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Generai cznf iquration leatures

PTP2ØØN

CPU board Sased on uP BØB5AH1 at 10MHz with
— !2K RMII memory
— 321: RDM memcry
— Interlace circuits with 2 motors DC
— 24 opto—coupled inputs
— 4 opto—coupied outputs wtth transistors 24Vcc/LA
— interface RS232 1cr asincronous communication toward caicuiator

— InterE ace 1cr piug—in connection with expansion board.

— Power const.mption : LA sui +5V , løømA su ±12V.

ESPAS

Axes expansion board with piug—in ccnnection with PTP200N.
with
— Interlace circuits with 3 motors DC
— Anaicgic output ±10V
— 4 opto—coupied inputs.
— Power consumpticn : OSA on the +5V , løømA on ±12V.

I NOUTR

Input/Output expansion board with i

— 24 opto—coupied inputs
— 24 RELAIG cutputs 24Vcc/2A, 22øVac/LØA
— Power consumption i 3A on the +5V Cwith every reiais on)

POWER FEEDER

Drawer version insertabie in a 19” rack
-+ 5 1ØA
—±12 2A

Piug—in version
—+ 5 20A
—±12 2A

RACKS

19” racks drawer type, with power Feeder,avaiiabie in two types :

— Code 1004 with 4 positions Free
— Code ø:ø with 10 positions Free

1—2
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- DISK IN DRPÌE “#“ IS EMPTY
The scuce dz kette dc nt contai n any crccr 3m/arti 1 e.
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prepared the program/articles’ ambient,
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prcgrarns creation and rLnnng

Fej names aro reserved te and for-bjdden by the MS—DOS

UX,CLDC1<$,LPTl,LPT2LPT3,CDM,COM1,cOM2,coM3,CDM4CDN,
NUL , PRN ,CTTY

Three RUNNINS MODES aro available
— Insert
— Rovi se
— Cornrnand

Mode INSERT allows insertion o+ text lines on a new or already
existing prograrn.

Mode REVISE allcwe modifications 0+ existing text linee.

Mode CDMMND is the mode with which every other oommand ( Merga,
Delete, Lino, sto.) runs.

With inserted text linee it is always kept a “curront lino’,

indizated with the lino cursor i’>” positioned within the lino
i taci +.
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prcgrams ereatiDn and rLnning

Ths is an example ef an edit page display, ith a pregram tet
rnning

Begin CCMMENT TO NNNN
i 610 X100 Y100 ZiO

: 2 310 X200 Y300
3 612 X300 Y400 1200 3400
4 600 X700

End

— Name NNNN — Dim 1000 x 500 x 20 [mm] — N. 1ines 4 —

Wait ccmmand

i - 4 9 10
{nsert]vise1m

eite’Cge1p lJp}Dw in i [et
IL I

_______

I

_____IL

il I

The werds Begin” and “End” (autcmaticaliy entered) delimit the
pregram text
Next te the erd “Begin” is reperted the ccmment r-elated te the
pr-egr-am
The number i ng en the i ines runs autemati cali y.
On the leNer part e-f the screen are dispiayed
— pregram’s name
— panel’s dimensicns ( ienght x height x thickness ) with

indicatien c+ the measure unit adepted C [mm e [inch] )
— Number e-f text li nes

The functien keys reperted abeve cerrespond te the +irst ef the
twa ccmmands linea available, Pressing the functien key ETC (FiO>
the secend ccmmand line is dispiayed

11ThEflfli
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prccrarns creatlcn and rLtnning

in the cllo3in bcard are iisted all the preparatory +uneticn.

Ggg Description

900 Verticai bering
End point fitting
Linear interpaiatian wìth teol raise at
end pcint.

. Blade dsplacernent ibh toDl raise end pcint

602 .Cicckwise circular interpalation ith rnill raise

at end point (*)

603 1 .Sarne as 602, ith c.clcckwise retatien (*)

604 Cali functicn (eptional)
605 Cali sub—prcgram

606 Horizcntai bering en the le+t side e-E the panel
607 The same, en the right side
906 The sarne, en the backside
609 The same, on the -fereside

610 .Quick positicriing with milI lc.erinq
.Linear interpelation (i run ith mill
qual i -E i ed)

611 Drigins prcgrarnming (optional)

612 .Cleckwise circular interpelation witheut mili
raise at end point. (*)

613 The same se 612, cri cclockwise retatien (*)

614 Pr-cgram ccncerning clcckwise per-fcrrning e-E an cval

withcut rniii raise at end pcint (*)

615 .Same se 614, on e. clcckwise retation (*);

616 .CLiick displacement ith biade loering in x

617 Quick displacernent with biade ìcwering in y

620 .6uick displacement te +ittinri ìth icwerlnq

o-E cirilling tocle

[ 693 Functi ori Test pane-I ‘e thi cknesst
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Drograms creeticjn and running

MANDREL’S RDTATIDN VELDCITY ( YM

It is proqramrned ith VM -fcllowed by the value desircd.
Pr-ogramrnab i e vai ue frcm 0 to 1000.

The vaiues pragrammed should be in compliance with the veiccities
entered in Parameters -fer the kind c precessing required, in its
mlnimum and max imum vaiues

i-ere ere listed ali possible LISES e-f the velecity +uncticns

f 600 Verticel bering
620 Berings en fitting

VM de-fìnes the mandrel ‘s retation velecity upen descent e-f
axis Z -frem the air value te the erking vaiue

[ 610 Quick pesitiening with miii lewering

VM de-f i nec the mandrel ‘s notati en vel cci ty upen descent o-f
axis Z -frcm the cm value te the workinq vai ue

The mandrel speed keeps the seme tili the end o+ the

miliing cycie

I 606 607 606 609 Horizental bering

VM de-fi nec the mandrei ‘s retati en VCI cci ty upon descent o+

axis Z te the werking va1ue The mendrei speed is kept

tili the end e+ the bering cycie

616 617 Greoving with biade

VM de-fi nec the mandrel ‘c notati on vel cci ty upen descent D+

cxi s Z te the werking vaiue The mandtrei speed is kept

tili the end o+ the grecving.



prorams creatien and rLnning

For ali omitted veiccitice is assurned the (maximujTl) Value enter-ed
in Parameters 4cr the kind c4 processing invcl ved.

it is recccmended a proper use 0+ the velccity +uncticn YM
prcgrarn he +uncti on se above speci 41 cc, 4cr each mode de+ i ned on
-unction 6. For instance, +unctzcn YM prcqrammed on a milling
function 6 (612, 613, . ) dccc not produce any e4-fect, cn the
variati or o+ the mandrel rotati on speed
Similarly, to program velocities on the 600 0+ end +itting (600
+ollcwing a +unction 620 ), or o4 a biade processing, (600
+ollowing a -funotion 61 or 617) dccc not result signi+icant.

