603 Not-Aus-Taste Emergency shut down Arrét d'urgence
5 ZEF 01 0080 LZ 60 Grobfitter Filter Filtre
6 | ZmM0 78 9115 4530 N 115 ¥ Liifter Fan Ventilateur
IM0 78 9220 4580 N 220 v Liifter Fan Ventilateur
7 | ZK0o 24 0600 6OMF  400V-DB 100 v Motorkondensator Motor-capacitor Condensateur de moteur
ZX0 24 Q500 50MF 400v-DB 115 v Motorkondensator Motor-capacitor Condensateur de moteur
IKO 24 0120 12MF 400V-DB 220 ¥ Motorkondensator Motor-capacitor Condensateur de moteur
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Pos. Ref. No. DIN Benennung Description Designation
V3u 176 Dreibackenfutter 3-jaw-chuck Mandrin a 3 maors
1 | ZSR 12 042% Max25 DIN 3i2-6.9 Zylinderschraube Socket head screw Vis 6 pars creux
2 | V1A 000 040 Deckel ) Cap Couvercle
3 ZSR 12 0540 M5x40 DIN 912-6.9 Zylinderschraube Socket head screw Yis 6 pans creux
4 { V1A 000 030 Triebling Pinion Pignon
5 j V1A 00G 020 Zahnkranz Scrall Couronne
6 | V1A 000 COfC Frontplatte Front plate Feuilie frontal
7 | viA 000 060 Sicherungsschraube Retaining screw Vis de retenue
8 IME 31 0843 Satz AuBenbacken Outside stepped jaws Jeu de mors extérieurs
ZME 31 0853 Satz Innenbacken Inside stepped jaws Jeu de mors intérieur
9 {v1A 000 07G Schlisselteil Key Cle
10 | ASZ 410 060 Knebel Toggte Garrot
Y3u 178 Vierbackenfutter 4-jaw-chuck Mandrin 3 4 mors
1 ISR 12 0425 Max25 DIN 912-6.9 Zylinderschraube Socket head screw Vis 6 pans creux
2 fViB 000 040 Deckel Cap Couvercte
3 | ZSR 12 0540 M5x40 DIN 912-6.9 Zylinderschraube Socket head screw Vis 6 pans creux
4 |[V1A 000 030 Triebling Pinion Pignon
5 | V1A co0 020 Zahnkranz Screll Couronne
6 | V1B 00O 010 Frontplatte Front plate feuilie frontal
7 | viA 000 060 Sfcherungsschraube Retaining screw Vis de retenue
8 IME 31 0842 Satz AuBenbacken Outside stepped jaws Jeu de mors extérieurs
IME 31 0854 Satz Innenbacken Inside stepped jaws Jeu de mors intérieur
9 | ViA 000 070 Schliisselteil Key Cle
10 i ASZ 410 060 Knebel Toggile Garrot
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Pos. Ref. No. DIN Benennung Cescription Designation
200 odo Spannzangenvorrichtungl Coilet holder Porte-pinces
1 ASZ odo olo Zangenhalter Collet nolder Porte-pinces
2 ASZ oda oZo Spannmutter Locking ring Ecrou de serrage
3 25T 11 o710 | 6xloo DIW 7 Zylinderstift vowel pin Tige de serrage
4 ISR 33 051c | M5xlo DIW 933-5.6 Sechskantschraube Hexagon head scréw Vis hexagonale
i
\
|
1
4
| i i
2 3 5
Pos. Aef No. DIN Benennung Description Designation
200 360 Aufspannscheibe Clamping plate Plateau de serrage
1 A37 350 oZo Spannschraube 55 Clamping screw 55 Vis de serrage 55
2 A3Z 350 clo Spannschraube 35 Clamping screw 35 Vis de serrage 35
3 A2Z 351 olo Spanneisen Clamping jaw Bride de serrage
4 ISR 33 obdo | Mex4o DIN 933-5.6 Sechskantschraube Hexagon head screw Vis hexagonale
5 Z5R 33 0820 | M6xZo DIN 933-5.6 Sechskantschraube Hexagon head screw Vis hexagonale
6 ZSR 12 o520 | M5x20 DIN $12-6.% Zylinderschraube Socket head screw Vis 6 pans creux
7 7SB 25 o&do | B6,4 DIN 125 Scheibe wWasher Rondelle
8 7l 34 oboo | Me DIN 934-6 | Sechskantmutter Hexagon nut Ecrou 6 pans
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Pes,| Ref. No. DIN BENENNUNG DESCRIPTION DESIGNATION
200 420 Nanscheib;a independend chuck Plateau americain
1 ASZ 420010 Gehiuse Housing Corps
2 | ASZ 420020 Satz von & Umkehrbacken| Set of 4 reversible jaws Jeu de 4 mors reversible
3 | A2Z 420020 Spannschraube Spindle 8roche
4 A2Z 420040 Schlissel Key Cle
5 ZST 750460 4x600IN1475-6.8 ‘Knebel Toggle Garrot
] ZSR 120825 MSx25D0IN912-6.9 Zylinderschraube Sacket head screw Vis 6 pans creux




Pos.

Ret. No. DIN Benennung Description Designation

260 3lo Gruppe Plotter Plotter complete Ens. Plotter
1 A6Z oll o000 Auflage Table Tableau
2 ABZ olo 031 Halter Bar Suppert
3 AGZ alo oho Fihrung Holder Guidage
4 A6I olo oo feiste Gib Lardon
5 ZST 51 o404 Mdx4 DIN 551-5.8 Gewindestift Set screw Vis pointeau
6 INA 76 0142 1,4x2,5 DIN1476-4 .6 Kerbnaget Grooved drive stud Clou canneié
7 ZRG 71 14lc Wldx1 DIN 471 Sicherungsring Retaining ring Anneau de retenue
8 ISR 64 0515 M5x15 ‘Rindelschraube Knurled screw Vis moletee
9 A6Z olo odo Achse Axis Axe
10 ZRO 06 7olo 7o x 7a Papierroile Paper roll Rouleau 3 papier
11 ISR 12 0525 Zylinderschraube Socket head screw Vis 6 pans creux
12 ZSR 12 o812 M8x12 DIN 912-6.9 Zylinderschraube Socket head screw Vis 6 pans creux
13 ZST 99 looo Plotterstift Plotter pen Crayon Plotter
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B SOFTWARE DESCRIPTION

bit (b}

Byte (B)

CNC
Coprocessor
Disk .

Hard disk

Graphicscard . ..

Hardware .

Compatibility

Menu .
Microprocessor

NC program

PC

Postprocessor .

RAM .. .

Interface

Software

1. VOCABULARY EXPLANATIONS

Binary sign = smallest memory unit of the computer {e.g., current - not
current or magnetic - not magnetic)
Memory unit to store a letter, a number or asign (1 byte = 8 bit)

Kilobyte (K, kB): usual unit {measurement) for the memory capacity of a
computer {1 kilobyte = 210 bytes = 1024 bytes)

Megabyte (MB): 1 megabyte = 1024 kilobytes
Computer Aided Design = tool construction (see chapter 4.2)

Computer Aided Manufacturing = determining the machining cycle (see
chapter 4.3}

Computer Numerical Controt
Additional arithmetic unit as a support for the microprocessor

Exchangable, magnetic plastic disk, to store software (memory capacity,
e.g., 5tinches disk with 360 + kB or 1.2 MB or 34 inches disk with 720 kB or
1.44 MB)

Magnetized disks permanently located in the computer, to store software
(memory capacity for PC, e.g., up to 80 MB)

Shapes the computer signals for the screen
Are all usable objects

Two devices are compatible, if they can operate with each other without
any additional equipment or can be exchanged for each other

List of the possibilities offered

Central arithmetic unit of the PC

List of all information, which a machine tool needs to manufacture a work
piece

Personal Computer = multi-purpose, small computer for one person

Converts a program into information, which the CNC machine tool
understands and receives

Random Access Memory = operational memory = component, which
loses information, when the device is switched off (memory capacity of the
RAM usually amounts to 640 + kB for PC)

Connection etement for connecting external devices to the PC

Serial interface: processes 1 bit

Parallel interface: processes 1 byte (= t0-fold information fiow speed})

The software is a thought-defined product {e.g.,, a program on a disk),
which controls the computer.

System software: basic, administrative program; contains the operating
system (e.g., DOS = Disk Qperating System) and facilitates the running of
the application software

Application software: special operational program (e.g., Unimat PC
software). The hardware can carry out the tasks given by this program.
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2. SOFTWARE INSTALLATION , ACCESS
INTO PROGRAM

2.1 Possible PC
configuration

In order to operate with this EMCO software, you
require a PC with the foliowing capabilities:

- IBM compatible (PC, PUXT, PGAT, PCAT-386)

- Operating system MS-DOS from version 3.1

- 640 kB RAM (main memory)

- 1 Hercules graphics card with a paraliel
interface (Centronics) or 1+EGA colour
graphics card

- Monochrome screen or EGA colour screen
capable of graphics

- 2disk drives or 1 disk drive + 1 hard disk with
20 MB

- 1 parallel interface for the use of an EGA
colour graphics card (for the connection of a
printer = option)

An arithmetic coprocessor is not absolutely
necessary for the operation with this EMCO
software.

This coprocessor is, above all, recommended for
PCs with a slow processing speed (e.g.: PUXT with
a cycle frequency of 477 or 8 MHz), however,
since it executes the arithmetic operations much
faster.

The use of a coprocessor is not required for PCs
with a cycle frequency of over 10 MHz (PC/AT).

Example: IBM compatibie PU/AT with
- 640 kB RAM

- 1disk drive 1.2 MB

- 1hard disk 44 MB

- 1EGA graphicscard

- EGAscreen capable of graphics

- keyboard

- operating system MS-DOS version 3.3

- 1 parallel interface

Compatibility problems

The software runs on all 100 % {BM compatible
PCs. Upon request, EMCO informs you of all those
processers, on which this EMCO software was
tested.
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2.2 PCwith hard disk and 1
disk drive

Installation

Start DOS (Disk Cperating System). if necessary,
consutt the DOS manual, which was supplied with
your computer.

When the DOS prompt "C: \ >" appears, insert
the instailation disk 1into the drive A.

Enter the fotlowing command:

Screen Entry Explanation
display
C: \ > A < Change to drive A
Call up instal-
A\ > L lation program

After entering the command and pressing the
ENTER key, the registration screen for setting the
language appears.



Software installation, access into program

PC with hard disk and 1 disk drive

Setting the lanquage —
Move the light beam with the arrow m

keys to the desired language and confirm it

with !!! }

EMLCO

COMPACT 5-PC INSTALLATION 1.0

ENGLISH
DEUTSCH
FRANGATIS
ESPARNOL
ITALTANC
NEDERLANDS

#(CURSOR) + (SELECT)

Choose printer

EMCO

COMPACT b6-PC INSTALLATION 1.0

CONF IGURE
IBM GRAPHIC
EPSON FX
EPSON LQ
NEC P6
OKI LL6
STAR 5G15

H(CURSOR) « (SELECT)

Choose the right printer of your work station.

if you don't use a printer, just press g
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Entering the program path (sub-directory)

EMCO

COMPACT 5-PC INSTALLATION 1.0

iiPath for installation I
il I

|IPlease input path: 1

Il
IIC: VCOMPACT Il
il

= i

#(CURSOR)

(SELECT)

This EMCO software is installed in the sub-
directory COMPACT by pressing

Altering the program path:
You can also install this EMCO software in a sub-
directory determined by you.

Procedure:
® You can delete the suggested sub-directory

name letter by letter with the key .
(> =4

8 Enter a new sub-directory name.

Example:
C:\training\

This EMCO software is
directory "training"

installed in the sub-

Attention:
Do not forget after entering the sub-
directory name.



Software installation, access into program

PC with hard disk and 1 disk drive

Control menu;

EMCD

COMPACT 5-PC INSTALLATION 1.0

CONF IGURE IBM GRAPHIC
UNIT METRIC
PATH C: \COMPACT\

Are specifications correct ?

YES NO

The previous specifications are displayed:

YES .. The previous specifications are correct, the
software is installed.
NO ... The previous specifications are incorrect,

the installation begins again with

"Entering the type of PC"

Select the desired menu point with the arrow keys
and confirmit.

If the menu point YES was selected and
confirmed, the following appears on the screen:

EMCO

COMPACT 5-PC INSTALLATION 1.0

The COMPACT 5 PC SOFTWARE is
compiled and copied into
the given path ...

Please wait !

Copying

C: \COMPACT

The individual files are copied from the drive A
into the sub-directory determined by you.

44

The following message appears after a short time:

Disk 2 indrive A msert

Remove the installation disk { from the drive A
and insert the installation disk 2 and confirm it.

The following appears:

Copying 5- 10 minutes

Hf the software was installed correctly in the PC,
the following appears:

EMCO

Installation is finished

The PC registers with drive A,

Changing the drive:

Screen display Entry
AN > l:l
C:\>

The software can be called up {see next page).




Software installation, access into program

PC with hard disk and 1 disk drive

Access

After the DOS prompt “C: \ >" appears, enter the
following commands:

Screen display Entry
C:\> R TR @

C \NCOMPACT >

*  Spacebar
in this way, you change to the sub-directory
COMPACT.

Calling up the program:

If you have altered the program path (=sub-
directory) during the installation of the software,
you must enter your selected sub-directory name
(here COMPACT).

Screen dispiay Entry

C \COMPACT>{ [ I*IFIA -1 =

The titie screen appears:

5 Conl CONT RO

PG -

EmMCO

A1l coprriaihta reservod THCO MAIER GEGRLLSCHAFT M 8. K
Varaion 2.9
P 3 < >

Pressing ENTER:

L IL L
LT

.*:“.Ng;;-s-g
933 agd

i

:
FTEE

1 MSraY

i

i

=
z

You are now in the program.




3. EXPLANATIONS FOR THE SOFTWARE

3.1 The differencesin the input keyboards

Small PC keyboard

LT i TP T T T T
HEEENEEEENEN
HEEENEEREEE
]Illllllllll

L

Large PC keyboard

NN IENEN I EEENIEEE

HEEEEEEEEREN
[IlIIlI[IIHl
l[ll[lfllill
IJ[ITITILHF [ |

The same key functions are arranged and designated differently on these two types of keyboard.
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Explanations for the software

Impertant key functions

Differences in the key designation

Small PC keyboard Large PC keyboard

Pgupt Pgup t

PgDN 4 PgDn ¢

Pos 1
Home,

Prtsc

Prisc

Note
The keys of the large PC keyboard are used in
these instructions.

3.2 Important key fu nctions

SHIFT key

if the SHIFT key is pressed at the same time as the
desired key, the upper case of the respective key is
selected.

Example
- If the SHIFT key is not active, the lower
. case { +)is selected.

o ][]

Note
Only the selected key case is shown in these
instructions for easier reading.

If the SHIFT key is pressed,
the upper case (*) is selected.
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Preceding zeros
Following zeros
Zeros before a number and after the comma <an

but do not need to be entered.

Plus/minus sign
Plus signs ( +} are not entered. The minus sign (-)
must be entered before the number.

Entering large, small letters
Letters can be entered as large or small letters.

Enter key
i Inputs are confirmed or stored with the

“ENTER" key.

<«

Decimal point
The decimal point is entered with this key.

Separating two entries
Two subsequent entries are separated
’ with the comma key.

Example
For a work piece compilation, the PC requests:

Diameter, work piece length?

lnput: 23.5, 46

B EIL ]

Error correction
[] The entry can be corrected with

- this key. The previously entered

character is deleted.

Interrupting selected commands

The selected command is interrupted with
this key.

The previously selected menu level can
also be returned to with the Esc. key.

Esc




Explanations for the software Coordinate system

3.3 Coordinate system

The piece of information "Move the longitudinal slide towards the head stock” is a
long piece of information; it would also be different in every language. Thus, the
directions of movement for NC machines are described in a coordinate system.