- FUNCTIDN “MILL RADIUS” ( R

1ndcates the correction VS1US te apply te a miiìing cycle.

Programmable value carne se +unctions 0+ axes’ co--ordinates.

FUNCTION “( A

This +Ltflctiofl is emøloyed te de+ine di-f-fent parameters.

Prcgrarnrnable values -frorn ± 0.0001 te ± 9999.9999

1) EUNCTIDN : RADIUS DE THE AUTDMATIC CDNNECTIDN

Indicates the radius value hen an automatic connecticn is
requi red

2) RADIUS UF’ON DEFIN1TIDN DE A OVAL
Indi cates the smai 1cr radi us,in the geometri o determinati ori 0+

an aro 0+ oval

3). SELECTIDN IN ARCS AUTDMATIC PRDGRAMt1ING
When programmi ng an aro on tanqent strai ght li ne, the vai ue 0

ori -functicn A indìcates the seleotion 0+ this kind 0+

proeram. There+ore, in these cacce, to -function A is nct

related sny dirnensìonal parameter.
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prDgrams ceati.en and running

11 6ENERL EX1NPLES OF PROGRIMS’ LYOUTS 9
Eamp1e i

1 900
2 600
3 606
4 606
5 607
6 607
7 617
6 600

Xiø0 ‘(100 Z1’ Ti
X200 ‘(100 Z15 T2
X10 ‘(100 ZiO VX2
Xi0 ‘(300 ZIO VX2
Xi0 Y100 ZIO VX2
XI0 ‘(300 ZiO VX2
X—iø ‘(50 Z5 YXG
X1010

Exampie 2

Exampie 3

i
‘2

6
7
8
9
10

610
910
612
610
6 10
910
613
910
613
902

x100
X400
X 600
X 600
X450
X200
x100
X900
X650
X 200

Exampie 4

1 610
2 610
3 910
4. 0
5 60;,

miii lcwering
iinear dispiacement (piane xy)
circular dispiacement with speed
vari at i Cn
linear displacement and miii
rai sa

miii icwaring
1Iner displarement (piane xy)
1ineardiD1aement (piane xz)

li naer di sì acemen ar-ca syz
linear- dispiacemcr-t and miii

verticai bering

‘a
T6

T6
T17

verticai bering 0 4 mm
varticai bering 0 5 mm

I hcri zental head
2 hcrizentai head
i hcrizcntal tail
2 herzantai tail

biade iowering
biade dispiacement and raise

1 610
,, r’q’

3 612

Xiøø
X 200
X300

4 600 ‘(400 VX3

‘(100 Z10 VX3

‘(200 1200 3200 VX1

‘(100 ZIO
‘(150 Z10
‘(150 ZiO 1500 3150
‘(350 ZiO
‘(250 ZIO
‘(350 ZiO
‘(450 Z10 1200 3450
‘(450 ZIO
‘(200 ZiO 1650 3450
‘(50 ZIO 1600 3200

‘(200 ZiO PXY
‘(150

10
4.

miii 1oering
linear displacement (piane xy)
circular disniacement
linear cicpiacement
linear dispiacement
linear dieplacement
circular dispiacement
linear dieplacement
circuiar displacement
circuiar dispìacement and mill
rai se

X 100
X 400
X 600
X E
‘(100

A .
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ci borig Dmmends

Emp1e :et 3 SLpDDSe thet the pltDh between to bits ie 32 mm

whfl programmng 620 Xnn Ynn Zn Tu T12 T13 T14 T15
600 Xn

—F -‘‘4-—H

wnen prcamm1ng Xnn Ynn nn TII i3 ID TI
600 Xn

the pitch is 64

when programmig 620 Xnn Ynn Znn Tu T14 T1T
600 Xnn

the pitch is 96

E
i ±±±-.-÷±±+±+±+±±+÷±+±±±±±

I ±-f-±±±+±±++++

+ ± + + + ÷ + ± I
pitch 32 T1I T12 T13 T14
pitch 64 Tu T13 T15 T17
pitch 96 Til T14 T1T

p orem =uc a
620 X xxxx.xxxx Ynn nn Tu T12 T14 T15
ii 1 nct be 3ccepted, since it dDes not respects a
ccnstant pi tch in the tool s nLmberin.

e- -t



use o- bor zn ccmmancs

BORERS WITH TWO PARALLEL FITTING HEADS

il 11 11
Thn + + + ± ± ±

IH’JìHHii

Syntax (-for 4 axes borera handling dauble -Fitting)

This kind o+ bcrers can handle 2 paraliel -fittng heads aiong
axisx and makes posai bie to per--form Nith a sinl e iowering
to paesi lei roa 0+ hoi es, wi th di-f-ferent VS1UCS y

620 X xxxxxxxx Y yyyyyyyy Z zzzzzzzz

600 X xxx x.xxx x Y yyyy yyyy

Cn the +irst lifle (+unction 620)
X , Y start point +itting

— Z boeing depth
on the second line (+unction 600)

— X end point +ittin
— ‘( position Y on second +itinq head (mobile head)

I vai ue Y i n 620

value ‘y’ in 600

L_ VSiUC X 0+ end -fitting

value x o+ start -fitting

1+ in +uncti-Dn 600 VO1UC Y keena unchanned. the +itting io

pse-formed ith cniy one hemL

— __

0 _i rL LLU. LSfl

— ith fi:xed head (D type tool)

— with independent man.dri.. ls
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LLSC 0+ borng commando

[ ERRORS DISPLAYED WHEN EDITINO THE

Error Message and descpton
n0

42 TYPE OF FIILLINS NOT POSSIBLE
. Cn una 620 o+ taci lowering,without any taci

ezp1icftiy selected, i+ in the con+igLtration does

[ not exist any taci o+ type D

37 SEQUENCE OF 13 NOT VALID
• 1+ on the una +ollowing +unction 620 the function

600 o+ tool raise has not been typed

50 FITTING NOT POSSIBLE
. 1+ the number 0+ holes required io leso than the

number 0+ mandrels on D type tool
. Cn +itting with independent mandrelo when only

ene tcal h&o been lectcL

j. With variation 0+ value Y betwaen the una 0+ start
-fitting and the next una 600 o-f end +ittinc , with
handling of axis W disabled.

44 JRON6 TOOL
. In +itting with independent mandrels hen cailing

tools not belonging te type
In +itting ith indapendent mandrels when the Tn
sequence does nct have a constant pitch or the
+itting pitch = 0

. Cn line 620 0+ tool icer’ing when only one tool has
been selected, and it dces not belong to type D

—
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miiInc cianca

EXMPLE n 4 (Picture 64)

xs:o ‘o
EI

3i0 X500 ‘3O3
614 X’2Z Y4O
600

h’’ YO0
314 X300 Y400 1200 3
300

10. 610 X500 Y300
11. 614 X300 Y200 1200 3190 A721

12 600

The prgram rea1ies the -fi9ure a.4 -

Tn 4 eva! a’ arca ere arer emmad cn the seme starti g Dcint.

The vai uca spea: ed far the semi exae and -E ar tunct en keep

unchanged -for the 4 arca Fune ti cr 314 assi gns the rotati on

diraetion (in th:s case c1cckiae)
The tool -finai raise Is obtained with -Functinn 600, without

speci-Eyinq any Value, per slnqie ere.

ìays re-ferri ne te pjctLlre é. 4 ar-e prcqrammed .n senuence the

arca numer 1, 2 3, 4.

EXAMPLE n. 5 (Pictur-e 65)

1. 610 X500 Y200 ZIO
2. 315 XT00 Y230 1200 3100 70

3. 600
4. 610 X500 ‘(300
5. 915 X700 Y400 1200 3100 A70
6 600
7. 610 X500 Y300
9. 615 X300 Y400 1200 3100 70
9. 600

10. 610 X590 Y300
11. 615 X390 Y200 1200 310’ T0

12 600

The cqumesiieea iD1eture 6.5 crevicus1’repartncL

a rte- c

142/t afrin te JIttur é(3, er:- prae3 in se ne the

3 CC 1 2, 2.



L.E i :i:; crm&nds

EXMPLE n. 6 (Picture 6.6)

- -Jt”. Z7

- . C’ T._.

VDf5 -C: -4 ‘N

3. 300
4. 310 X500 Y300
5. 614 Y500 200
6. 600

513 ‘5”3 V31

9. 314 X130 ‘30c) 1230 3100 D,73

10. 610 X500 Y300
11, 614 X500 Y130 1200 3100 30
12. 600

The pr-zran eaìizes the pictre 6.6 ear-1ie reorted.

Fnct1Dn 314 ns c1ck:se rotatiDn.
r1 JayS (e-erI ng pi tur- 6.6, ar-a prcqrarnmed in eq nce tne

arcs number 1, 2, 3, 4

EXMPLE n. 7 (Pitture 6.7)

1. 610 X500 Y300 zio;
2. 615 X900 1200 3100 70

3. 600
4. 610 X500 Y300
5. 615 ‘(500 1200 3100 T0
6. 600
7. 610 X500 Y300
9. 315 Xi00 ‘(300 1200 3100 470

9. 600
10. 610 X500 ‘(300
11, 615 X500 ‘(103 1200 3100 470
12. 600

The rgrm r-e1 izes the picture 6.7 peviDu1y repcrtd.

41 re-ftrin te p1 ttune 6.7, e pnwe in tquence

arcs nnìbr 1, 2, 3, 4



EXrMPLE n. 8 (Pjcture 6.8)

=

31’:2 10 00 :20 :02
2. 300
4. 910 x50 VjQ

5 614/3 ‘<700 Y400 1200 3100 7Z
5. 600
7. :3Z3 ‘Ø3
8. 614/3 X200 Y400 1200 3100 70
. 600

10. 610 X5210 Y200
11. 614/3 X300 Y200 1200 3100 70
12. 600

The r Dqr-arn rea1 ZCS the p cture . 6 previ DUS1 ‘i r-eportsd.

Eunctin 614 eeeiqns the c1øckse rotation the SDCC1+it1Qfl c+

“/3 sel ects the secu: i on en 3/4 e+ eva s.
refer ri ng te p1 eture 6.6, ere pr-ogramme3 in sepuence the

ercs number 1, 2, 3, t

EXPtMPLE n.. 9 (Picture &9)

1. 3:0 X500 Y200 ZIO
2. 615/3 X700 Y200 1200 3100 70

3. 600
4. 610 X500 Y200
5. 615/2 X700 Y400 1200 3102 P72

6. 600
7. 910 X500 300
9. 615/3 X300 Y400 1200 3100 70
9. 600

10. 610 X500 Y300
11. 615/3 X200 Y200 1200 .3100 P70

12 600

The prcnem rea izes tne pi cture 6.9 previ cusly repenteh.

5uctien 615 essigns the c,c1oct-wse rotation the speei+icticn

ef /3” selects the e’ecution of 3/4 of ovals.
Wth reerence te picure 6.9 re pcrarnmeJ i L’flL tne ama

1, D. 2, 4



____

mi: IDnncs
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S.np1-9 0ame on arc

J Ercr essae 3nd iescc-iptlcr
flLb i

25 CONNECTING POINTS, OR ARC, IN LINE

I Upan progam o a connection, with the deiniton

I j poins of the cut line aligned.