Coordinate system of the machine

Zaxis = Axisparallel to the rotary axis
X axis = Axisperpendicular to the rotary axis
-Zmovement = Movement of the longitudinal slide towards the head stock

+Z movement Movement of the longitudinal slide away from the head stock

1}

+ X movement Movement of the cross slide away from the rotary axis

- X movement

If

Movement of the cross slide towards the rotary axis

Representing the coordinate system on the screen

-2+ —>+27

+X
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Explanations for the software

Screen cursor

3.4 Screen cursor

A cursor (graticule) is shown on the screen. This
cursor can be moved on the screen.

Moving the screen cursor
The cursor is moved on the screen by means of the
4 arrow keys.

Further key functions

rguptll Doubling the step size of the cursor

repn+f| Halving the step size of the cursor

rou1 JI The cursar jumps to the middle of the screen

tna ]| The cursor jumps to the reference point

Step size ... distance of movement each time the
key is pressed

Showing the screen cursor
There are two ways of showing the cursor on the
screen:

Cursor as a graticule
Normal representation of the cursor

Reduced cursor
- A reduced cursor is shown, when the
key “ <" ispressed.

The cursor is shown as a graticule again, when the
key “>" is pressed.

Cursor programming methods

You can describe the path of the screen cursor in
the program: there are generally two ways of
describing this path.

Absolute value programming ({reference wvalue

programming}

The points, to which the screen cursor is to
proceed, are given starting from a zero point
{reference point R).

Example

R
&L
Al o
12 ~
B
25 =
L4 |

incremental value programming

Chain dimensions are entered for the incremental
value programming. The currect position of the
screen cursor is the starting point for every path
description.

Example
R
A
A}
12 =
) s
13 TC
19




Expianations for the software

Menu structure

3.5 Menu structure

This EMCO software is divided into menus (= selection possibilities). Divisions into main
menu, menus and submenus are used depending on the hierarchy. Jumps back- and
forwards between these individual menus can be made without limitations.

MAIN MENU
Ft WORK PIECE
F2 DRAW
F3 PROGRAM
F4 DISPLAY
FS SETUPO.0
F6 MANUAL
F7 MACHINE
F8 ARCHIVE
F9 PRINT
F10 END

——————F Go to the next menu level

------- ¥ Return to the previous menu level

- ]
1
]
i
1
— 1
1
1
| ormmm—
1t 1
1 Esc )
vt
!
i
1
]
]
]
]
t
1
1
:
a4 DRAW T -
2 ]
F1 CURSOR !
F2 POINT t
F3 LINE [ S
F4 ARC ' Esc. |
F5 VISBL EDGE plooo!
F6 MIRROR F1 !
F7 CLEAN F1 !
F8 ERASE ELEM |
F9 ERASE ALL !
F10 !
t
i
'
as CURSOR
F1 CURSOR INC
F2 CURSOR ABS
F3 CURSOR R, A
F4 CURSOR X, A
F5 CURSOR Z, A
F6 STEP SIZE
F7 TO REF PNT
F8 MID SCREEN
Fo INTERSECT
F10
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> MAIN MENU

> MENU

> SUBMENU




Explanations for the scfiware Menu summary
Menu summary
Notes MAIN MENU
You can select and activate the individual F1 WORK PIECE
menu points with the function keys F1 to F2 DRAW
F10 or with the space bar. F3 PROGRAM
Fa4 DISPLAY
A command can be interrupted or a return FS SETUPO0,0
to the previous menu level activated with F6 MANUAL
the key Esc. F7 MACHINE
F8 ARCHIVE
F9 PRINT
F10 END
MENUS: MENLIS:
WORK PIECE - > MANUAL
Diameter, work piece Move the tools with
SUBMENGS length _ the curson{ IB%ys,
_ : I step= 1,
CURSOR F2 p
DRAW - > MACHINE
F1 CURSOR INC
2oamon e F1 CURSOR F1 AUTOMATIC
[ msons F2 POINT P2 ANGLE
F5  CURSOR Z.A F3 LINE F3 FAST RUN
6 STEPSIZE F4 ARC F4 EMPTY CUT
€7 TOREFPNT F5 VISBL EDGE F5 REPEAT
F& MID SCREEN F6 MIRROR F6 CURSOR
O INTERSECT F7 CLEAN F7 SHIFT PROG
F1o F8 ERASE ELEM F8 SCALE PROG
F9 ERASE ALL F9
F10 ‘ F10
FOINT SUBMENUS: F3 I
2 i pOmT creies PROGRAM ' > ARCHIVE
ot FI ROUGHING [E} F1 RAPID F1 STORE PROG
B Newnr et P2 sack pOCK F2  FEED F2  LOAD PROG
F6  TOREF PNT e curme . oo | €T F3 CYCLES F3 STORE GEOM
7 INTERSECT Fs THREAD F4 EDITOR F4 LOAD GEOM
8 TRIMBITS fe F5  TOOL CHNGE FS
9 F? F& ERASE LAST F6
F10 r8 F7 ERASE PROG F7
9 F8 FEED F8
F1o F9 G94/G95 F9
LINE F10 OFFSET F10
5w = F1END DISPLAY PRINT
FA  ERASE F2  INSERT .
Pom— F1 ZOOM ALL Is the printer
: i@::‘;,t;t( 3 Ennst Z.ﬁ“" F2 ZOOM WINDW connecte‘c)l and “on
F7  TANGNTP/A FS  SEARCH F3 ZO0OM PIECE line"?
F§  TANGNT A/A F6  PRINT F4 HEAD STOCK (ENTER = yes)
F9  CHAMFER i F5 WORK PIECE
o e F6  TOOL
id F7  TOOL PATH | F10 I END
8 TAILSTOCK
ARC F9 CHANGE SIM — > Are Eou sure
F10 {ENTER = yes)
F1 DRAW
F2 SEARCH
et SETUP 0,0 J
Fs CIRCLE

6 ARC 3PTS
F7 FILLET
FB Fill 2 ELE

Toolwith T + tothe

diameter aligning
pos. ste

(ENTER = End)

= 1,00
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Explanations for the software Selection / deselection of the menu points

3.6 Screen display |

(AT —
@, =

O :/m‘::;

?ﬁ @/: .
14 oz
@ || -

—

Diagrammatic representation of the working area

2 Displaying the cursor position [mm]

X, 2 ... Position of the cursor

Step size of the curser (distance travelied every time a key is pressed)

3 Displaying the tool position

X, Z ... Position of the tool [mm}

D .. Diameter position of the tool [mm]

F ... Feed speed [mm/min]

S ... Main spindie speed [rpm]
4 Displaying the screen messages
5 Menudisplay

3.7 Selection/deselection of the menu points

There are two possibilities:

Possibility t Possibility 2
By means of the space bar and By means of the function keys F1to F10
Example Example
Activating the PROGRAM menu Activating the PROGRAM menu
Go to the desired menu point with @ Selection and activation of the
the space bar PROGRAM menu
Confirm  entr and activate | -_ ,
El PROGRAM men‘t’.u Return to the main menu
@ Return to the main menu
PROGRAM
F1 RAPID
F2 FEED
F3 CYCLES
F4 EDITOR
FS TOOL CHNGE
Note F6 ERASE LAST
The activation of the individual F7 ERASEPROG
menu points is described with F8 FEEDQgs
the function keys in these F9 G4/ T
instructions. F10 OFFSE
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4.1
4.2

4.3

4.4

4.5
4.6
4.7

4.8

49
410

4. MENU POINTS

Work piece 54
Draw 55
4.2.1 Cursor 56
422 Point 59
423 Line 61
424  Arc 64
4.2.5 \Visible edges 68
4.2.6 Mirroring 68
4.2.7 Cleaning 68
428 Erasing the geometric element 69
429 trasingall 69
4210 Hotkeys-draw 70
Specimen example 1 71
Specimen example 2 72
Specimen example 3 73
Program 74
43.1 Movingin the rapid 74
4.3.2 WMovingwith feed speed 74
433 Cycles 74
Roughing cycle 75
Back pocket cycle 77
Follow contour cycle 79
Cut-in cycle a1
Threading cycle 83
4.3.4 Edit (see chapter 6) 90
435 Tool change 9
4.3.6 Erase the last movement 91
4.3.7 Erasing the machining program 91
438 Entering the feed values 91
4.3.9 Change feed unit 91
4.3.i0 Entering the finishing offsets 91
Display 92
441 Zoomall 92
442 Zoom window 92
443 Zoom work piece 93
4.44 Removing, inserting the head stock 93
4.45 Removing, inserting the work piece 93
446 Removing, inserting the tool 93
447 Removing, inserting the tool path 94
448 Inserting, removing the tail stock 94
4.49 Changing the simulation display 94
4.4.10 Hotkeys- machine 95
Setup 0,0 96
Manual 97
Machine 98
471 Automatic 98
4.7.2 Single 98
4.7.3 Fastrun 98
4.7.4 Empty cut step 98
475 Repeating the program 99
476 Moving the tool to the cursor 99
4.7.7 shifting the program 99
4.7.8 Altering the scale program 99
Archive
4.8.1 Storing the program 100
482 Loading the program 100
483 Storing the geometry 101
484 Loading the geometry 101
Print 101
End 101
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Menu points Work piece

4.1 Work piece (F1)

The work piece is defined in this menu, and it is
displayed clamped in the chuck.

Unit: {mm]

Example

Screen message

Diameter, work piece length:

!
22,100
}

Diameter, length of the drill hole (ENTER = no)

432
i

R =~
—de
o~
F o ———— [ a o JON ] [,
-

o !

100

100

The work piece clamped in the chuck appears on
the screen, and the exit from the WORK PIECE
menu takes place at the same time.

Note

The reference point = R{point X = 0,Z = 0 of the
coordinate system) is situated on the Z axis at the
right-hand end of the work piece, when the work
piece is called up.
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Menu points Draw

4.2 Draw (F2)

The contour of the work piece is determined in this menu.

Preliminary explanations
You only have to draw the lower half of the work piece contour en the screen, without circumferential
edges. Circumferential edges are added after drawing the work piece contour, and by mirroring around the
Z + axis, you automatically receive the complete representation of the work piece contour.
The compilation of the work piece centour is carried out in the submenus described on the following pages.

Summary of sub menus

DRAW
F1 CURSOR
F2 POINT
F3 LINE

|——— F4 ARC

F5 VISBL EDGE
F6 MIRROR

F7 CLEAN

F8 ERASE ELEM
F9 ERASE ALL

F10
F2 ' E
| [71] 1] |
CURSOR POINT LINE ARC
F1 CURSOR INC F1 START PNT F1 DRAW F1 DRAW
F2 CURSOR ABS F2 END POINT F2 SEARCH F2 SEARCH
F3 CURSOR R, A F3 CENTRE PNT F3 SPLIT F3 SPLIT
Fa CURSOR X, A 4 FIND POINT Fa ERASE F4 ERASE
FS CURSOR Z, A F5 NEW REF.PT F5 PARALLFL FS CIRCLE
F6 STEPSIZE o TO REF PNT F6 PERPENDIC F6 ARC 3 PTS
F7  TOREFPNT F7  INTERSECT F7  TANGNTP/A F7  FILLET
F8 MID SCREEN F8 TRIM BITS F8 TANGNT AJA F8 FILL 2 ELE
F9 INTERSECT F9 F9 CHAMFER F9
F10 Fi0 F10 F10
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Menu points

Draw

Description of the individual sub-
menus

4.2.1 Cursor (F1)

tn this submenu, it is determined, how the cursor
is to be positioned on the screen.

CURSCR

F6 STEPSIZE
F7 TOREFPNT

F1 CURSOR INC
F2 CURSOR ABS
F3 CURSOR R, A F8 MID SCREEN
F4 CURSOR X, A F9 INTERSECT

F5 CURSOR Z, A F10

Moving the screen cursor
The cursor is moved on the screen by means of the
4 arrow keys.

Further key functions

rguetli Doubling the step size of the cursor

roonsf| Halving the step size of the cursor

Pos1 )l The cursor jumps to the middle of the screen

ena || The cursor jumps to the reference point

Step size .... distance of movement each time the
key is pressed

Showing the screen cursor
There are two ways of showing the cursor on the
screen:

Cursor as a graticuie
Normal representation of the cursor

Reduced cursor
- A reduced cursor is shown, when the
key " <" is pressed.

The cursor is shawn as a graticule again, when the
key " >" is pressed.

Calculating functions in the CURSOR submenu

For every menu point in the CURSOR submenu,
where a number is prompted, there are many
calcutating functions avaifable to you for the
entry of arithmetical functions. In this way, you
possess an aid capable of performance, which
gives valuable help, especially for coordinate
entries and angle calculations.

The following signs or mathematical functions can
be used:

Entry Function
+ Addition
- Subtraction
* Multiplication
Division
*x To the power of
( Open bracket
) Close bracket
SIN Sin
cos Cos
TAN Tan
DSIN Sin in degrees
DCos Cos in degrees
DTAN Tangent in degrees
ASIN Arcsin
ACOS Arc cos
ATAN Arc tangent
DASIN Arcsinin degrees
DACOS Arc cos in degrees
DATAN Arc tangent in degrees
SQRT Square root
Pl 3.1415927

Any arithmetical function can be entered instead
of a simple number for numerical entries (=
numbers). The use of brackets is allowed. These
can be nested as much as is required.

Note
Entered functions must be written in brackets {see
example).

Example
You are in the CURSOR submenu. An incrementat
coordinate is to be calculated.

V3

= 103 -
X=10=5 ,2=50

Therefore, enter the following:

10 * SQRT(3) : 2, 50

A cursor step of 8.66 in X and 50 in Z is the result.



Menu points

Draw

Positioning the cursor incrementally (F1)}

Unit:  [mm]
The cursor is shifted from the present position by
the entered values.

,R J

A}

]
1

19

Positicning the cursor absolutely (F2)

Unit: [mm]
The cursor is shifted by the values entered (always
measured from the reference point).

.@_- - - - —

44

Positigning the cursor with the radius and angie

(F3)

Unit:  [mm], [°]

The cursor is shifted from the present position by
the radius and angle entered.

Example: R = 2dmm, A = -30° (clockwise)

Screen message Entry

Radius, angle movement from the cursor? | 24, -30

/?2‘ >

+

Note: Angle entry

Positive (+) sign = angle in the anti-clockwise
direction.

Negative (-) sign = angle in the clockwise
direction.

Positioning the cursor with X dimension and angle
(F4)

Jdnit:  [mm}, [°]
Entering the X dimension incrementally

Example: X=19mm, A= -45°

Screen message Entry

19, - 45 ||

X, angle movement from the cursor?

Positioning the cursor with Z dimension and angle
(E5)

Unit:  {mm], [°]
Entering the Z dimension incrementally

Example: Z=15mm, A= -35° (clockwise)

Screen message Entry

15,-35 [_]]

Z. angle movement from the cursor?

15

‘35.

Determining the step size of the cursor {F6)

Unit:  [mm}
The step size is the distance the cursor moves every
time a key is pressed.

The step size of the cursor is 1 mm when you call
up the software.

Example: Cursor step should amount to 2.5 mm

Screen message Entry

2,5

Cursor step 1.000
New step (ENTER = no change)




Menu points

Draw

Cursor to the reference point (F7)

The reference point is the origin of the coordinate
system shown on the screen (reference point =
position X = 0/Z = 0 of the coordinate system).

Position of the reference point

No work piece:

The reference point is situated on the Z axis at the
stop of the clamping device.

Workpiece compiled:
The reference point is situated on the Z axis at the
right-hand edge of the work piece.

The cursor jumps to the reference point, when the
key 7 is pressed.

Cursor to the middle of the screen (F8)

The cursor jumps to the middle of the screen,
when the key F8 is pressed.
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Find the point of intersection (F9)

Position the cursor by means of the arrow keys
near to the point of intersection to be found.

The cursor jumps to the neighbouring point of
intersection, when the key F9 is pressed.

Possibilities for the point of intersection
® twolines

® twocircles

® alineand acircle

/R

_e_- - - - -




Menu points

4.2.2 Point(F2)

Secondary points for drawing the work piece
contour are determined on the screen in this
submenu.

The basis of the definition of the geometry (=
contour of the work piece) are secondary points.
E.g.. a line is defined by a starting point and an
end point.