I pcn prDcram o an arz through the tangent, wi
tannent defined on linaer interpoIain and ar-c’s
end pont aiigned ith tne tangent.

26 CONNECTING POINTS QUTSIDE THE SE6MENT

When
proqrammlng a connection vith

ore or both connectinq points +allinci outsde the
cut line’s outermost pointe
There are consecuti ve connecti ons or situati one o+

j superimpositien o+ the arcs thernselves

27 INVALID SEQUENCE OF
Upon proeram o+ a connecti on, i + the programmi ng
rules on the linee be+ore and a-Eter the ccnnection

i were not
Upon program 0+ an aro through the tangant, ± + the

i programmi ng r-ul es on the 1 ines be-fore and a-ftar
were not +o1loed.

54 RDIUS PROGRM. NOT ALLOWED
. When a oonnecti on has bean proqrammed in XYZ



impIed pcorrns zn arcs

j EXMPLES

EXAMPLE n.1 (Picture 7.12)

1. 610 X200 YI00 ZIO
2. 602/ X300 Y200 1100
3. 610 X400 Y21S0
4. 602/ X500 Y300 1—100
5. 610 X200 Y150
. 603/ X300 Y250 1—100
7. 610 X400 Y300
9. 603/ X500 Y400 I 100

Picture 7.12

er or re radiu

arc n the radiLts’

;arc on the radius

val LIE?

val ue

V i Lt e

ar-c en the rdiLs’ v.t1ue

i

2 3
6

(-)



51 np11ied prDgrams Cn

EXMPLE n.2 (Picture 713)

1. 910 X100 Y25 ZIO
2. 613i X150 Y150 I—TO
3. 602/ XI00 Y25 I5

PiCture 7.13

rc on te radius’ v1ue
arz on tho aìus valLe

i
3

—



:ii(• prDrms cn arcs

EXAMPLE n3 (Picture 7.14)

i. io xoø ‘t’:o :iz

LL/

3. 610 X400
4. 603/2 150 ;Lii cirCi cn radius
5. 610 X00 Y00
. 602/3 150 cic1e zr rdi
7. 610 X700 Y150
6. 603/4 150 ;+u1 circe or

Pioture 7.14

4
3

_

-J



n ar

EXMPLE n,4

61Z x2’ ‘ì’ø :t
2. 612 X42 I3Ø1 Qi

:3. 65 X5 Y272 ø

(Picture 7.15)

DE’ ZfljDii taflg9fl

/

Pjcture 7.15

2
3



irnp1i+ed program’5 n arc3

EXAMPLEn 5 (Picture 716)

1. S13 X120 Y200 Z%
2. X00 Y50
3. 613 X350 Y3%0 0
4. 600 ‘t’400 Z10 PYZ

;arc on nitia1 tanqent
;fin1 e’it on pIane YZ

J

i

Pitture 7.16

2

3



— siT1oi1Iac pograrns or arca

EXMPLE n.6 CPictur’e 7.17)

2

Picture 7.17

;conn.beteen oares ‘<Z ard XV
cnnectcr or piane XV

conn.between piares XV and VZ

5

4

1. 313

3. 613
4. 313

Gø

Z5 P1
PXV

Y—2 \12 PYZ
Z15

i



sp1i+ied on ars

EXMPLE n.7 (Picture 718)

1 610 X100 ‘/300 ZIO
2 X150 Y150
3. X400 ‘/50
4. 002 X450 ‘/250 ø arz thrLgb inita1 tangent

J

Picture 7.18

2

4
i



‘ \_‘_
,c

Gi3 X600 Y50 ø ;ar: hLtg 1fl ti1 tangent

Picture 7.19

2

7 D
7..•

EXAMPLE n..B

. 010 X4021
4. 302 <450
5. 010 00

(Picture 7.19)

;ar tcLgh nitial tangent

7—20



i: i’ 1S On r c

EXMPLE n9 CPicture 7.20)

sio xoo 1z
2. 912 X150 (i%0 20
3. 910 X400 ‘i50
4. 91 X%0 Y250 AO
5. 603 Y400 AO

Picture 7.20

ari crign iriti1 tngent

tnrcgh mi ti al tangent

3

4

5



smp11 DrZQrTS Dfl ar

EXMPLE n.10 (Picture 7.21)

-J

Picture 7.21

3. 310
4 612

. ,

j.

T. 612
6. 600

X100 Y00
X150 TI50

X400 Y50
x40 Y’50
v ‘‘4-’,

X450 ya5

X600 Y400
xB0ø Y4B0

crnec.Ofl

;arc thrcugh iitìa1 tangent

rc Zh(Duh ii:ia1 tanqenL

; cøflflectiofl

3

4

n
D 7



sarnptfied orc;rams ori arcs

EXALIPLE n.l1 CPicture 7.22)

3111 (180 Y20 ZIO
914/3 X250 Y275 115t r5 A30
603/5 X100 Y200 1200 3175
610 02 X500 Y200
G14 X40 Y100 150 3100 A30
615 X300 Y75 1150 375 A30
612/5 X400 Y300 £300 3275
613 X500 Y400 AO
603 X400 V450 AO
610 03 X200 V450
612/ X125 Y300 £90
613 X200 Y175 AO
614/3 X300 Y100 1100 375 A30
615 X200 V175 1100 375 A30
600

;ac cn 3/4 o oial
;arc tnrough thrse poLnts

;ar: ori 1/4 of va1
;ar: ori 1/4 i oval
;arc througr three pointa
;arc through initial tangent
;ar thr’ough initial tangent

:arc on radius’ progr-arnming
;arc through initial tangent
;arc on 3/4 ci oval
;arc on 1/4 cE oval
;tool raise once eeached
the o’val’z Final point

In the examp’e ae uti1iz the onigins Cstart4n; pointe) or 02
and 03, besides 00 For initial default. See the next chapter for
a detailed explaination concerning the use oF the origins.