POINT
Ft START PNT
F2 END POINT
F3 CENTRE PNT
F4 FIND POINT
F5 NEW REF PT
F6 TO REF PNT
F7 INTERSECT
F8 TRIM BITS
F9
F10

Determining the starting point {F1)

The point, on which the cursor is located, is
defined as the starting point of an element of
geometry (line, circle or arc) by pressing the key
F1.

The active starting point is shown on the screen by
the symbol "> ",

Determining the end point {f2)

The point, on which the cursor is located, is

defined as the end point of an element of

geometry (a line, circle or arc) by pressing the key
F2.

The active end point is shown on the screen by the

symbol "< .

Determining the centre point (F3)

The point, on which the cursor is located, is
defined as the centre point of a circle or an arc by
pressing the key F3.

The active centre point is shown on the screen by
the symbol "o".

>

Representation of a starting point, centre point
and end point
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Find point {F4)

Position the cursor by means of the arrow keys
near to the point found.

The cursor jumps to the neighbouring point,
when the key F4 is pressed.

Purpose:
If machining is to continue from an available
point, this must be approached exactly with F4.

R

_e'__ - - - -

Example:
The cursor is located at the starting point of the
line.

Re-defining the reference point (F5)

The point, on which the cursor is located, is,
defined as the new reference point by pressing the
key F5.

Reference point (R) = origin of the coordinate
system{X = 0/Z = Q).

Cursor to the reference point (F6}

The cursor returns to the reference point, when
the key F6 is pressed.

Find the point of intersection (F7)

Position the cursor by means of the arrow keys
near to the point of intersection to be found.

The cursor jumps to the neighbouring point of
intersection, when the key F7 is pressed.

@ —- . - -




Menu points

Draw

Trim bits

Trim bits (F8)

deleting protruding parts of an

element of geometry

Example

Two intersecting lines should result in a bit.

Position the cursor by means of the arrow keys
near to the bit to be trimmed.

8
t

Screen message

I Is this the desired side of the element (ENTER = yes) l

—\

[ -
... .Pressing any key except

for Esc. or Q .
|

Is this the desired side of the element (ENTER = yes) l

*

o]
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Menu points

Draw

4.2.3 Line (F3)

Lines are drawn,

altered or erased

submenu.
LINE

F1 DRAW

F2 SEARCH

F3 SPLIT

F4 ERASE

FS PARALLEL
Fé PERPENDIC
F7 TANGNT P/A
F8 TANGNT A/A
F9 CHAMFER
F10

Drawing aline (F1}

A line is drawn, whose starting and end points are
already determined.

Example
Starting point: X=35mm,Z=65mm
End point: X=25mm,Z=55mm

A line between the two points is drawn by
pressing the key F1.

~

Position the cursor by means of the arrow keys
near to the line to be searched for.

The curser jumps to the neighbouring line, when
the key F2 is pressed.

Searching for a line (F2)

tf a line is t0 be machined further, this
mus. st be determined with F2.

Purpose:

Splitting a line {F3)

Position the cursor by means of the arrow keys on
the splitting point of the line.

This line is divided into two lines, when the key F3
is pressed. (The point of splitting is invisible.)

If only a part of a line is to be
machined further, this part must be
split from the rest.

Purpose:
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Erasing a line {F4}

Position the cursor by means of the arrow keys
near to the line to be erased and press the key F4.

Drawing a parallel line (F5)

Unit:  [mm]
A parallel line is drawn to an existing line {e.g.,
distance = 5 mm).

\

Screen message
Paosition cursor on the desired line '

Move the cursor to the desired line.

'

l Input offset for the paraileliine

!

l Is this the correct side for the parallel line (ENTER = yes)

«yes
n

no

~ Any key except
~ - for Esc. or

I Is this the correct side for the parallel line (ENTER = yes) I

'
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Drawing a perpendicular (90°) to a line (F6)

A perpendicular (30°) is drawn to an existing line.

Move the cursor to the point, where the
perpendicular should start.
\-‘-
Screen message
| Position cursor on the desired line I

i
E] Move the cursor near to the line.
[4]

'

62

Drawing a tangent point/arc (F7)

A tangent from the current cursor position to an
arcisdrawn,

\

Screen message

Position ¢ursor on the desired arc.

j

Move the cursor to the desired arc.
]

'

I Is this the desired tangent (ENTER = yes)

< Jes
l%l no

Any key except
for Esc. or ol

3

Is this the desired tangent (ENTER = yes) I

| T

Any key except |_|
for Esc. or .l
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Drawing a tangent arc/arc {F8)

A tangent from an arc to a second arc is drawn.

-

\

Screen message

3

Position cursor on the desired ar¢

t

Move the cursor to the 15t arc.

{

Position cursor on the desired arc ]

, !
Move the cursor to the 2nd arc.
|

[+] '

| is this the desired tangent (ENTER = yes)

«yes
<

no

( Any key except
for Esc. or

ol

Is this the desired tangent (ENTER = yes)

o e

Any key except {—
for Esc. of

Adding a chamfer (45°) (F9)

Unit:  [mm]

Condition:

1. Both lines contact each other at this point (do
not intersect).

2. The cursor must be positioned near to this bit.

Example: chamfer = 3x3 mm

Screen message Entry

Size of the chamfer 3

is the chamfer correct (ENTER = yes)

Possibilities:
ENTER = Confirming the desired chamfer
Any other key = interruption of this command

"Adding a chamfer".

3 xk5"
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4.2.4 Arc(F4)

Arcs are drawn, altered or erased in this submenu.

ARC
F1 DRAW
F2 SEARCH
F3 SPLIT
F4 ERASE
F5 CIRCLE
F6 ARC3PTS
F7 FILLET
F8 FILL 2 ELE
F9
F10

Drawing an arc (F1)

An arc is drawn, whose starting, centre and end
points are already determined.

Example:

Starting point: X =35mm, Z = 66mm
Centre point: X =30mm, Z=58mm
End point: X=25mm, Z=55mm

An arc {clockwise) is drawn from the starting point
to the end point by pressing F1.

R

& - - - - -—

Note:
Arcs are always drawn clockwise.

You can define the position of the arc by the
selection of the starting and end points.

£ )
o
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Searching for an arc (F2)

Position the cursor by means of the arrow keys
near to the arc to be searched for.

The cursor jumps to the neighbouring arc, when
the key F2 is pressed.

Purpose

If an arc is machined further, this must be defined
with F2 first.

Splitting an arc (F3)

Position the cursor by means of the arrow keys on
the splitting point of the arc.

The arc is split, when the key F3 is pressed. {The
splitting point is not visible )

Purpose:
If only a part of an arc is to be machined further,
this part must first be split from the rest.

Application example:

You must split arcs over 30°, since a starting point
of the back pocket must be determined in the
program menu (for back pocket).

/
Splitting point

Erasing an arc (F4)

Position the cursor by means of the arrow keys
near to the arc to be erased and press the key F4.

Attention!
The command "Erase” can no longer be reversed,

after it has been carried out!
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Drawing a complete circle (360°) (F5)

Unit:  [mm]

Position the cursor by means of the arrow keys on
the centre point of the desired complete circle.
Press F5, enter the radius of the circle and confirm
it.

- Example:
Constructing a complete cirde R = 15 mm

Screen message Entry

15

Circle radius 10.000 (ENTER = no change):

N
NS

Drawing an arc with three points (F6)

Determine the starting point and the end point.
Position the cursor on the circumference of the
desired arc { = third point).

An arc is drawn through the starting, end point
and cursor position, when the key F6 is pressed.

Note:

Arcs are always drawn anti-clockwise.

You can define the position of the arc by the
selection of the starting and end points.

25m€n, Z:éﬁmm
16mm, Z = 25mm
18mm, Z = 32mm

Example: ¥ -.v.x
Starting point: X =
End point: X =
Cursor position: X =

The arc is drawn, when F6 is pressed.

Adding a fillet {F7)

Unit:  [mm}
1. Bothlines must contact at this point.
2. The cursor must be positioned near to this bit.

Example: Radius = 5mm

Entry

5 [

5]

Screen message

Radius for the corner?

Is the radius correct (ENTER = yes)

Possibilities:

ENTER = confirming the desired radius

Any other key = interruption of this command
"Adding the fillet".

L

Fill two elements (F8})

Geametric elements (points, lines, circles or arcs)
are filled tangentially by an arc.

Note:

If you want to fill a circle or an ar¢, the prompt
from the system for the type of filling appears.
There are two possibilities.

Filling 1: in front of the circle

—
\

Filling 2: including the circle

—

~

65
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Example 1 Example 2
Filling the point of one line with a point of Filling the point of a line with a line.
another line.

F3
\ |

Screen message Screen message
[Filleting tangentialto: 1= point, 2 =line, 3=arc: i I Filleting tangential to: 1=point, 2 =line, 3 =arc: ]
{Deﬁne elementnr. 1 ] li)efme elementnr. 1 }

Position the ¢cursor on the desired Position the iursor on the desired

point. point.

(]
R '

[Filletmg tangentialto: 1=point, 2 =line, 3=arc: ! Filleting tangential to: 1 =point, 2 =line, 3=arc: —[
[1]

Define element nr. 2 [
L

[Deﬁne element nr. 2 —I

el | .. |
Position the tursor on the desired Pasition the cursor on the desired

point. line.
i
(Radius far the corner? . - I - |jad|us for the corner? : V ]
P

l Position the cursor in the approximate centre ‘l ljosntlon the cursor in the approximate centre I

} |
Move the cursor near to the centre Move the cursor near to the centre

point. point.
} t

Is this the desired side? (ENTER = yes) Is this the desired side? (ENTER = yes)

yes no yes no

L] k]

Any key except Any key except
for EsC. or -l for Esc. or
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Example3 A Example 4
Filling the point of a line with an arc. Filling a straight line with an arc.
[EO— [ ——
IF8 E
Screen message Screen message
I:illetnng tangential to: 1 =point, 2 =line, 3=arc: I l Filleting tangential to: 1 = point, 2 =line, 3=arc: I

Define elementnr. 1 l

| Define element nr. 1 |

Position the cursor on the desired
point.

[¥] [«

¥

Position the cursor on the desired
[t]

line.

[ Filleting tangential to: 1 =point, 2 =line, 3 =arc: |

Filleting tangential to: 1 =point, 2=Iline, 3=arc: |

3]
'

i

[Filletmg type?: 1 = before the arg, 2 = include the arc: l

l Filleting type? : 1 = before the arc, 2 =nclude the arc: |

¢

]
[

F)ehne elementnr. 2 I

Define element nr. 2 J

Ppsttlon the cursor on the desired Ppsutnon the cursor on the desired
m circle. m circle.
Radius for the corner? : | Radius for the corner? : |
(6] (6]
Position the cursor in the approximate centre l Position the cursor in the approximate centre I

[

Move the cursor near to the centre

point.

‘ Is this the desired side? (ENTER = yes)

)

<

yes no

Any key except
for Esc. or
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[¥]

Move the cursor near to the centre

point.

l Is this the desired side? (ENTER = yes)

]
¥

l—

yes no

Any key except
for Esc. or
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425 Drawing visible edges (cir-
cumferential edges) (F5)

Drawing in the visible edges is not required for
the production on a lathe; it only serves to create
a complete representation according to the
standards.

Procedure:

® The cursor was positioned near to the desired
visible edge.

8 The visible edge is drawn up to the Z axis,
when the key F5 is pressed.

® This procedure is repeated for every visible
edge.

4.2.6 Mirroring the work piece
contour (F6)

Only the lower haif of the work piece must be

drawn on the screen for the production on a

lathe.
The upper half of the work piece can be created
by mirroring around the Z axis.

Procedure

Press Fé key

The command F6 - mirroring remains. This means,
that all contour parts programmed after this
function are aiso mirrored.

The command is deselected again, when "Fb" is
pressed again.

T
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4.2.7 Cleaning the work piece
contour (F7)

At the beginning of a geometric definition, it will
often be the case that two or more contour
elements are cut uncleanly. For the machining of
the work piece, however, continuous contours are
required. The points of intersection must be
“cleaned” (for example, see next page).

Note:

The prompt from the system for the type of
contour appears during the cleaning. There are
two possibilities.

Possibility 1:  open contour

Possibility 2:  closed contour

S
e
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Example: Cleaning

\

Screen message

[ identify elements: 0 = end, 1 =reject last, (ENTER = accepr)

|
E Position cursor near to the line.
]
:
Position cursor near to the line.
'
E] Pasition cursor near to the arc

(=]
'

[0] endidentification

}

Contour type, 0 = open, 1 = dosed:
1

=

H BHH

Is the cursor at the correct intersection pownt (ENTER =

yash:
4 ncg\>
Any key except

for €sc. of gl

/

_EJ

[ Is this the desired side of the element (ENTER = yes):
4 m

Any key except

for Esc. or .}

Is the cursor at the correct intersection pont {(ENTER =

/,

yes):

e —
4——-"’?‘2’5-’ no -
Any key except
S
I Is this the desired $ide of the element (ENTER = yes):
4 no
Any key except
\ for Es¢. or

| Is this corret? (ENTER = yes):

4nc\~

Any key except
for Esc. of

L

5

.I
..

i
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4.2.8 Erasing the geometric ele-
ment (F8)

The cursor was positioned near to the element be
erased (line, circle or arc).

The neighbouring geometric element is erased,
when the key F8 is pressed.

Attention!
The command "Erase” can no longer be reversed,
after it has been carried out.

4.2.9 Erasingall (F9)

All the drawing elements shown on the screen are
erased.

Attention!
The command “Erase” can no longer be reversed,
after it has been carried out.

Screen message Entry
Are you sure? (ENTER = yes)

Possibilities:
ENTER = drawing is erased
Any other key = erasion command is interrupted
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Specimen example 1

Creating a work piece with F1
@ = 22mm, length = 100 mm, no bore hole

Lt oL

The work piece is enlarged over the whole of the
screen surface by means of the hatkey :

Creating the lower half of the work piece contour

with F2

#22
$7

320

35

Adding the radii and chamfers with F2

71

Adding the visible edges with F2, submenu FS

-X

Reflecting the work piece contour with F2

submenu F6

Ak

L

i

——

Storing the work piece contour with F8
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specimen example 2

Creating a work piece withF1
@ = 22 mm, length = 100 mm, no bore hole

L+

e R e e i e  TEREREE R PSSR

7

The work piece is enlarged over the whole of the
screen surface by means of the hotkey .

Creating the |lower half of the work piece contour
with F2

E_"' ;f"":]i]_ E

43

Adding the radii and chamfers with F2

1x45% ; 2x65* 1x45*

72

Adding the visible edges with F2, submenu F

5

e

!

| ]

Reflecting the work piece contour with F2,

submenu F6

' T
-X P

Storing the work piece contour with F8
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Specimen example 3

Creating a work piece with F1
@ = 22mm, length = 100 mm, no bore hole

A mnd]

.............. i ) mm e st

The work piece is enlarged over the whole of the
screen surface by means of the hotkey .

Creating the lower half of the work piece contour

#10

with F2
- - q_ -To
-

13
18

2
#14

18
30

Adding the radii and chamfers with F2

1x45°

73

Adding the visible edges with F2, submenu F5

Reflecting the work piece contour with F2,
submenu F6

Storing the work piece contour with F8
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4.3 Program (F3)

The machining cycle is determined for a work
piece drawn and simulated on the screen in this
menu. The tool path is shown graphically. The
machining program is compiled automatically.

PROGRAM
F1 RAPID
F2 FEED
F3 CYCLES
F4 EDITOR
F5 TOOL CHNGE
Fé ERASE LAST
F7 ERASE PROG
F8 FEED
F9 G94/G95
F10 OFFSET

Possibilities PROGRAM

4.3.1 Moving in the rapid (F1)

Moving in the rapid is a movement without chip
removal and only serves to position the tool. The
slides move with the highest possible speed
(200 mm/min).

Representation on the screen:  — - a= s a - ——

The tool moves to the cursor position in the rapid,
when the key F1 is pressed.

_&__ - - -

|

=7

- — ot

4.3.2 Moving with feed speed (F2)

The slides move with the programmed feed speed
{ = machining movement, see F9).

Representation on the screen:

74

The tool moves to the cursor position with the
feed speed set to the time (see F3), when the key
F2is pressed.

% - e ;

4.3.3 CYCLES (F3)

PROGRAM
F1 ROUGHING
F2 BACK POCKET
F3 CONTOUR
F4 CUT-IN
FS THREAD
F&
F7
F8
F9
F10

A cycle is a pointed tool movement, which is
enclosed and composed of many parts.
A circle is composed of the rapid and feed
movements or thread-cut movements.

R

) N -

bV

n _VF?_“_--LVE :

ST
Ve

I n

Starting point
End point
Feed speed
Rapid speed
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Roughing cycle (F1)

The roughing cycle is a movement sequence,
where the "coarse contour” of the work piece is
machined with the greatest possible chip removal.

If your work piece is designed in such a way that
the diameter of the work piece contour decreases
to the left, this is not taken into consideration by
the roughing cycle. This work piece area must be
back pocketed in its own machining procedure.

Condition

The work piece contour created in the menu draw
may not be interrupted, since otherwise an
interruption of the roughing cycle takes place.

Procedure

1. Position the tool in the rapid (F1) or with the
feed speed (F2) on a sensibly selected starting
point (A) of the cycle and press F3.

2. Determining the starting point

The starting point (S) of the roughing cycte must
always he the outermost point on the work piece

contour in the Z direction. ~

[ - - -

4

Examples: Starting point for roughing cycles

- —- — - 3
S
[

If F3 - roughing cycle is pressed, the point nearest
to the cursor is suggested by the program as the
starting point.

Possibilities

Confirm the starting point

Another point is suggested as the

starting point.

3. Determining the contour points

After the starting point has been determined, the
contour points (1, 2, ..) of the work piece contour
drawn must be determined. These contour points
are suggested to you.

Cursor moves 1o point S

B E

Q] . Confirm the contour point

E] .. Display the next contour point in the
opposite direction

.. Omit the suggested contour point

E .. End of the contour point determination, if
all contour points have + been made
known to the program.

You can also confirm the points of a back pocket,
but these are not taken into account by the
roughing cycle and must be machined with back
pocket cycles.
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4. Entering the technological data

After the contour points have been determined,
the following prompts appear on the screen one
after the other.

Entry example

0.1,0.2 [}
0.8 ]

Feedspeed 150 mm/min IE

Screen dispiay

Finishing offsets [mm] X=0,Z2=0

In-feed percut 1 mm

Either confirm the suggested values with ENTER
or enter new values.

The values confirmed here are suggested for the
following machining variants (back pocket, foliow
contour).

The data for X values refer to the radius and not
to the diameter of the work piece.

t_
1

e
-

0,2
— T““j‘

After entering the feed speed, the finishing cycle

is processed on the screen. If it is not processed,
there are the following causes of errors:

1. No enclosed contour (line draw}.

2. Incorrect definition of the contour points.

3. The finishing offset is larger than the contour
to be machined.

4. The cutting depth is larger than the contour
to be machined.
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Example - Roughing cycle

Call up the specimen example 2 (from page 72).
Position the tool near to the work piece. Position
the cursor near to the starting point.

P

Screen message

Define start point, (ENTER =accept) any other key =

continue
44 \no\

Any key except |—

for Esc. or

Contour points are
suggested by the com-
puter and must be con-
firmed with

\l

1 = opposite direction, 2 = omit point, 3 = end {ENTER
= accept)

‘I!-.

Ioffsetm X.Z 0.000 0.000 (ENTER = nochange): l
01,02

Cuttingdepth = 1 (ENTER = nachange): i

o‘i

| Feed = 150 {ENTER = no change): i
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Back pocket (F2)

Machining a work piece area, which was not
taken intc consideration by the roughing cycle
{work piece diameter decreases to the left).

- 1— -

Condition

The work piece contour (reated in menu draw
may not be interrupted, since otherwise an
interruption of the back pocket takes place.

Procedure

1. Position the work piece on a sensibly selected
starting point (A) in the rapid (F1) or in the
feed speed (F2) and press F4.

Note
iIf a cycle was previously machined, the following
message appears on the screen:

I:ew or last contour {(ENTER = last):

I;] Re-machine the last defined contour.

Defining a new contour.

2. Determ...inq the starting point

The starting point (5) of the back pocket must
always be the outermost point of the machined
contour in the Z direction.

-1— i

3
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If F2 - back packet is pressed, the point next to the
cursor is suggested by the program as the starting
point.

Possibilities:

I_:_I Confirm the starting point

Examples - Starting point for back pockets

Another point is suggested as the
starting point.

S

Special _case for_turning _out an_arc_with iwo
different tools

Procedure
e Splitthe arc{pointT)

® Draw the auxiliary line (H) from the splitting
point {T) to the starting point {51).
Reason: The tool would otherwise cut above
the arc and collide.

® Put an additional point {P) on the arc (or on
the line).
Reason: In this way, you can determine
whether the tool is to travel the path 51 - 7
{= arc) or the path 51 - P - T (= line) during
the determination of the contour points.

& Carry out the back pocket with the right
lateral tool. :

Starting point .... S1

Following contour points ... T, P, §1

, I

® Change the tool and move to the new starting
point {52).

® Machine the rest from T to 51 with the
roughing cycle {there is no more back pocket).
Starting point ... 52
Following contour points . T, P, S1
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Attention!
Arcs (larger than 90°), which are back pocketed,
must be split before the machining (see page 64).

Reason

The sysiem only recognizes the starting and end
points of the arc. A new starting point must be
defined for the back pocket. (The starting point of
the back pocket is the point, which has come into
. being, when the arc was split.)

i -

Splitting point = starting point
of the back pocket

3. Determining the contour points

After the starting point was determined, the
contour points (1, 2,..) of the back pocket drawn
must be determined. These contour points are
suggested to you.

Possibilities
,,,,, Confirm the contour point
E] ..... Display the next contour point in the
opposite direction
E ..... Omit the suggested contour point
: Eﬂ ..... Finish the contour point determination

The last contour point of the back pocket must lie

on the same level in the X direction or higher than
the starting point.

4. Entering the technological data

This is carried out in the same way as described in
the chapter "roughing cycle”.
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Example - Back pocket

The specimen example 2 {from page 72) is called
up. The menu point roughing was carried out.
Move the tool near to the starting point of the
back pocket. Position the cursor near to the
starting point.

FIT?

Hi '

(2]
}

Screen message

LNew or last contour (ENTER = last): l

Any key except g—-
for £, or

Define start point, (ENTER = accept), any other key
= continue;

/{ no

Any key except
for Esc. or .l

-~

Contour points are suggested
by the computer_and must be
confirmed with

\

1=opposte direction. 2 =omit point, 3~end. (ENTER

= accept):

LDHS!( mnX,20.100 0.200 (ENTER = no change): l

0.2,0.1
|

Cutting depth = 08 (ENTER = no change): ]

!
i

feed = 150 (ENTER = nochange): |

3

-

d
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Follow contour cycle (F3)

If a finishing offset was determined in the menu
points roughing or back pocket, this is machined
with the follow contour cycie.

Finishing = Dimension-accurate finishing of
the work piece contour

Procedure

1. Position the tool near to the starting point (S)
in the rapid (F1) or with the feed speed {F2)
and press F3.

Note
If a cycle was previousiy machined, the following

message appears on the screen:

New or {ast contour (ENTER = last): l

Re-machine the last defined contour.
Define the new contour.

2. Determining the starting point

The starting point of the follow contour cycle
must always be the outermost point on the
machined contaour in the Z direction.

Starting point

79

If F3 - follow contour is pressed, the point nearest
to the cursor is suggested as the starting point.

Possibilities

Confirming the starting point

Ancther point is suggested as the
starting point.

3. Determining the contour points (1, 2, 3, 4, 5)

After the starting point has been determined, the
contour peints of the work piece contour drawn
must be determined. These contour points are
suggested to you.

[ b

=

Possibilities

[<]

Confirming the contour point
Displaying the next contour pointin the
opposite direction

Omitting the suggested contour point
Ending the contour point determination

Note

Only the points of the machining, which can be
finished with the selected tool, are confirmed as
contour points.

E.g., the holes (point 3, 4, 7, 8} may not be
confirmed.

4. Entering the technolegical data

The input of the finishing offset and feed speed is
carried out exactly as described in the chapter
“roughing cycle”.
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Cut-incycle (F4)

With this cycle a cut-in can be produced.

Procedure:

1. Selectcut-in tool
{see menu PROGRAM/CHANGE TOOL - F5)

2. Place the cut-in tool with rapid motion {F1) or
feed speed (F2) at the level {direction X) of the
initial point of the cycle (A} and press F3.

Note:

You have to place the cut-in tool only in
direction X at the initial point (A) of the cut-in
cycle. Before working-off the cycle the tool
moves automatically to the initiai point in
direction 2.

3. F4-selectcut-incycle

4. Determine the starting point
If the key F4 was pressed, the following message
appears on the screen:

By using the cursor keys move r.ext 10 the starting
point ($) and confirm with ENTER.

o

Identify starting pount for cut-in

81

T . Lok - [

5. Determine final point:

After determining the starting point the following
message appears:

Determine final point for cut-in:

By using the cursor keys move next to the final
point (E) and confirm with ENTER.

6. Enter technological data:

After having determined the starting and the final
point of the cut-in off the following inquiries
appear on the screen in series:

Screen message Input

3 [
70 [«]
1 [

Enter cutter width

Enter feed in mm/min = 150

Enter infeed depth

7. _Confirm inputs:
After entering the technological data
following message appears on the screen:

the

LEnd of input (ENTER = accepted):

Possibilities:

The cut-in cycle is worked off.

Exit
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Example cut-in cycle:

Training example 3 is called up. Menu point 3
roughing and contour sequences have been
executed. The cut-in tool has been selected and
moved next to the starting point of the cycle.

}

[ Identify starting paint for cut-in

]

Move cursor to
the starting
point and con-

Enter final point for cut-in

firm with

Move cursor to
the final point
and  confirm

with

I Enter width of the cutter

3
'

linter feed in mm/min = 150 (ENTER = unchanged): ]

70 [
{

]inter depth of advance

1
t

l End of input (ENTER = accepted)

82
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Threading cycle (F5)

Possible threads:

With this machine you can tap and thread
right-hand and left-hand threads.

Pessible thread pitches:

PC/AT: 0,5-3mm(0,025"-0,11%)
PUXT: 0,5-1,5mm(0,025" - 0,062")
Metric threads:

PC/AT: M3 -M24

PC/XT: M3 -M10

Inch threads:

PC/AT: 0,1127 - 3/4"

PUXT: 0,112" - 3/8"

Flank angle 60° (with threading tool supplied)

Speed: Smallest speed range

83

Theoretical knowledge

Function of thread-cutting

At each workpiece revolution the threading tool
has to advance at a certain length {= threading
pitch P). For this the main spindle and the slide
feed have to be synchronized.

f

Finding of thread turn

A thread is always cut in several operations. At the
start command for thread-cutting the main
spindle must have a certain angular position. At
the start command for the next screw the main
spindle must have the same angular position, so
that the threading tool finds its way into the
thread turn.
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Synchronization of speed and feed

o

anus
= ey

Hangd-operated lathe

With a hand-operated lathe the slide feed is
carried out from the main spindle via toothed
belts, translating gear wheels and leadscrew to
the longitudinal slide. There is a closed,
mechanical power flux. If the main spindle turns
slower, e.g because of load, the main spindte
turns slower at the same rate. The thread pitch
always remains the same.

CNC lathe

At the spindle there is an aperture disk with light
barrier (= encoder). The encoder reports the
respective speed and angular position of the main
spindle to the computer.

The computer converts this information and
provides the necessary impulses for start and feed
speed to the feed motor of the longitudinat stide.

Thread design

When conforming to standard metric ISO threads
a separate radius of curvature (R1) is assigned to
each thread pitch.

This means that for each pitch a separate
threading tool is needed.

Saiution:

On this machine we use a threading tool with a
radius R2 = 0,04 mm for all pitches from
0,5 to 2mm,

N

7

Disadvantage:

The radius of curvature R2 aoes not conform to
standard. The thread turns become a little deeper,
thus resulting in a smaller core diameter (see
tables) than with standard threads. These threads
naturally can be screwed with standard screws
and nuts.
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ogram {Threading cycle

Z 4—T——»D~
.

3. Design of a thread

During the design of a thread mind the following

items:

Thread dimensions

The threads cut in accordance with this table can
be screwed with standardized screws and nuts.

Metric threads (dimensions in mm)

Boit Nut
Thread de- Pitch P o
signation Nominai dia- Thread Coredia- Thread
meter D, height H; meter D, height H,
M3 0,5 3,00 0,337 2,459 0,285
M3,5 0.6 3,50 0,416 2,850 9,355
M4 0,7 4,00 0,490 o 3,242 0.414
M4.5 0,75 4,50 0,529 3,688 0,448
M5 0.8 5.00 0,551 4,134 0,479
Mé 1,0 6,00 0,717 497 0,609
Ma 1,25 8,00 0,907 6,647 0.771
MI10 1,5 10,00 1,100 8,376 0,934
M12 1,75 12,00 1,285 10,106 1,098
14 20 11,835 1,257
M1b 2,0 13,835 1,257
*  M.. stands for metric standard threads
Inch threads according to US-standard {dimensians in inch}
Boit Nut
T;;::?ig: Tulr::hp er Pitch P Nominal dia- Thread Core dia- Thread
meter D, hetght Hy meter Dy height H;
112{4) 40 0,0250 0,1120 0,0174 0,0813 0,0147
125 (5) 40 0,0250 0,1250 0,0174 0,0943 00147
(138(6) 32 0,0313 0,1380 0,0243 0,0997 0,0188
164 (8) 32 0,0313 0,1640 0,0243 0,1257 0,0188
.190(10) 24 0,0417 0,1900 0,0330 0,1389 0,025L
216 (12) 24 0,0417 0,2160 0,0330 0,1649 0,0252
1/4 20 30,0500 0,2500 0,0386 0,1887 10,0309
916 18 0,0556 0.3125 0,0447 0,2443 (,0346
3/8 16 3,0625 0.3750 0,0502 0,2983 0,0391
716 t4 0,0714 0,4375 0,0577 0,3499 0,0449
12 13 0,0769 0,4056 0,0485
916 12 0,0833 0.4603 0,0526
5/8 1 0,0909 05135 0,0576
17 = 254mm
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Chamfer

Start and end of a thread are usually provided
with a chamfer of 45° or 60° to avoid a burr during
thread-cutting.

The 30° chamfer can still be turned with the right
lateral tool and saves an additional changing of
the turning tool.

Thread lead-in - Thread lead-out

At the start and end of a thread-cutting
procedure the slides (with threading tool) have to
be accelerated or decelerated.

This acceleration path (approx. 3 mm) and
decleration path {approx. 1 mm) has no constant
thread pitch and therefore must be outside of the
cutting process. The necessary free space for the
turning tool has to be taken into account during
the design of the workpiece.

Thread lead-out
at right-hand thread

Thread iead-in at
left-hand thread
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Design of core diameter for bolts

® Draw one straight line between starting point
(S) and final point (£) with the correct thread
height H1 (see table)

e Search intersecting point (X}
projecting line

and delete

D,
H,

Design of nominal diameter for nut

Similar to description for core diameter of bolt.

e

Q T ag
S |X X E

- — -~

N
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4. Machining data

Tool change

Select tool for thread-cutting (see menu program
- F3/change tooi - F6).

Right-hand thread - left-hand thread

If the tool is at the right side of the thread (A) a
right-hand thread is cut. If you move the tool {in
rapid motion) to the left side of the thread (B) a
left-hand thread is cut.

Call-up thread cycle

Select the key F3 in the menu program and the
submenu CYCLES appears.
Select the thread cycle with F4.