1.
-l
a.

3.
4.
5.

8.
9.

10.
11.
Ia a.

13.
14.
15.



DsuTh; on c3

Picture 7.22

5

t.*

i r’

‘1
/

I

11

12

L)

-i
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seìec.ts.ig and proqramnzn origine

EXAMPLE n.l (Pitture 8.1)

e’

.7

4.
5.
8.
7.
8.
9.

10.
il.
12.
13.
14.
15.
16.
17.
18.
19.

21.
22.
e’
4. .

24.
25.

StO x:øø v:;3 :s
3(4)
x:eo Y:2’ø D4’l
X200
\300 Vi’
0(5)
V100 Xt’ 05/I
X100 Y200
X200
X300 Y100
600 Yø X0 04
0(6) X100 VO 05
810 X0 VO 06
V100
613 V200 10 3150
0(8)
610
613
SW
0(7)

In the example
— origin 04 —> reference origin 00

—> co—ordinatee X100 V200
it is theref ore positioned in x=100 y=200;

— origin 05 —> reference or’igin 04
—> co—ordinatee X300 VO

it ie therefore positioned in x=100+300=400

— origin 06 —> reference origin 05
—> co—ordinatee X100 VO

zt a therefore positioned in :40a+00=500

— ..rigin 08 —‘ reference origin 06
— cc—ordinnes X0 V200

positioned in xf0+Z—!X /

- Dri;:n •D7 — referenze r:;in 09
—‘ cz—rintes X300 V’

y200+0200;

y2Ot+0a200

J,CaDø: 4210;

it te therefcre positianed in x500+30080I 1C0tZ4I.

:pgr. 04 r’aie”e.e r:g:, : 00)

:progr. 05 reierence origin :04)

;progr. 08 (reference origin :05)

;progr. 08 (reEerence origin :06)

07 (reFerence onigin :08)

X100 VO 08/1
X200 1150 30
X300

progr.
613 XZ V100 10 350 07/3
610 V200
Xl 00
613 X200 1150 3200
600 X0 VO 06

e a



— 1ectinQ nd progvamrning Digins

Picture 81



sì rci p(Dgrmm ng cr ins

EXMPLE n,2 (Picture 8.2)

1 0(4) X50 ‘(50 00
2. 0(5) 02
3. 0(b) Ci
4. 0(7) 03
5. 610 X0 ‘‘0 04
.. C5ì2
7. 07/3
e. oii
9. 04 600

10. 610 X100 ‘(100 Z5 00
11. X200
12. ‘(300
13. 613 X300 ‘(400 1300 3300
14. 0(B
15. 610 X0 ‘(100 06/1
16. 612 X100 ‘(200 1100 3100
17. 610 X150
16. X200 Yi00
19. X250 ‘(200
20. X300
21. 612 X400 ‘(100 1300 3100
22. G1ØYØ
23. 613 X200 ‘(300 1300 3300 02
24, 610 X200 ‘(100
25. 600 X100



se1ectig and prDra1m1ng origina—

Pictur’e 8.2
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TuIl radiis crect1cn

I ERRDRS DISPLAYED IN EDIT DF M1LL RAD1US CDRRECTIDN

Ercr Meqe and csziicn

1 38 GEOMETRIC ERROR IN MILL RADIUS CORRECTION
In te casea abeve eam:ned.

51 VELDCITY NDT ALLOWED
I-F te vai cci ty enter- cn a ccfln2cti i h gne?

than the max. interpol ati on vel cc: entered

in Parametrs

53 MILL RDIUS CORRECTICN NOT LLOWED (PLiNE NOT XV)

Function R c+ miii radius required on a group of
mi1iings not enire1y de+ined on piane XY

56 MILL RADIUS VALUE NOT ALLOWED
In the cases above examined.
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con tatti ‘ig

Example N. I (Picture 10.1)

1. 613 X:130 Y:tC Ziø
:. n0
3. 912 X440 Y210 fl00 32J3
4. 910 X600 Y225
5. 912 X400 Y425 1400 3225
6. 300 X100 Y400
7. 910 X500 Y50
9. xr25 Y75
9. 912 X900 V150 1700 3175

10. X650 Y300 1650 3150
11. 600 X500 Y450

Following, are reported parts al the text “disassem1ed” (sec

Appendix E : Auxiliary programs 04 debug) when the contours

under enillinq are per’lormed. The relerencee to the programe

addressing have been deleted, as they weee irrelevant in the

analisys in caurse.

C Program start : lunction “start prograrn” in the work Field

selected ; enter the processing velocities >;

C Begin the lirst contour in interpolation : initial positioning

al axes X, V, Z (as in line 1 al the saurce program) and

qualification al tool type 3 >

!NFRE (1)

LINEAR XV RATEIC: 0 REGOLI: 4 RESOLK: 4 RESOLJ: 4
Dl: 200 02: 0 03: 0 RG: 200

FIFRE (2)

ARC XV CLOCKWISE RATEIC: 0 REGOLI: 4 RESOLK: 4
DXC: 0 DVC: 100 QXF: 100 QVF: 100 RADIUS: 100

LINEAR XV RATEIC: 0 REGOLI: 4 RESOLK: 4 RESOLJ: 4 (3)

Dl: 200 02: 25 03: 0 RG: 201.4
INFRE (4)

ARC XV CLOCKWISE RATEIC: 0 REGOLI: 4 RESOLK: 4
DXC: —200 QVC: 0 OXF: —200 QVF: 200 RADIUS: 20

FIFRE (!)

LINER XV RATEIC: 0 REGOLI: 4 RESOLK: 4 RESOLJ: 4

Dl: —300 02: —25 03: 0 G: 301

End al t%e :vncur udr miflin; : wait a. riva1 oi tha ttnal

ì41s o4 tea a.:es in interzatit,n (ai 1iaa 6 r-f t& sz’r:e

pr.ar*.n,; &saòi:n; al tzc. typ2 3

4. r
•4.
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contari ng

Exaeple N. 2 CPicture 10.2)

4

-l

3.
4.
5.
6.
7.
6.
9.