CYCLES PROGRAM
F1 ROUGHING F1 RAPID
F2 BACK POCKET F2 FEED
F3 CONTQUR F3 CYCLES
F4 CUTIN F4 EDITOR
E5  THREAD -—— | F5 TOOL CHNGE
33 F6 ERASE LAST
F7 F7 ERASE PROG
F8 F8  FEED
Fg F9 G94/G95
F10 F10  OFFSET

Enter number of machine cuts

After selecting the thread cycle the following
message appears at the screen:

Enter number of machine cuts (10)
{ENTER = accept):

The recommended number of machine cuts is 10
to 20 according to thread height (H).

The software adjusts the feed depth so that at
each cut the chip cross-section has the same size.
The feeds are carried out only in X-direction.

Thread lead-in - thread lead-out

Screen message:

Enter thread lead-in = 3.000, lead-out = 1.00¢
{ENTER = nochange)

for thread lead in a length of at feast 3 mm should
be entered because the stide (with thread tool)
needs an acceleration path. For thread lead-out
enter approx. 1 mm. At left-hand threads these
values must be provided with a negative sign.

Right-hand thread
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Left-hand thread

2

] 2

Thread pitch

Screen message:

[Putch = 1.000 (ENTER = nochange): J

Thread-cutting tools offered are designed for
pitches of P = 0,5 - 2 mm or 11-40 turns per inch.
You can see the pitches for standardized threads

from the table of the chapter “thread
dimensions”.
P
—
Indicate nominai and core diameter
|;1ter nominal drameter element: J

Place the cursor to the nominal diameter and
acknowledge with ENTER The following message

appears:

and

I Enter core diameter element

Place the cursor to the core diameter
acknowledge with ENTER.

&8

Acknowledge inputs

|

The thread cycle is worked off on the
screen.

Exit from the thread cycle. The values

entered last are suggested at the next
call-up of the thread cycle.

IEnd of input (ENTER = accepted)

You have two possibilities:

Notes for working off the thread cycle at
the machine

Speed:
Adjust the smallest speed range (BC1 = 200 rpm).
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Example: Generation of a special screw

® Unmachined part: 222,100 with bore @3,5 H‘rﬁzh——h
® Drawing: “

8,25 2% 5
I b

U ] Enter number of machine cuts (10)
9 L@L g 5 ‘-g IENTER = accepted):
(2]
)= 15

Chamfers: 1x45°

|

® Roughing Enter thread lead in = 3.000, lead out = 1.000
(ENTER = no change)

® Back-off
® Execute contour cycie {
¢ Selectthread tool IEnter pitch = 1.000 (ENTER = no change):
& Position thread-cutting tool at the right side 1.25
of the thread ‘
® Select submenu "thread” LEnter nominal diameter element:

Cursor to nomi-
nal  diameter

and acknow-

[%] ledge with

Enter core diameter element:

Cursor to core

diameter  and

acknowledge

mL with

LEnd of iInput (ENTER = accepted)

i

Important: During machining and particularly
during thread-cutting the work-
piece is to be supported in any
case by alathe center.
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4.3.4 Edit (F4)

By pressing the key F4 you enter the machine and set up NC programs according to
"Edit"program. In Edit you can work in the standards (acc. to DIN 66025 and ISO 1056). For
same way as with the original CNC an exact description see chapter 6 "EDIT".

Machining possibilities
(Survey)

Workpiece data CAD (design on screen)

920
bé

i
#12

25

45

EDIT l l

{determine machining with CNC pro- CAM
gram acc. to DIN 66025 and iSO 1056) {Determine machining process
raphically and simulate)

NOO00/G67/F3
N0010/G34/F200/T01
NO020/GO0/X20/21
NO030/GBA/X16.1/2-44 8 /D3 800/F180 1
NOOsQ/GOOXYE1Zr [T T T T - - -
N0O050/G84/X12.1/Z-24.8 /D3 800/F 180
NO060/GO0/X12/Z14

NO070/G01/Z-25

NOOBO/GO1/X16

NOD90/GO1/2-45

NO100/G01/X20

NO110/GO0XAG/Z20 l

NO120/M30

Ref 1: The machining process (CAM) deter- Work off
mined graphically can be transformed into NC-
programs and changed there {in the editor).

Ref. 2: The NC-program entered in the

screen is transformed by pressing a key and is - — g pag
simulated automatically on the screen. The L
machining process determined in the editor =
can also be changed graphically again and in P
the following be executed on the lathe.
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Program

4.3.5 Tool change (F5)

Tool change during the compilation of the

machining program
Procedure

® Move the current tool to a tool change
position (with F1 = rapid)
® Press Fb, a tool range appears on the screen.

M |
&) E<
S, ]

10 " 12

® Selectthetool(e.g, 3 )

8 The machining program to be compiled can
be continued with the new tool after the tool
change.

® The travelling movements of the new (active)
tool are shown in light biue, those of the old
tool in dark blue.

Tool change during the processing of a machining

program

The machining program remains on the machine

during the processing and automatically stops

before the tool change on the PC { = intermediate

stop).

Carry out the tool change on the PC

1. Select the menu program

2. PressFb

3. Enter the desired tool number and confirm
with Enter

Carry out the tool change on the machine

4. Change the tool by hand

5. Select the menu setup and re-synchronize the

machine - PC

Select the menu machine

Select automatic

8. Pressenter

N o

4.3.6 Erasing the last movement
(F6)

The previously entered movement is erased, when
the key F7 is pressed.

437 Erasing the machining pro-
gram (F7)

The complete program is erased.

9N

4.3.8 Entering the feed values (F8)

The set feed value for F2 (= moving with feed
speed) can be altered, when the key F8 is pressed.

Screen message Entry

F
40 (]

Feed = 30 (ENTER =no change):

4.3.9 Change feed unit (F9)

A feed value can be entered in two different
units:
® inmm/min(=G94)
e inmidr(=G95)
= 1pm/r = 1/1000 (0.001) mm/r

F(mmlmin) = F{mm/r) xS {rfmin)

By pressing the F9 key the X m’z‘_m
feed unit on the screen z 5,252
changes. The adjusted nomi- b 4.0
nai value remains the same. ! l,;w:::

Example:
F = 80 mm/min means: The cutting tool travels

80 mm in one minute, no matter how often the
workpiece turns.

F =80 mic/r means: The cutting tool travels
0,08 mm during one workpiece revolution.

At a speed of e.g. 200 rpm there is a feed of
0,08 mm x 200 rpm = 16 mm/min.

during one minute

during one revolution

4.3.10 Entering the finishing off-
setsin Xand Z (F10)

The set finishing offsets can be altered, when the
key F10 is pressed.

Note
The entry of the finishing offset in the X direction
refers to the radius of the work piece.

Screen message Entry

F10

Offsetin X, Z0.100 0200 (ENTER = no
change):

0.05, 0,1
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4.4 DISPLAY (F4)

The screen display is determined or altered in this
menu.

DISPLAY
F1 ZOOMALL
F2 ZOOM WINDW
F3 ZOOM PIECE
F4 HEAD STOCK
F5 WORK PIECE
F6 TOOL
F7 TOOL PATH
F8 TAILSTOCK
F9 CHANGE SIM
F10

4.4.1 Zoom all (F1)

Everything shown on the screen (head stock, work
piece, work piece contour, ...} is enlarged, so that
it can still be displayed within the screen.

El ... The complete screen area is enlarged.

P
W
i

kd

— =

92

4.42 Zoom window (F2)

A "screen window" is defined and enlarged across
the whole of the screen area.

Two diagonal bits are determined with the cursor
keys and ENTER. The right-hand bit defined in this
way is then enlarged across the whole of the
screen surface.

Exampie

Lt T

JTHE

/

Screen message

Fosit:on cursor. ENTER = starting point:

v

i Move the cursor to the 15t bit point

(X=3/Z=-4mm).

}

Move cursor. ENTER = accept position: ]

|

Move the cursor to the 2nd diagonal
bit point (X=10/Z=17mm).

[¥]

]
L

-
e

———
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4.4.3 Zoom work piece (F3)

The work piece shown on the screen is enlarged,
so that it is still shown within the screen, when the
key F3 is pressed.

4.4.4 Removing, inserting the head
stock (F4)

The head stock shown on the screen can be
removed with the key F4.

The head stock is re-inserted, when F4 is pressed
again.

445 Removing, inserting the work
piece (F5)

The work piece shown on the screen can be
removed with the key F5.

The work piece can be re-inserted, when F5 is
pressed again.

RSN N

4.4.6 Removing, inserting the tool
(F6)

The tool shown on the screen can be removed
with the key F6.

The tool is re-inserted, when F6 is pressed again.

ST 2

- —— 1%
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4.4.7 Removing, inserting the tool
path (F7)
The tool path shown on the screen can be

removed with the key F7.

The tool path is re-inserted, when F7 is pressed
again.

449 Changing the simulation
display (F9)

You can select two simulation displays with the

key F9.

1. Displaying the tool path
(= basic setting)

N B4

4.4.8 Inserting, removing the tail
stock (F8)

The tail stock can be inserted on the screen with
the key F8.

The tail stock is removed again, when F8 is pressed

again.

A e R4

2. Simulating the cutting
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4.4.10 Hotkeys - machine

You can move the slides and influence the machining cycles by means of

these keys.

T Move the slides in the -X direction

Move the slides in the + X direction

<+ Move the slides in the -Z direction
Move the slides in the +Z direction
Poup! Eniarge the travel path‘ of the stepping motors
Reduce the travel path of the stepping motors

[} Increase the feed

Reduce the feed

r_C_;_SM Stop the slides ( = intermediate stop)

m

sC

Interrupt the machining

Travel path of the stepping motors

Altering the programmed feed

Pgup

8

|

10 mm ( = largest travel path)

PgUp 1

a

Smm

1 mm ( = switch-on condition)

200 %
150 %
120 %

100 % (= switch-on condition}

Pgon § 0,5 mm 80 %
60 %

PgOnN & 0,1 mm
e 50 %
[ 0.05mm 40 %
0,01 mm (= smallest travel path) 30%
E— 20 %
10%
5%
0%
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4.5 Setup 0,0 (F5)

The measuring system of the machine and the PC
must be synchronized with one another. This is
carried out with the “scratching” (on the
diameter and the length) of the clamped work
piece.

Note
You must synchronize the machine and PC, before
you select the menu points MANUAL or MACHINE.

Procedure

® PressFS

® Switch on the main spindle

® Move the tool with the arrow keys {(see
hotkeys - machine) to the diameter of the
clamped work piece (in rapid) and “scratch”
the work piece.

Note
In order to position the work piece exactly, you
must reduce the step size with the key.

PgDN +

e After reaching the desired diameter, press the
enter key.

e Enter the X value (diameter values) of the

work piece and confirm it.

e Move the tool with the arrow keys to the face
of the damped work piece and "scratch” the
face of the work piece.

Note
in order to position the tool exactly, you must
reduce the step size with the key.

PG 4

P

® After reaching the desired length, press enter.
e Enter the Z value (length) of the work piece.

96

® The measuring system of the machine and PC is
now synchronized. You can process your
compiled machining program on the machine.

Example
Workpiece & 20 mm, length = 100 mm

{

Screen message

Tool with T ¢ tothe diameter aligning pos
Step = 1,00 (ENTER = end):

Move the tool to the diameter and

rgon 4| , until

E reduce the step size with

the tool is positioned exactly on the

aligning diameter.

Input diameter for this tool position: J
20

Toolwith T + 10 the length aligning pos.
Step = 1,00 (ENTER = end)

Move the tool to the aligning length

and reduce the step size with

until the tool is positioned exacily on

PgDn +f »

the length of the work piece.

[Input Z value for this tool position

100

L+

l

B e -
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4.6 Manual (Fb6)

Moving the machine in “manual mode". You can
move the tool in rapid on the machine and screen
at the same time by means of the arrow keys (see
hotkeys - machine).

Condition
The machine was aligning (menu aligning}.

Procedure

}

Screen message

l;ove the tools with the cursor keys, step = 1.00:

¢

Move the tool. The step size can be

E altered with o0, )| ©F lfequpt

LT

The respective position of the tool is displayed on
the screen.

97



Menu points

Machine

4.7 Machine (F7)

Processing the compiled machining program on
the machine

Condition
The machine was aligning (menu aligning).

MACHINE
F1 AUTOMATIC
F2 SINGLE
F3 FAST RUN
Fa EMPTY CUT
F5 REPEAT
Fé CURSOR
7 SHIFT PROG
F8 SCALE PROG
F9
F10

4.7.1 Automatic (F1)

The machining program compiled on the program
menu is processed automatically.

Affecting the machining

[esc]

. Increasing the feed

. Reducing the feed

. Intermediate stop, the slides
stop

. Interruption of the machining

4.7.2 Single (F2)

The machining program is processed in blocks.
Every program block must be confirmed with the
enter key before the processing.

You exit from this menu point with the Esc. key.
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4.7.3 Fast run {F3)

The complete machining program is automatically
processed in the rapid.

Application
Testing a machining program without a work
piece

4.7.4 Empty cut step (F4)

Move to the desired machining step with the
arrow key. The machining program can be started
from this block.

Procedure

{

Screen message

Position at desired program steps with 4 T keys (ENTER =
end):

Possibilities

. Searching biock by block from the
start of the program

]
I
vl

. Searching block by block from the

END
end of the program

Return block by block

.. Forwards block by block

Confirm the desired block

The machining program can be started from this
desired biock.
(Automatic, single or fast run)

Application
Re-machining of certain contour parts

E.g., finishing the fit on a tool with overmeasure.
Measure the fit on the clamped tool after the
machining.

Move to the fit with "F4 empty cut step”.

Process the required differential measure in Single
in the X direction with "F7 shift program”.
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4.7.5 Repeating the program (F5)

Unit: [mm]
A machining program can be shifted in the X and
Z direction (X = radius dimension) and be

repeated. The number of the steps determines
how often the machining program is to be shifted
and repeated.

Application
Finishing several, similar parts from one work
piece

Procedure .
F5
Screen message ‘r

Shift program in X, Z:

Number of steps:

—LL’ -7 ——>+7
-x N

4.7.6 Moving the tool to the cursor
(F6)
The tool is moved from its present position to the

cursor position with the set feed, whereby the
machine moves along the same movement.

This movement is not copied into the machining
program.

4.7.7 Shifting the program (F7)

Unit: [mm]
A machining program can be shifted in the X and
Zdirection (X = radius measurement).

Application
Re-turning the work piece contour

4.7.8 Altering the scale program
(F8)

A machining program can be enlarged or
reduced. The altered scale is assumed as the new
scale M1:1 after the enlargement or reduction.

Examples:
Reduction

Input: 0.5 = M1:2

Enlargement
input: 2 = M2:1

Procedure

Screen message

Input factor for increasing program size:

Y=

Attention!
Observe the size of your work piece, if you alter
the machining program in the scale.
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4.8 Archive (F8)

The programs compiled by you are stored or
recalled in this menu.

Drawings created by you or machining programs
must be stored as files before leaving the
program.

4.8.1 Storing the program (PRG)
(F1)

Screen message Entry

Input file name to be stored:

demol

The machining program is stored under the name
“"demo1”.

In the sub directory (e.g. COMPACT) a program is
stored in two files:

DEMO1.GEO
DEMO1.NCP

DEMO1 is the name you have choosen (max. 8
signs) and an automatic addition
(.GEO resp. NCP).

.GEO in this file there are the informations
about workpiece, drawing (CAD} and
tool path (CAM).

NCP in this file the NC-program is stored.

100

48.2 Loading the program (PRG)
(F2)

A stored machining program can be recalled.

Example 1: Call-up of a program

Screen message Entry

demo1

The machining proagram “demo 1" is loaded.

Input file name to be retrieved:

Example 2: Listing all stored programs

All stored programs are displayed in the area
menu display, when thesign | » | is entered.

Screen message Entry

input file name to be retrieved:

[

The stored programs are displayed and can be
selected by means of the mm keys and

recalled with .
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4.8.3 Storing the geometry (GEO)

(F3)

A work piece drawing can be stored.