10.

610 X:’0
v2oe
4l V
iZ.... a.

610 X400
612 X500
610 X75
613 X625
612 X725
613 X225
600 X500

‘(220
,a -.c
I Vt ,.D

‘(325
‘(225
‘(125
‘(100

Text “disanembled’, when running the miiling *

C Gtart program : function “start program ‘ in the selected work
I ield ; ente the processing velocities 3;

{ Begin the contour in interpolation :initial positioning cE axes
X, i’, Z Cn in line 1 cE the scurce program) and qualification
cE tool type 3 3

INFRE
LI NEAR

Dl:
ARC

axc:
LINEAR

Dl:
ARC

QXC:
FIFRE
LINEAR XV RATEIC: O REGOLI: 4 RESOLK: 4 RESCLJ: 4

Dl: —25 02: 275 03: 0 RG: 276
I NFRE
ARC

DXC:
ARC

DXC:

REGOLK: 4
RADIUG: 150
RESOLK: 4
RADIUS: 100

FIFRE (4’

C End ci t”e ccntc’r urder nillin; : wait an-vai to enc vaue &

tha aAes in irtes’polation Cn in line 10 4 scuce p’-gram):

disabflrg ci tool typa 3 3

C End ci the prcgrarn : iunction “end pregna0 in the wc-t Iie.u

select?d 3

V32’ø fo

‘(100 I2øc 3200

1400 3200

1475 3325
£725 3325
1725 3125

XV RATEIC: 0 REGOLI: 4 REGOLE:
0 02: —100 03: 0 RG: 100

XV CLOCKWISE RATEIC: 0 REGOLI: 4
100 QVC: 0 DXF: 100 QVF: —100
XV RATEIC: 0 REGOLI: 4 RESOLK:

200 02: 0 03: 0 RG: 200
XV CLOCKWISE RATEIC: 0 REGOLI: 4
0 DVC: 100 QXF: 100 QVF: 100

4 REGOLu: 4

REGOLE: 4
RADIUS: 100

4 REGOLI: 4

RESOLK: 4
RADIUG: 100

(1)

, —I

(3)
XV C.CLOCKWIGE RATEIC: 0 REGOLI: 4
0 OVC: —150 OXF: 150 0W: —150
XV CLOCKWIGE RATEIC: 0 REGOLI: 4
100 QVC: 0 QXF: 100 DVF: —100

ARC XV
OXC: 0

LINEAR XV
Dl: —325

C.CLOCKWIGE RATEIC: 0 REGOLI: 4 RESOLK: 4
QVC: —103 OXF: 100 OVF: —100 RADIUG: 100

RATEIC: 0 REGOLI: 4 REGOLE: 4 RESOLJ: 4
02: —25 03: 0 RG: 325.8
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contcurìng

it is here pooosed a CJntcur to be mi I leo n difernz prorarno
o- the 5oLrc :xt. using fu;ctin C.

Example N. 4 (Pioture 10.4)

Cn the contour as n picture 10.4, aro propcsed throe sooe tex s
difering or the knd of contourig. Cn the iret text repDrte,
funotion C has not boen used the contouri,g is perormed
atomatica1 ly.

1. 610 X100 Y100 ZIO
2. 614 X200 ‘(50 1100 350 20
3. 610 ‘(150
4. 614 X400 1100 375 30
5. 615 X450 ‘(225 150 375 15
6. 610 X400 ‘(300
7. X500 ‘(350
9. 614/3 X350 Y450 1150 3100 A50
9 600

Cn the sscond text reported, funotion C appears on lino number 5.
(C2 disableo the contouring, in this case until the end o-f the
ccntour proqrammed)

1. 610 Xi00 ‘(100 ZIO
2. 614 X200 ‘(50 1100 350 20
3. 610 ‘(150
4. 614 X400 1100 375 30
5. 615 X450 ‘(225 150 375 15 C2
6. 610 X400 ‘(300
7. X500 ‘(350
9. 614/3 X350 ‘(450 1150 3100 50
9. 600

i — i
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czntcuring —

FIRST TEXT PROPOSED

< Star: prograit : Ftincticn “start prcgram” on the icrz field
seected. Enter the procassir.g veIcctxes >;

C Begin tne ccntcur in intero1ation : initia positionng of
axes X, ‘i’, i (a in line of scurce tent) and qualification of
tool type 3 3

I NFRE
r ARC XV CLOCKWISE RA1tIC: 0 RESOLI: 4 RESOL.It: 4

QXC: 20 DVC: 0 QXF: 6-8 0W: —15.2 RADIUS: 20
FIFRE
ARC XV CLOCKWISE RATEIC: 0 REGOLI: 4 RESOLK: 4

I QXC: 93.2 QVC:106.8 OXF: 93.2 QVF: —348 RADILJS: 141.6
LINEAR XV RATEIC: 0 REGOLI: 4 RESOLK: 4 RESOLJ: 4
Dl: 0 D2: 100 03: 0 RG: 100

I NFRE
r ARC XV CLOCKWISE RATEIC: 0 REGOLI: 4 RESOLK: 4

I OXC: 30 QYC: 0 QXF: 2.6 0W: —12.6 RADIUS: 30

I ARC XV CLOCKWISE RATEIC: 0 REGOLI: 4 RESOLK: 4
4 DXC: 97.4 OVC: 44.4 QXF: 194.6 OVF: 0 RADIUG: 106.8

ARC XV CLOCKWISE RATEIC: 0 REGOLI: 4 RESOLK: 4
L DXC: —27.2 QVC: 12.6 QXF: 2.6 0W: 12.6 RADIUS: 29.8

r ARC XV ANTIOR. RATEIC: 0 REGOLI: 4 RESOLK: 4
DXC: 83.8 OVC: 0 QXF: 42.6 DVF: 73 RADIUG: 83.8

FIFRE
I ARC XV C.CLOCKWLSE RATEIC: 0 REGOLI: 4 REGOLK: 4
L DXC: 7.4 OVC: —13 DXF: 7.4 0W: 1.8 RADIUS: 14.8

LINEAR XV RATEIC: 0 REGOLI: 4 RESOLK: 4 RESOLJ: 4
Dl: —50 02: 75 03: 0 RG: 90

LINEAR XV RATEIC: 0 REGOLI.: 4 REGOLE: 4 REGOLJ: 4
Dl: 100 02: 50 03: 0 RG: 111.8

INFRE
ARC XV CLOCKWIGE RATEIC: 0 REGOLI: 4 REGOLK: 4

I DXC: 0 DVC: 175 DXF: 140 0W: 70 RADIUS 175

I ARC XV CLOCKWISE RATEIC: 0 REGOLI: 4 REGOLK: 4

I DXC: —40 OVC: 30 QXF: 0 OVF: 60 RADIUG: 50
è ARC XV CLOCKL’JIGE RATEIC: 0 REGOLI: 4 RESOLK: 4

DXC: —143 OVC: —105 OXF: —280 0W: 0 RADIUE: 175

FIFRE
ARC XV CLOCtWISE RATEIC: 0 RESCLI: 4 REGOLI: 4

DXC: 4Ø DVC: —30 DXF: —10 DVF: —32 RADIUSi 50

C Ec & the c:rtot.r unflr ‘i11ag : wa±t arr:va zn end vaLC .

t.’e aes ir inten,o1aticn (a in line 9 oi scrce prograrn).
D:sebIng Di tazi type }

< End ai the rograrn : iunctcn “end prz;ra&’ on the wor’ tzeit
selected 3

IC—17



— CofltDLir ng

The autornat.i o runni ng c+ the contauni nq sete in cvi dence the
corner points oints 2 , .. , 5 , 6 , 7
The ar-cs 0+ ovai. obviouIy per+ormed in contouri ng, having

ben determi ned on the cond i ti on o+ gecmetni o conti nui ty in the
v9.rlatiDfl ocznto o+ the interpcìatzor radzus.

SECOND TEXT PRDPOSED

< Star-t prograrn : +unct on Stant progam” in the work + i ci d

s€iected Enter processing velocities }:

{ Begin the contcur in interpolation mitici positioning 0+ ar<es

X, Y, Z (ce in line 1 o+ scurce prograrn> quali+icaticn 0+

tool type 3 }

INERE
RC XY CLOC<JISE RTEiC: 0 REGOLI: 4 RESCLK: 4

i DXC: 20 QYC: 0 CXF: 6.9 QYF: —15.2 RD1US: 20

rLrr

I RC XY CLDCKWISE RTEIC: 0 REGOLI: 4 RESDLK: 4
L CXC: 93.2 CYC:106.9 QXF: 93.2 QYF: —34.9 RDIUS: 141.6

LINER XY RTEIC: 0 REGOLI: 4 RESOLK: 4 RESOLJ: 4

Dl: 0 D2: 100 D3: 0 RG: 100
I NFRE
RC XY CLOCKWISE RTEIC: 0 REGOLI: 4 RESOLK: 4

O.XC: 30 QYC: 0 QXF: 2.6 CYF: —12.6 FDIUS: 30

RC XY CLOCF(WIGE RTEIC: 0 REGOLI: 4 RESOLK: 4

CXC: 974 CYC: 44.4 CXF: 194.6 CYF: 0 RDIUS: 106.9

I RC XY CLOCKWISE RTEIC: 0 REGOLI: 4 RESOLK: 4

L CXC: —27.2 CYC: 12.6 CXF: 2.6 QYF: 12.6 RDIUS: 29.8

FIERE
RC XY C.CLOCKWISE RTEIC: 0 REGOLI: 4 RESOLK: 4

CXC: 83.9 QYC: 0 QXF: 42.6 CYF: 73 FDIUS: 83.9

4RC XY C.CLOCWISE RTEIC: 0 REGOLI: 4 RESOLK: 4
L QX ‘.4 QyC: —13 QXF: 7.4 CYF 1.9 FDiUS: 14.9

LINER XY RTEIC: 0 REGOLI: 4 RESOLK: 4 RESOLJ: 4

DI: —50 02: 75 03: 0 RG: 90

LINER XY RTEIC: 0 REGOLI: 4 RESOLK: 4 REGOLJ: 4

Di: 100 D2: 50 03: 0 RG: 111.8

RC XY CLOCKWISE RTEIC: 0 REGOLi: 4 REGCLh: 4

CXC: 0 QYC: 175 CXF: 140 D.YE: 70 FDIUS: 175

RC X+ CLOCWISE RTEiC: 0 REGOLI: 4 RE.SCLK: 4

O CXC: —40 CYC: 30 CXF: 0 QYF: 60 RDIUS: 50

ORC XY CLOCKWIBE RTEIC: 0 RESOLI: 4 RESOLK: 4

I CXC: —140 QYC: —103 QXF: —290 QYF: 0 RODIUS: 175

I ORC XY CLOCKWI9E RTEIC: 0 RESOLI :• 4 RESCLK: 4

XC: 45 QYC: —30 CXF: —10 OVE: —30 RDIUG: 50

Enc o+ contour under miI11n : wit arrivai te tho +jflCi v5.uC

0+ the a::es in inter-ociation (as in I inc 9 the sc,U(Ce

program) disab1n 0+ tool type 3 }

{ End o+ the p rogr-arn : +uncti on “end prcgram” in the ork +i eid

1 0— 1 9



ccntouni ng

4tDmtic r-unnin c+ ccnto-- ..eeqi:+ìec t:ii
ccnnct±cn in po:nt 4.
Enc:zn 52 Dr0r3mme Cn i inc 5 z+ tie sc.rie tet d scbies
cont.oJring nDf ii? CT Z sorce zie end the
ontour programmed.
Note how the sei cc i on on 52 1 eeps cpenati ve on tie whol e aro of
oval programrned in line 5.