Screen message Entry

partl

The work piece drawing is stored under the name
“part 1",

input file name to be stored:

The work piece geometries { are stored under the
name entered by you in your sub-directory (e.g.:
COMPACT) and are automatically provided with
the suffix .DXF.

The suffix .DXF means that the work piece
geometries are stored in the DFX format. l.e.: you
can read AUTQCAD drawings in the DXF format
into this software or work piece geometries
created with this software can be copied into the
AUTOCAD software.

484 Lloading the

(GEO) (Fa)

geometry

A stored work piece drawing can be recalied.

Screen message Entry

Input file name to be retrieved:

partl

The work piece drawing "part1” isloaded.

Listing all stored work piece drawings works as
with programs (chapter 4.8.2).

Erasing the stored programs and geometries

® Exit the software (remain in the sub-directory
COMPACT).

e All files in the sub-directory COMPACT are
listed by means of the DOS command "DIR™.

® Erasing the respective file {see DOS manual).
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4.9 Print (F9)

The respective screen display is printed.

Condition
The printer is connected, switched on and set in
the IBM graphics mode (see printer manual).

Screen message Entry

Is the printer connected and on “line”?
(ENTER = yes)

Possibilities
ENTER = printing
Any other key = interruption

4.10 End (F10)

Exit from the program

Attention!
You must store the programs compiled by you
beforehand {archive menu).

Screen message Entry

F10

Are you sure? (ENTER = yes):

Possibilities
ENTER = exit from the program
Any other key = remainingin the program

The title screen appears again:

TEBSONAL SOHPOTEY cONTEOLLED

EMCO

All copyrights reserved ENCO MA{ER GESELLSCHAFT 4. B. 4.
Vorsisa 2.0
IS T Stort

ERNEE

... Return to DOS



5. SPECIMEN EXAMPLES

Chess figures

These specimen exampies serve to re-inforce the knowledge
acquired concerning the programming of this EMCO software.

The creation of the contour of these examples is explained step
by step on the following pages.

We recommend you to use aluminium and brass with a diameter
of 20 and a length of 50-70 mm for the chess figures due to chip
removal reasons.

You wiil find the technological data, like
- max. main spindle speeds

- max. feed

- max. cutting depths

in chapter A “machine description”.

The figures are designed in such a way that the back-off cycles
can be worked off with the right lateral steel.

When preparing the program it is advantageous to execute the
roughing cycle at the extreme right as last processing cycle. Thus
workpieces can be supported with the lathe center until the last
working cycle.

The iathe center has to be removed in time in the last warking
cycle to avoid a collision with the tool.
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Specimen examples

Pawn

I
12

1. _Creating a work piece
(See work piece (F1))
@ = 20 mm, length = 52 mm, center hole = 4,5

Drawing aid
The work piece is enlarged across the whole of the
screen surface by means of the hotkey .

2. Drawing the work piece contour

(See submenu point, line/hotkeys}

Note

Only the lower half of the work piece contour
must be drawn.

2 1
5 4
© 3
a7
Contour points X direction Z direction

1 0 -5
2 0 -1
3 6 -11
4 3 -22
5 3 -27
6 6 -27
7 10 -34
8 10 -37
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3. Adding the radii and chamfers

4. Cleaning

5. Splitting the arc (F4)

6. Adding the visible edqes (F5)

7. Mirroring the work piece contour (F6)

D

8. Storing the work piece contour
(See ARCHIVE (F8))




Specimen examples

Bishop

Bishop

1. Creating a work piece
(See work piece (Ft))
@ = 20 mm, length = 85 mm, center hoie= 4,5

Drawing aid
The work piece is enlarged across the whole of the
screen surface by means of the hotkey X

2. Drawing the work piece contour

(See submenu point, line/hotkeys)

Note

Only the lower half of the work piece contour
must be drawn.

Contour points X direction Z direction

-1
-13,5

3. Cleaning

4. Adding the radii and chamfers

5. Splitting the arc (F4)

6. Addingthe visibie edges (F5)

7. Mirroring the work piece contour (F6)

g *

-15

N[l ||
)
-y
(%))

ElminlZialw|®{~]|e|n|s|wirn i~

—
o
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8. Storing the work piece contour
{See ARCHIVE (F8))




Specimen examples

Queen

1. Creating a work piece

{See work piece (F1)}
@ = 20 mm, length = 87 mm, center hole = 4,5

Drawing aid
The work piece is enlarged across the whole of the
screen surface by means of the hotkey .

2. Drawing the work piece contour

(See submenu point, line/hotkeys)

Note

Only the lower half of the work piece contour
must be drawn.

19 7 12 09
Contour points X direction Z direction

1 9] -5
2 0 -10
3 5 -10
4 2 -8
5 7 -8
6 7 -10
7 5 -15
8 5 -20
9 10 -20
10 10 -22
1 8 -25
12 10 -30
13 3 -47
14 3 -53
15 5 -53
16 5 -55
17 10 -60
18 8 -66
19 10 -72
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3. Cleanimg

4. Adding the radii and chamfers

5. Adding the visible edges (F5)

6. Mirroring the work piece contour {F6)

T A, N
l

e

7. Storing the work piece contour
{See ARCHIVE (F8))




Specimen examples

King

King

1. Creating.a work piece
(See work piece (F1))
@ = 20 mm, length = 90 mm, center hole = 4,5

Drawing aid
The work piece is enlarged across the whole of the
screen surface by means of the hotkey .

2.  Drawing the work piece contour

(See submenu point, linethotkeys)

Note

Only the lower half of the work piece contour
must be drawn.

— r————— . — [ES— e— — . — )
a
_/l‘\i'_l'a“*'\___ . .
15 1342 9 g
Contour points X direction Z direction

1 0 -3

2 4,5 -3

3 4,5 -4,5

4 3 -8

5 7 -8

6 7 -10

7 5 -18

8 10 -22

9 10 -25

10 7 -50

11 7 -58

12 10 -58

13 10 -60

14 8 -66

15 10 -72
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3. Adding the radii and chamfers

1.5x45

|22
1x45

4. Adding the visible edges (F5)

5. Mirroring the work piece contour (F6)

X

il —
—L,\

o

6. Storing the work piece contour
{See ARCHIVE (F8))




Specimen examples

Rook

Rook

1. Creating a work piece
{See page work piece (F1))
@ = 20 mm, length = 65 mm, center hole 8.5, 5

Drawing aid
The work piece is enlarged across the whole of the
screen surface by means of the hotkey X

2. Drawing the work piece contour

(See submenu point, line/hotkeys)

Note

Only the lower half of the work piece contour
must be drawn.

- ——— — . ——

1
7 2s ZE

& W

4. Adding the visible edges (F5)

5. Mirroring the work piece contour {Fb}

X

6. Storing the work piece contour
(See ARCHIVE (F8))

Note on inside turning

® Since inside turning is carried out in over-

3. Adding the radii and chamfers

3x45°

Contour points X direction Zdirection mounted form {without center punch
support), feed (F) and advance should be as
1 -4 small as possible.
2 7 -4 F = approx. 20 mm/min
3 7 0 Advance approx. 0,2 mm
4 9 0
5 9 -16
6 8 -19
7 6 -44
3 10 -44
9 10 -50

& For inside turning of small diameters the

inside cutting tool has to be set abliquely to
avoid collisions (A). However, mind in any case
that a clearance angle remains behind the
tool tip to guarantee a perfect cut.
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Specimen examples Knight
Knight 3. _Adding the radii and chamfers
~
1x45°
1. Creating a work piece .
(See work piece {F1))

@ = 20 mm, length = 80 mm, center hole = 4,5

Drawing aid
The work piece is enlarged across the whole of the
screen surface by means of the hotkey }

2. Drawing the work piece contour

(See submenu point, line/hotkeys)

Note

Only the lower half of the work piece contour
must be drawn.

Contour points | X direction Z direction
1 0 -5
2 7 -5
3 7 -17
4 4 -35
5 4 -38
6 3 -40
7 3 -45
8 q -47
9 4 -49
10 10 -54

11 8 -58
12 10 -62
13 10 -65
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4. Adding the visible edges (F5)

5. Mirrering the work piece contour (F6)

£

4

6. Storing the work piece contour
{See ARCHIVE (F8))

Extension for the knight

Working with the vertical equipment

Tool: roughing mill @8 mm




Introduction

6. EDIT

introduction

With the COMPACT 5 PC software you have not
only an efficient CAD/CAM software, but you can
atso work like at a normal CNC machine and set up
standard (DIN 66025 and 1SO 1056) NC programs.

Explanation of term EDIT
The procedure of entering data (numbers and
letters) into a PC or in a control is also called edit.

Example:

An NC program is entered into the computer
{edited). This is carried out in a certain part of the
COMPACT 5 PC software, the EDIT.

EDIT = mode for program input

What is programming

Programming = communicating data in a settied
sequence and language which the computer can
understand and transform. The NC-programming
language and the NC-program structure was
determined by experts in DIN 66025 and 150 1056.

Setting up an NC-program

When you are setting up an NC-pioyram yocu have
to give exactly the same information and
instructions to the computer as are needed by
someone for machining a workpiece on a hand-
operating machine who has no idea of turning.
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This information is;

1.

Geometrical data
You find these geometrical data (dimensions)
on the drawing of the workpiece.

Technological data
Feed, spindle speeds, tools, etc.

Machine functions
These are described in this chapter (see G, M-

functions)

Program instructions
When setting up an NC program certain
instructions on sequences of commands (see
G, M-functions) have to be adhered to.

Geometrical
data

Technological
data

Program input

{

MACHINE




Edit

Geometrical data

Geometrical Data

Coordinate system

The information “move longitudinal slide in
direction headstock” is a very long one. Besides
that, in each language it would be different.
That's why the traverse path movements with
machine tools are described within the coordinate
system.

Lettering of drawing

The geometrical information is in the technicat
drawing. Drawings can be done according to the
incremental or to the absolute system. In many
cases you find a combination of these two
systems: incremental and absolute.

Absolute system
There is one point of reference.

25
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Incremental system

Each measurement is based on the previous one.

15

10

10

Combined system
The measurements 1 and 2 are absolute ones, i.e.

ased on one point of reference. The
measurements 3 and 4 are incremental ones.

e -3
-_ﬂ
— 23

5 7@

Methods of programming

In the program you have describe in each block
the path of the turning tool. Basically there are
two methods to describe this path.

1. _Absolute value programming:

The points which the turning tool has to approach
are indicated by a zero point with X and Z. The X
value is a diameter value.

Lo X
’ 2 1 1 PL X z
4 taj[ & 1 L] 2]
f L @Qc’ 2 6 | -25
5 ] A% sz 1 4 [.25
'E_‘F ’ y - 4 4 -4
‘ : ‘ 5 [ -6
N
+X

2. _Incremental dimension programming:

Here the incremental dimensions are entered with
U and W. The initial point for each path
description is the actual position of the turning

2
M
o®®
ot a1 et©
— ae® ey | w
17 ‘ ,L\-ﬂ AWe
7 - ] 90“‘ 1 -3 W]
4] 13| 2 THEE
; | 0\“"
[ ] 9 3] v ] o
©
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: 5 : | 2
I ‘ i
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Edit

Technological data

The zero point of the workpiece =
reference point

The reference point (R) is on the Z axis at the right
blank edge.

Attention:

A new blank has 1o be set up before editing an
NC-program.

Reason:

Otherwise all the values entered into the NC
program do not refer to the reference point (R)
but to the machine zero point (M).

- X=0
M| Rl : Z=0

1

Technological Data

The feed (F)

The feed can be programmed in mm/min or in
mic/r (=um/r). For further information see
chapter G94/G95.

Tool programming (T)

The cali-up of tools and the tool change are
programmed with the letter T and a two-digit
number

e.g. TO1
The T is the abbreviation of the English word
"Tool".
The two-digit number indicates the tocl number.

Tool number:

TO1 right side toot

702 neutral side tool

TO3 left side tool

T04 parting-off tool

T05 cut-in tool for locking rings

TO6  left thread-cutting tool

TO7 right thread-cutting tool

TO8 inside boring tool

T09  inside cut-in tool for locking rings

T10  rightinside thread-cutting tool

T11 left inside thread-cutting tool

T12 not occupied
WAL

9 10 11 12

Note
A GOO (rapid motion) has to be programmed as
next travel motion after each new tool call-up.

Possibility 1 in the same block
N.../TOYGOWX ..../Z ...
Possibility 2:  in the next block
N ...J/T02
N../GOO/X.. /Z ...



Edit

Program structure

Program Structure

Parts of the NC program

1. The program
All essential data for the manufacture of a work

piece are filled in.
The structure of such a program is standardized.

NO00O/GE7/F3
NOO10/GI4/F150/T01
NOO20/GOO/X 2522
NOQ30/GO1/X21/Z1/F100
NO0040/G84/X16/Z-10/D4 = 500/F100
NOO0S0/GO0/X35/210

NOO60/G56

NOO70/M30

2. Theblock
The program consists of blocks. A block contains
all data necessary to execute an operation.

N0Q30 / GO1 / X21 / Z1 / F100
—— v v v

Word Word Word Word Word

Block

3. Theword
Each block consists of various words. Each word
has a special meaning.

A word consists of a letter and a combination of
numbers. The letter is called address.

——
~

Combination of numbers

Word

Adress

The words of the Compact 5 PC

N:

N indicates the block number. Practicable block
numbers are NOOOO up to N9999. it is appropriate
to number the program blocks in steps of tens.

G:

G is a symbol for the path information. Each
figure is allocated to a certain kind of motion. e.g.
01 = moveinstraightline 03 move in circle, etc.
X:

X means indication of the absolute position of the

X axis. The numerical vaiue may have the
operational sign “+" or " - " (X = diameter
value).

Input: mm

12

z
Z means absolute indication of the position of the

Z axis. The numerical value may have the
operational sign“ + " or " - ",

Input: mm

u:

U means incremental indication of the position of
the X axis. The numerical value may have the
operational sign " + * or " - " (U = radius value).
Input: mm

W:

W means incremental indication of the position of
the Z axis. The numerical value may have the
operational sign " + " or " - .

Input: mm

Note: The addresses X, Z, U, W can also be
programmed mixed in one block.

I:

! means an incremental path indication in
direction X with circle movements {G02/G03). | is
an auxiliary indication for the calculation of the
circular traverse motion. The numerical value may
have the operational sign " + "or " - "

input: mm

K:

K means an incremental path indication in
direction Z at with circle movements (G02/G03). K
is an auxiliary indication for the calculation of the
circular traverse motion. The numerical value may
have the operational sign " + "or" - ".

Input: mm

F:

Under the F address different information can be

programmed:

1. Finconnectionwith G94:
Under the F-address the feed is programmed
in mm/min.

2. Finconnection with G95:
Under the F-address the feed is programmed
inpm/min.

3. Finconnection with G85:
Under the F-address the thread pitch is
programmed in pm/min.

4. Finconnection with G67:
Under the F-address the colour of the tool
path is determined (for graphic simulation).

T:
With T a certain tool can be called up. Possible
tool addresses are TOlup to T11.

M:

M is the abbreviation of the English word
"miscellaneous”.  Switching and  additional
functions are determined with M.

Note: On the Compact 5 PC only M30-program
end can be programmed.

On industrial machines functions such as e.g.
"COOLANT  ON/OFF", CLAMPING  DEVICE
OPEN/CLOSE" are programmed with M-functions.
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Program structure

The parameters of the Compact 5 PC

With the parameters P and D additional
information for working off the cycles (G84, G85,
G86) are communicated to the PC.

with G84 a cone can be programmed with
Pgin + Xdirection.

e.g.

The D-parameters must be entered in each case.
The P-parameters have to be programmed only if
the value is not 0.

Survey of G and M functions

GO0  Rapid motion

GOt Feed motion (straight line interpolation)

G02 Circle interpolation in clockwise direction

GO03 Circle interpolation in counterciockwise
direction

G56 Deselection of reference point offset

G59 Call-up of reference point offset

G67  Indicate colour of tool path

GB84  Longitudial turning and facing cycle

G85 Thread cycle

586 Cut-in cycle

G92 Reference point offset

G94  feed speed in mm/min

G95  feedspeedinum/r

M30 Program end

Specifications on the sequence of.

words:

Apart from the X(U), Z(W) sequence in the cycle
G84 there is no absolute rule on the word
sequence. However, so as to obtain a clear
program structure, you should observe the
following sequence:

Each block starts with the block number N.
The G-function should be programmed after
the bleck number.

*  Words for the coordinates X(U), Z{w).

Observe the reversal of the X{U), Z(W)
sequence in the cycle G84.

* Where GO02, GO03 is programmed, the
interpolation parameter |, K should be
programmed after X{U), Z(W).

* Where c¢ycles are programmed, the

parameters should be programmed after the
X(U), Z(W) addresses.

The F-word (feed thread pitch).

The T-word (100l address).

The M-word (additional functions}.
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Seilf-holding functions, words

* G and M functions and also other words are
self-holding. That means that they are active
until they are overwritten or selected.

Example:

N100/. ..
N110/G00/X50.000/220.000
N120/X40.000/218.C00
N130/G01/X30.000/Z15.000/F100
N140/. ..

Explanation:
GO0 is also effective in block 120 and is
overwritten with GO1in block 130.

* X(U), Z{w), F, T word contents are taken over in

the following blocks:

Example:

N200/. ..
N210/G01/X40.000/225.000/F120
N220/212.000
N230/G00/X35.000/Z32.000
N240/. . .

Explanation:

In block 220 GO1, X =40 and F120 is effective.
F120 remains effective until another value is
programmed under the F address.
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Program structure

G-Codes, their formats and
description of formats

Specific addresses are asigned to most G-codes.

Example:
GOO/X* _.,./Z2%. .,

or

GOVX ..., /2% .,  JF..

For a short and easy to understand description of
pertaining addresses (format description) the data
are encoded.

Code:

1

2)

3)

Instead of giving the possible inputs, the
number of decades is given.

Example:
Instead: N from 0 to 9999
or N.... we write N4.

N;p - N4

a
The specification of the possible decades
before or after a decimal point is coded with
two figures.

X, > X43
4 3
The first figure: Decade before decimal
point
The second figure: Decade  after decimal
point

If the values could be negative or positive a
+ sign is written between address and
number.

X + 43

Remark: For better determination quite
often a * sign is written (X * 43). Underneath

the input format there are the different -

dimensions shown.

Example:

X
Ne | GO1 | te3| ta3| Fa
v w

immi imm} [wmur)
[mra/min)

N4: four digits without decimal point
and sign

X, 2, U, W: tsign possible, four digits before
decimal point, three digits after
decimal point

Fa: four digits without decimal point
and sign
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Guidelines for working in EDIT

On the following pages you can find the
description of the functions with which you are
able to set up NC programs.

The G functions are arranged in rising order (GO0
up to G95). If you are learning this kind of
programming you should mind the following:

1. _Guideline for program start and program end:

Program start:
G67/F
G94{G9I5)
F

determine colour of taoi path

-+ feed in mm/min or ym/r

- feed programming

T - tool programming

GO0 - rapid motion

After each tool cali-up the 1st
traverse movement must be a GO0
block.

+

Program end:
M30 means end of program. M30 don't have to
be programmed at this software.

2. Sequence for beginners for learning how to
program:

Gb7 determine colour of the tool path
T tool programming

F feed programming

G94/G95  feed in um/r, mm/min

GO0 rapid motion

GO1 feed movement

G4 longitudinal turning cycle

G84 facing cycle

G86 cut-in cycle

G8s threading cycle

G02/G03  circularinterpolation

G92/G59 "
G56 offset position
Also study all the exercises for the individual G-
functions. These are set up in such a way that you
are introduced to programming step by step.

for the G-functions there is a specific
summary. This is framed in grey and serves also
as a short description.







GO0

GO0 - Rapid mction

Input format:

3
N4 | GOD

Bfock number

Rapid motion

Absolute (incremental) coordinates
of the target point Z

S....Start point
Z....Target point
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The positioning of the turning tools, i.e.
movement of same without chip removal, must be
done with highest possible speeds (rapid motian)
for economic reasons.

The slides move simultaneously in X and Z
direction.

Rapid motion speed: PCUAT: 700 mm/min
PC/XT: 350 mm/min

GO0 (rapid motion) is merely a traversing
movement - no working movement!

Notes:

e It does not matter in which sequence X (U), Z
(W) are written.

e They can also be programmed mixed in one
block (absolute and incremental).
e.g.: G00/X44.000/W-9.000

Example:

X=30

absolute: N../GOO/X30/Z2
incremental:  N_/GO0/-6/W-9
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GOt

GO1 - Straight line
interpolation

' Input format:

Block number

Straight line interpolation
Absolute (incremental} coordi-
nates of the target point Z
Feed

GO1 is a linear operating movement. The feed
must be programmed. It can be input in [mm/min]
(G94) or in [pmir] (G95).

The feed (F) is self-holding.

X = diameter vaiue

U = radius value

Possibilities of GO1;

1. Turningin Z direction {longitudinal turning)
Longitudinal turning with defined feed speed.
The X movement is zero. No value is entered for X

{U}.

N../GO1/-Z (-W)F .
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2. Turning in direction X (facing)

Facing with defined feed speed.

The Z movement is zero. No value is entered for
2(W).

aX

N../GOT/X{UF...

3. Turning in X and Z direction {taper turning)
With taper turning longitudinal and lateral slides
must move simultaneously. In accordance with the
taper angle the slides have to traverse at a certain
ratio. The computer (PC) caiculates a lot of
intermediate values referring to this straight line
and transmits the respective traverse commands
to the slides.

This finding of intermediate values of a straight
line is called straight line interpolation.

The straight line can have any anguiar position.
With longitudinal turning and facing
interpolation takes place.

no

Example:

absolute: incremental:

N10O/ .. N100/.....
N110/GO0X22/22 N110/GOG/ ...
N120/G00/X 18 N120/GO0/U-2 (Radius!)

N130/GOV/W-52/F ..
N140/GOT/U1/W-2/F
N150/G00/1/WS4A
N160

N130/G01/Z2-50/F ...
N140/G0O1/X20/Z-52/F ..
N150/GO0/X22/22
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G02/G03

G02/G03 - Arc interpolation

Block format:

Na G02 & 1:43| K143 Fa

G03

[mm]  imm]  jmm)}  {mm] Tumir}

{mam. in]

Block number
Arc interpolation clockwise
Arc interpolation counter-clock
wise
Absolute {incrementat) coordinates
of the target point
. Arc centre point coordinates
Feed
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1. General

® With circle turning longitudinal and lateral
slide must move at the same time. In contrast
to the straight line interpolation the ratio X:Z
is changing continuously. The computer (PC})
calculates a lot of intermediate values
referring to the circular arc and transmits the
respective traversing commands to the slides.
This finding of intermediate values of a circle
is called circle interpolation.

® In one block, arcs up to a maximum of 180°
can be programmed.

2. G02/G03

G 02

Rotation GO03 counter-
clockwise

Rotation G02 clock-

wise

3. Target point coordinates X, Z/U W

With X,Z the target point (Z) of the circular arc is
described (absolute) from the reference point (R).
X is a diameter vaiue.

With U, W the target point (Z) of the circular arc is
described from the starting point (5)
(incremental). U is a radius value.

=
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G02/G03

4. _Coordinates of the center of the circle LK

The computer knows the starting point (S} and the
target point {Z) but not yet the value of the
radius. Therefore the coordinates of the center of
the circle are described (1,K).

Imagine the 1, K system of coordinates in the
center of the circular arc and describe from there
the starting point of the circular arc.

The coordinates i, K are programmed always
incremental.

118

Example 1
T o
‘: -
30
35
absolute: N../GO3/X20/Z-35/1 -5/K 0 /F_
incremental: N.../GO3/US/W-5/ -5/K OFF...
Example 2
o
o~
-
40
43
absolute: N /G02/X20/Z-83/1 0/K 3/F...
incremental: N..JGO2/U3AN-31 0K 3F .
Example 3
AT
R 4
-
25
43,33
NN N
N 3 S SN
e
N /
\ / =]
N =
\
MY
K=316
absolute: N../GO3/Z-43 33/1-20/K 9.16/F ..
incremental: N../GO3MW-18.33/-20/K9.16/F ..
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G56/G59/G67

G56 Deactivation of the
reference point offset

Input format:

G67 Colour of the
tool path

Input format:

G56 G67 | F2

Explanation
point”.

see (92 “The reference F....Colour code see table

For the simulation of your NC-program it is
possible to change the colour of the tool path
with G67.

The block with G67 has to be programmed before
that block which describes the tooi path.

G67 is self-holding and can be used in the
program as often you want.

When using a black-and-white screen {(Herkules
board) the function G67 is of no significance.

Series t: dark Series 2: clear
FO black F8 dark grey
. . Ft dark blue F9 light blue
G59 Activation of the F2 dark green F10 light green
. F3 turquoise F11 light blue
reference point offset S F4 dark red F12 light red
FS5 lilac F13 violet
F6 orange F14 yellow
F7 grey F15 white

The colours can be a little different on each

screen.
Example:
N... G67/F6
“The reference N... GOO/X.. < orangetool path
N... G67/F14
N... GBa/X._/L..
- yellow tool path
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G84

G84 - Longitudinal turning
cycle

Input format:

Ne | GB4 D5 | Fa

{mm} [mm) Imm]  |pm} lymsr}
[mmimin}

Block number

Longitudinal turning cycie
Absolute (incremental) coordinates
of the contour corner point

Taper dimension in X (radius value)
Taper dimensionin 2

Cut division
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Cycle definition
A cycle is a movement sequence of the tool which

consists of a series of individual movements.

> GO0  Movement with rapid motion

Movement with programmed feed
speed (F) in mm/min or pm/r.

A cycle always has a closed movement sequence:
starting point (S) = finai point {E)

The starting point (5) is approached in the block
before G84.

Contour corner point (K)

The movement sequence of a cycle is defined by
starting point {5) and contour corner point {(K). in
accordance with the position of § and K to each
other there are four kinds of cycle that you get as
aresult.

K is described with X,Z absolute or with UW
starting from S (incremental).




Edit__

G84

Cut distribution (D3)

Frequently, a cyle is worked off in several cuts.
This is indicated with cut distrubtion D;. The
movement senwence consists of the steps 1 to 12.

Taper gvermeasure {Py P>}

A cycle can be produced with an additional taper
overmeasure in X-direction (Pp) and {or) in Z-
direction (P»).

The taper overmeasures Py, P, are programmed
always incremental.

The input for taper overmeasure Py, P; must be
carried out in the feed direction. For the example
drawn below Pg and P, must be a negative value,
otherwise alarm 31 is effected.

-

To obtain the same taper, a larger value has to be
inserted if starting point S is before the workpiece
edge (right).

=
|
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Example 1 .
tengitudinal  turning  cycle  without  cut
distribution
i g 5
“ A
1
absolute: N__/GBA/X18/Z-40/D; 1000/F80
incremental: N._./GB4/U-1/W-41/D; 1000/FB0
Exampie 2
Lengitudinal turning cycle with cut distribution
) ] T
(= —
~ _-_I
s [EZZZ-ZIZq
______ 3
40
—i—y 1
absolute: N.../GBA/X13/Z-A0/D; 100090
incremental: N../GB4A/U-3.5/W-41/D; 1000/F90

Cut distribution D3 = Tmm (= 1000 um)

3xtmm 3 mm
Rest ( = finishingcut) .. . . 0,5 mm
Total advance ... .. .. . .. 3,5 mm

Example 3
Longitudinal turning cycle with cut distribution
and taper overmeasures

-
-
40
— -t 1
absotute: N_/GBA/X 14/Z-0/P; 2 05/P, -2 66
/D3 1000/F80
incremental: N. /GBA/U-4W-41/P0 2.05/P2 -2 66

/D3 1000/FB0
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G4

GB84 Face turning cycle

Input format

z

X
t43 Fa

GB4a | a3

w

{mm}

D35

[mm] fmm] fum} famsr)

B [oiming
Block number
Face turning cycle
Absolute (incremental) coordinates
of the contour corner point (K)
Taper dimension in X {radius value)
Taperdimensionin Z
Cut distribution
Feed

If there is no Py or P,, it need not be programmed.

Difference between longitudinal _turning and
facing cycle:
with the longitudinal turning cycle X{U} is

programmed before Z(W} - thus the first
movement is carried out in X-direction.

With the facing cycle Z(W) is programmed before
X{U) - thus the first movement is carried out in Z-
direction. As for the rest, longitudinal turning and

facing cycie are similar.

Longitudinal turning
cycle GB84-X-2Z

Facing cycle
G84-2-X
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Example 1
Facing cycle without cut distribution

~ _ w
T+

™~
o~
-

420

absolute: N../G84/Z-1/X6/D3 1000/FBD
incremental: N../G84/W-1/U-8/D3 1000/F80
Example 2

Facing cycle with cut distribution

$20
$22

absolute:
incremental:

N .. /GBA/Z-2/X6/D; 600/F100
N.../GBA/W-2/U-8/D;3 600/F 100

Cut distribution D3 = 0,6mm ( = 600pm)

Ix06mm ... ... ... 1,8 mm
Rest (= finishingcut) ... ... .. 0,2 mm
Total advance .. ... ... .. 2 mm

Exampie 3
Facing cycle with cut distribution and taper
overmeasures

absolute: N./GB4/Z-3/X10/P;-1.33/P, -1 12
/D3 700/FB0

incremental: N /GBA/W-3/U-6/P;-1.33/P,-1.12
/D3 700/FB0
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G85

G85 Thread cycle

Py 143 Dg5 | F4

$42
w

Imm) Imm)  Jpm]  |um}  fpm)

Block number

Thread cycle

Absolute (incremental) coordinates
of the final thread point (K)

Thread lead-out

Cutting depth of the first cut
Thread depth

Definition

A cycle is a movement sequence of the tool which

consists of a series of individual movements.

L:Jl> GO0 Movement with rapid mation

NWA Movement with programmed pitch
(F) in pmi/r

—

A cycle always has a closed movement sequence:
starting point {S) = final point (E)

The starting point (S} is approached in the block
before G85.
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Contour corner point (K)

The movement sequence of a cycle is defined by
starting paint (S) and contour corner point (K). In
accordance with the position of § and K to each
other there are four kinds of cycle that you get as
aresult.

K is described with X,Z absolute or with UW
starting from S (incremental).

External right-hand thread
- m
A s

External left-hand thread

g =

Interna!l right-hand thread

SR

Internai left-hand thread

7

77777
) ——

PRI AIEAS




Edit__

G85

Thread lead-in (A) - thread lead-out (P}

During start of thread-cutting the Z-slide has to be
accelerated. At the end of the thread the Z-slide
has to be decelerated. The thread pitch is not
constant in the acceleration and deceleration
phase. Therefore this phase must be placed ouside
the workpiece.

The starting point () has to be determined in such
a way that there is a necessary thread lead-in (A)
of approx. 3to4 mm.

For the thread lead-out (P;) approx. 1 to 2 mm
should be programmed. The threading tool moves
out obliguely.

Thread depth {Dg)

You c¢an find the thread depth for the turning

tools used here in the tables of the chapter-.

"thread-cutting”.
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Threading depth of the first cut (D3)

A thread is always cut in several sequences. The
first threading depth is programmed with D3 in
pm.

The further threading depths are calculated by
the computer in such a way that the chip cross-
section remains constant.

The advance for the individual cuts is carried out
in X direction only.

Thread pitch (F)

The thread pitch is programmed in pm;
e.g. 1,25 mm pitch; input = F1250

You can find the right thread pitch for
standardized threads in the tables of the chapter
“thread-cutting”.

Example:

absolute: N . /GBS/%7,8/Z-20/P5-2/D; 600
/Dg 1106/F 1500
incremental: N../GB5/U-1,6/W-23/P ;-2/D3 600

/Dg 1100/F1500



Edit

G86

G86 Cut-in cycle

D35 | Ds5 F4

fumir}
[mum/min]

lmm]  imm}  [pm]  jum)

Block number

Cut-in cycle

Absolute (incremental)} coordinates
of the contour corner point (K)
Advance per cut (radius value)

Tool width

The cut-in cycle consists of several single motions.

—r> GO0 Movement with rapid motion speed

——p GO1 Movement with programmed feed
speed (F) in mm/min or pm/r.

Contour corner point (K)

The cut-in depth and width is defined by starting
point (5) and contour corner point (K). S is
traversed in a block before G86.

K is described with X, Z absolute or with U,W from
S (incremental).
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Cut-in width = tool width

The tool movement is carried out in X direction.
The tool advances by a measure of D3, moves a
little back {for chip breaking), advances again by a
measure of D3 etc., until point K is reached.

. Movement sequence
K ‘ K

Cut-in width |arger than tool width

If the width of the programmed cut-in is larger
than the tool width, the control system grades the
remaining cut-in width after the first cut-in into
partial cut-ins with the same chip width.
Overtapping of the individual partial cut-ins is at
least 1/10 mm.

Movement sequence

Each cut-in  movement {1,4,7) s
additionaliy by D3 (see previous drawing).

graded

Toolsused:

Parting-off tool: Cut-in tool:

Tool width = 1,2 mm
max. cut-in depth = 1,5

Toolwidth = 3mm

4-L—3~4-— 1‘2
\ G i
ol
—-l

B

When adjusting the tool (chapter 4,5) the left
cutting edge has to be adjusted.



Edit G86

Exampile t Exampie 2
Cut-in for Seeger circlip ring Cut-in with 8 mm width in aluminium
Speed with aluminium = 1500 rpm Speed = 950 rpm
12 17
L g f % Kl % 8 %
™ - Y T -
LU r L
. S 4
- 13
pd 32
absolute: N.. /GBB/X 12/Z-24/D3 800/D5 300/F150 mic/U
incremental:  N./G86/U-5AVE/D; 800/Dg 300/F150 mic/U

absolute: N._/G86/X14 3/7-17/D4 850/D51200
F22mmimin

incremental:  N../G86/U-0,85/Z 1,2/D3 850/D5 1200
/F22 mm/min

Cut-in values for sealing rings according to DIN

a71
d d| m
9 8.6 1.2 m
0 | 96 | 1.2
12 | 15 | 1.2 7 e
2 | 134 | 1.2
15 | 143 | 1,2
17 1162 | 1.2 f
18 17 113
20 19 | 1.3 0
75 | 23.9 | 1.3
30 | 286 | 1.6
35 33 1.6
20 | 375 | 1.85
50 a7 | 2,15
60 57 | 2.15
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G92

The reference point (R)

Position:

After setting up a blank, the reference point is
automatically on the extreme right end of the
blank on the center line.

Meaning:
All absolute dimension values on the workpiece

refer to the reference point. By special
dimensioning of the workpiece it may be useful to
set off the reference point during machining.

—)
1=t T Pa s
N/
I

Offset:

With G92 the offset values for the reference point
(R) are indicated. With G59 the offset indicated in
block G92 is activated.

With G56 the offset is reversed - R is again in the
original position. G56 is not necessary at program
end - when calling up a new program, the
reference point offset is cancelled automatically.

G92 Data for reference
point offset

nput format:

N& +43
U

Imm] Imm]

X, Z (or UW) are the offset values. The new
reference point (R;) is offset by this values from
the old reference point (R).

t there in no reference point (R} the offset values
refer to the machine starting point (M).

X is a diameter vaiue
U is a radius value

Example:

—

absolute: N__./GI2/X0/Z-30
incremental:  N./G92/U0/MW-30
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G94/G95 Feed unit

nput format:

G94

G95

Switch-on state is G94
G94 and G95 are self-holding until they
are cancelled

G94, G95 can be programmed as often
and wherever one wants to

128

G94/G95

For the feed size or feed speed the letter F is used.

1. Feed programming with G94

= path of turning tool per minute
F  [mm/min]

2. _Feed programming with G95
= path of turning tool per main spindle
revolution

F [pmir}....1 pm = 1/1000 mm

Conversion:

F{(mm/min} = S{rpm)} x F (mm/r)

F(mm/r) = Elmm/min}

S{rpm)

S.... Main spindle speed
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7. NOTES FOR THE SOFTWARE COMPILATION

Design:

The power supply unit and the stepping motor
control of the Compact 5 PC are accommodated in
a smaller control cabinet. These components are
identical to those of the Compact 5 PC and
therefore the same spare parts can be employed.
The Compact 5 PC must be controlled by an
external computer. The Compact 5 PC is to be
connected to this computer like a peripheral, such
as a printer, plotter or a paper tape reader /
puncher. The computer must be fitted with a
Centronics interface for connection to the
Compact 5-PC. This interface is a parallel interface,
ie. data is transmitted on eight lines
simultaneously (Centronics is the company name
of an American printer manufacturer and the
definition of this printer interface has become a
quasi-standard worldwide).

The connector provided on the Compact 5 PCis a
25-pin D subminiature jack connector with the
following pin assignment:

Pin No. Signal designation

STROBE

data bit 0

data bit 1

data bit 2

data bit 3

data bit4

data bit 5

data bit6

data bit 7

10 speed pulse light barrier (100 p/rev.)
11 emergency-off and chip protection door
12 synchronous pulse light barrier
18-25 earth

WOV B Wk —

This interface is connected via a small interface pc
board directly to the stepping motor card and the
light barrier. This interface board accommodates
a 4-fold DIP switch with which the user can set
various modes of operation.

Signal description:

The signat inputs only process TTL signals and the
signal outputs offer TTL signais.

The strobe input serves for the synchronisation of
the data lines. If a pulse is transmitted on this line,
the data which are offered at this time to the data
lines bit Q - bit 7 are accepted as being valid. On
many computers this signal is automatically
produced by the hardware, on other computers
the programmer has to generate this signal in the
software.

The signal emergency-off and chip protection
door is a signal output and is set to "Low” when
the emergency-off button is pressed or if the chip
protection door is open_ {The limit switch for the
chip guard is not instalied as a standard feature.
Merely the connection for it is provided!).

The signal speed puise is a signal output and
provides 100 pulses per revolution of the main
spindle. The pulse duty factor is not defined and
also depends on the speed.

The signal synchronous pulse is a signal output
and provides one pulse per revolution of the main
spindle. The length of the pulse depends on the
speed and the pulse is not synchronised with the
siopes of the speed pulses.

The meaning of the data signals depends on the
setting of the 4-fold DIP switch. These signals,
however, aiways serve to trigger the stepping
motors.

In order to picture the operation of the stepping
mator, it is a good idea to imagine a coordinate
system with the four cardinal points. These points
correspond to the directions of the magnetic
fields in the stepping motor and one magnetic
field can be produced with one winding {when an
electric current is allowed to pass through the
winding). If more than one winding is switched on
at the same time, the direction and strength of
the magnetic field are derived by vectorial
addition. An example: If the windings "North”
and "South” are activated at the same time, the
two magnetic fields cancel each other out and the
resuitant magnetic field has zero strength and
the direction is undefined. However, it the
windings "South” and *West" are switched on
simultaneously, the direction of the resultant
magnetic field is "South-West” and the strength is
1.41 times that of a single field. (Diagonal of a
square).

The roteor of a stepping motor is designed so that
it always tries to align itseif in the direction of the
magnetic field produced by the siator. Therefore,
if the current is suitably switched on and off in the
windings of the motor, the rotor rotates about a
certain angle and it thus moves stepwise from one
set magnetic field direction to the next.

Ther are two ways in which the windings can be
triggered:

1) Full-step mode 1st step  SW

2ndstep  W-N

3rdstep N-E
4th step  E-S
2) Half-step mode 1st step  S-W
2ndstep W
3rd step  W-N
4thstep N
Sthstep N-E
bthstep E
7thstep  E-S
8thstep S
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The direction of rotation depends on whether one
controls from 1 to 2 etc, or, for example, from 1
to 8, from 8 to 7 etc.

The advantages of the hali-step mode of
operation fie in the doubie resolution with the
same motor design, the disadvantage is a loss of
torque because only one winding is active at each
intermediate step and only about 70% of the
maximum torque is available. Moreover, more
stringent demands have to be placed on the
computing speed owing to the higher resolution.

The Centronics interface has eight data lines. As
four windings per motor have to be triggered, the
windings can be directly controlled by two
motors.

If the sequence of winding controt no longer has
to be performed directly by the connected
computer, two lines per axis drive are, in principle,
sufficient, i.e. one line where the direction of
rotation is determined and a second line where
the steps are output. {One puise on the second
line means that the stepping motor is to move one
step in the direction or rotation specified on line
one.)

Abbreviations:

VvSs... fulistep

HS ... halfstep

T/R.. step/direction signal
dir.. direct winding control
RL... ow

LL...  cew

Table for the 4-fold DIP switch:

Mode 1 2 3 4

VS T/R RL RL on oh on on
VS T/RLL RL on off on on
VS T/RRL LL on on off on
VS T/RLL LL on off off on
VS dir RL RL off on on on
VS dir LL RL off off on on
VS dir RL LL off on off on
VS dir LL LL off off off on
HS dir RL RL off on on off
HS dir LL RL off off on off
HS dir RL LL off on off off
HS dir LL LL off otf off off
HS T/R RL RL on on on off
HS T/RLL RL on off on off
HS T/R RL LL on on off off
HS T/RLL LL on off off off
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Characterisitics of the axis drives for the Compact
5PC:

The specified values relate to full-step control and
are to be converted for half-step control
accordingly.

The given values relate to the slide movements.

Resolution:
One step corresponds to 1000/72 micrometre.

Speed:
100 Hz correspond to 83.33 mm/min feed rate

Maximum speed:
840 Hz corresp. to 770 mm/min rapid motion

Start-stop frequency:
598 Hz corresp. to 499 mm/min feed rate

Acceleration time:
from 0 to 598 Hz 0 sec
from 598 to 840 Hz 1 sec (linear acceteration)

"dir” mode:

The data lines DO to D3 are assigned to the
stepping motor in the X-axis (cross slide). The
sequence of the windingsis "E", “S", "W", "N”.
The data lines D4 1o D7 are assigned to the
stepping motor in the Z-axis {longitudinal slide).
The sequence of the windings is the same as for
the X-axis.

"T/R” mode:

The data lines DQ is direction motor X
D1 issteps motor X
D2 isdirection motor Z
D3 is steps motor Z






Work sheets

Menu summary

Notes

F10 or with the space bar.

the key Esc.

SUBMENUS:

F1
F2
F3
Fd4

23
F?
F8
F9
Fio

CURSCR

CURSOR INC
CURSOR ABS
CURSOR R, A
CURSOR X, A
CURSOR Z, A
STEP SIZE

TO REF PNT
MID SCREEN
INTEASECT

Menu summary

Ft

[&]
2]
S5
13

F8
F4
(14

POINT

STARY PNT
END POINT
CENTRE PNT
FIND POINT
NEW REF.PT
TO REF PNT
INTERSECT
TRIM BITS

LINE

DRAW
SEARCH
SPLIT

ERASE
PARALLEL
PERPENDIC
TANGNT P/A
TANGNT A/A
CHAMFER

ARC

DRAW
SEARCH
SPUIT
ERASE
CIRCLE
ARC 3 PTS
FILLET
FILL 2ELE

MAIN MENU
You can select and activate the individual F1 WORK PIECE
menu points with the function keys F1 to F2 DRAW
F3 PROGRAM
F4 DISPLAY
A command can be interrupted or a return F5 SET UP
10 the previous menu level activated with F6 MANUAL
F7 MACHINE
F8  ARCHIVE
F9 PRINT
F10 END
MENUS: MENUS:
WORK PIECE - > MANUAL
Diameter, work piece Move the tools with
length the cursor keys,
step= 1,0
DRAW - = MACHINE
-« F1 CURSOR F1 AUTOMATIC
F2 POINT F2 SINGLE
F3 LINE F3 FASTRUN
Fa4 ARC F4 EMPTY CUT
FS VISBL EDGE F5 REPEAT
F6 MIRROR Fé6 CURSOR
F7 CLEAN F7 SHIFT PROG
F8 ERASE ELEM F8 SCALE PROG
F9 ERASE ALL F9
F10 _ F10
SUBMENUS: F3 ‘
CYCLES PROGRAM ’ ARCHIVE
f o RouGHNG Fi RAPID F1  STOREPROG
P2 sk pOCkeT F2  FEED F2  LOADPROG
3 conig «——F3  CYCLES F3  STORE GEOM
F&  THREAD F4 DIT F4 LOAD GEOM
6 F5 © TOOLCHNGE F5
7 F& ERASE LAST F6
8 F7 ERASE PROG F7
9 F8 FEED F8
f1o F9 G94/G95 F9
F1I0  OFFSET F10
< R DISPLAY - PRINT
2 INSERT
F3  ERASE WORD —e F1 ZOOM ALL Is the prlnter
FA  ERASE LINE F2 ZOOM WINDW connected and on
F5  SEARCH F3 ZOOM PIECE line™?
F6  PRINT F4 HEAD STOCK (ENTER = VES)
r F5 WORK PiECE
o 6 TOOL
M F7  TOOLPATH | F10 1 END
F8 TAILSTOCK
F9 CHANGE SIM —— JOu sure
F10 (ENT R =yes)
SET UP
Tool with 1 ¢ tothe
diameter aligning
pos. step = 1,00
(ENTER = End)
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Work sheets

Hotkeys - draw

In order to facilitate a more efficient programming, so-called "hotkeys" were introduced in this software.

Hotkey = single-key commands, which are effective in every menu level. You can display a work piece

Hotkeys - draw

contour on the screen more quickly with the use of these hotkeys.

Exampte:

Possibility 1 - Menu

Constructing a line

Possibility 2 - hotkeys

1. F2 Recall - menu DRAW 1. Moving the cursor to the starting point
2. F2 Recall - submenu POINT 2. S Determining the starting point
3. Moving the cursor to the starting point 3. Moving the cursor to the end point
4. F1 Determining the starting point 4. + Drawing the line to the cursor
5. Moving the cursor to the end point position, a new starting point at
6. F2 Determining the end point the same time
7. Esc. Exit from the submenu POINT
8. F3 Recall -submenuline
9. F1 Drawingaline
Summary - hotkeys
Key Cursor commands Key Searching commands
l Position the cursor incrementally P Finding the point
Position the curser by entering the . .
/ radius and angle 9 L Searching for the line
ras I | Cursor to the middle of the screen A Searching the circle, arc
End Cursor to the reference point X Searching any point of intersection
Powel [ Doubling the step size of the cursor Key Point commands
gont Halving the step size of the cursor 5 Determining the starting point
E Determining the end point
Key Screen commands
. M Determining the centre point
N Redrawing the screen contents
W Zooming a screen window Key Geometric commands
, ) R Adding a fillet
z Zooming the work piece
. C Adding a chamfer {45°)
> Cursor as a graticule
Y Cleaning the bit
< Reduced cursor
+ Drawing a line to the cursor
Note: .
Letters can be entered as capitals or small letters. - Erasing the element
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Work sheets Hotkeys - machine

Hotkeys - machine

You can move the slides and influence the machining cycies by means of

these keys.
? Move the slides in the -X direction
Move the slides in the + X direction
4+ Move the slides in the -Z direction
— Move the slides in the + Z direction
Paupt Eniarge the travel path of the stepping motors
V Reduce the travel path of the stepping motors
Increase the feed
< Reduce the feed

IK' Space bar _j] Stop the slides ( = intermediate stop)

Interrupt the machining

Travel path of the stepping motors Altering the programmed feed
Pgup T 10 mm { = largest travel path) - 1 200 %
150 %
Pgup t 5mm
--> 120 %
1 mm ( = switch-on conditicn) — _ -~
100 % (= switch-on condition)
PgDn ¢ 0,5 mm 80 %
60 %
PgDn 4 0:‘ mim
= 50 %
n 0,05mm
= s
L [ 0,01 mm (= smallest travel path) 30%
20%
10%
5 %
| 0%
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