THIRD TEXT PROPOSED

-C Star-t prograrn functi on start program in the cr -f id d

selected ; enter proce-5sing velocitìcs };

-C 6egin the contoLr in interpolation : initiai pcsitioning 0+ axes

X, Y, Z (as in line I bo-f the ource te>t) ; quel j-fcatcn o-

tool type 3 )-

INFRE

r x CLDCKWISE RATEIC: 0 REGOLI: 4 RESOLF: 4

QXC: 20 QYC: 0 QXF: 6.6 OVE: —15.2 RDIUS: 20

FIERE
RC XV CLOCkWISE RTEIC: 0 REGOLI: 4 RESDLK: 4

L QXC:93.2 QVC: 106.9 DXF: 93.2 OVE: —34.8 RDIU8: 141.6

LiNER XV RTEiC: 0 REGOLi: 4 RESCLK: 4 RESDLJ: 4

DI: 0 D2: 100 D3: 0 RG: 100
RC XV CLDCKWISE RTEIC: 0 REGOLI: 4 RESDLK: 4

DXC: 30 QVC: 0 DXF: 2.6 OVE: —12.6 RDIUS: 30

RC XV CLOCKWISE RTEIC: 0 REGOLI: 4 RESOLK: 4

DXC: 97.4 OVC: 44.4 OXF: 194.6 OVE: 0 RDIUS: 1066

i ARC XV CLOCI<W1SE RTEIC: 0 REGOLI: 4 RESOLK: 4

DXC: —27.2 QYC: 12.6 QXF: 2.6 OVE: 12.6 RDIUS: 29.9

INFRE
RC XV C.CLOCF::WISE RTEIC: 0 REGOLI: 4 RESCLK.: 4

DXC: 93.6 DYC: 0 OXE: 42.6 OVF: 73 RDIUS: 83.6

FIERE

I RC XV C.CLDCKW1SE RTEIC: 0 REGOLI: 4 RESOLf::: 4
L DXC: 7.4 QVC: —13 DXF: 7.4 OVE: 1,6 RDIUS: 14.8

LINEAR XV RTEIC: 0 REGOLI: 4 RESOLI: 4 REGOLO: 4

Dl: —50 D2: 75 03: 0 RG: 90
INERE
LINER XV RtTEIC: 0 REGOLI: 4 RESOL: 4 RE:SOLO: f

21: 100 02: 50 03: 0 RG: 111.6
‘i — I — A — — t • — —, T 4 fl — — A

A r. . —1 _- r- L • —

Sf0: 7 5’; 179 5fF: 143 CE: 70 E42L3: 175

XV ZL2C5i3E RTEiC: O REGOLI: 4 RE9OL:: 4

CXC: —-.S OVO: 30 OXE: O 5fF: 63 R4SILS: 5.0

4RC XX OC:5JI8E RfTEIC: O F:E3OLI: 4 RE3OL:

DXC: —140 DVC: —105 DXF: —260 OVE: 0 R7DIUS: 10

FIERE
XV DLOCW9E RTEIC: 0 REGOLI: 4 FESCLL

CXC: CYC: —30 CXC: 1O OVE: —30 FflILE: 97
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PrcDgranrni nq Frnetee

EXAMPLE n. i (Picture 11.1)

1. 610 X100 Y10
2. X(L/2—50)
3. 612 XCL/2.i50) 1(L/2) 3100
4. 610 XCL—100)
5, Y(H/2-50)
6. 912 Y(F/2÷50) I(L—i00) 3(H/2)
7. 910 Y(H—l0ø)
9. X(L/2+50)
9. 612 XCL/250) I(L/2) 3(H—100)

10. 610 X100
11. Y(H/2÷50)
12. 612 Y(H/2—50) 1100 JCH/2)

13. 900 Y100

The exampl e hcw the i nterdependence o+ the wark Vai ues X and Y

&t the panel’s edges and center,

Picture il_i

/
13/1 2/ \3 4

ct112



Frogrmrnìng Pariieters

EXAMPLE n. 2 (Picture 11.2)

1. 600 X(L/ YH.3 Z5 TI

:.. X.*L/)
3..
4.. X(4-L/)
5. X(5*L/6)
.. X3*L/I2) YH—H/4 :(S—5)
7. X(5L/i2)
8. X(7*L/12)
9. X(9*L/12)

In the exarnple ere perforrned aperatione (singie bcrings) along

fixed fractions o+ panel’s lenght and height ; the depth of the

to linee o høies varies accrding with panei’s thickness.

Picture 11.2

J

,1 .3

6 .7 .9



a C
I

0
.

>< I’

JJ U
I

ai ai a) ai

Lo

Cn
j

-
i-

o
fU

:f

LI Li
i Li
i

in Di L
I

ti c &D -3 Di 9 3 -J UI CL Li Li —4 3 T

Li
O

ff1
C

t
fU

3i
fi)

U
r
:i

-
y
J

C
U

i
-
3
:
-
!

4—
i

:
‘
,
—

j
—

i
-
+

4
-
•

f
t
]
J
i
f
l
-
+

,
-

D
3

:
4
-
l
-

1w
C

I
-
j
L

-i
-

C
I
O

r
t

C
t
C

t
D

t
i

C
J
W

a
)C

L
C

t
C

t
i:t

o
o

o
‘-

i
Lo

j
o
.

L
t

a)
O

3
Di

Di
a)

l
»
D

r
3
r

±
a
)
-
’

U
D

f
la

)
-

3
t
i
J

4
-

i
i

ID
-+

9
C

t
Q

C
t

a)
j

U
#

C
t

a)
a)

a)
C

t
C

i
LL

3
fU

UI
.•

a)
-D

a)
-h

•
a)

rt
-

CI
UD

3
3

Q
•

E
)

C
t

3
C

t
C

t
-h

f
f1j

Li
LI

1
13

0
i

3
a)

O
O

C
t

O
fi

E
)

3
-

(i)
T

3
0
-

L
L

Q
Q

ID
3

C
t

a)
3
T

J
C

I
3
3
f
j
.
J
3

o
O

-
-
L

ì
3

a
)
4
-
n
.3

3
r
t

4
-
3
—

W
o

0
0

r
t
<

5
•
3

D
<

n
i
f
l

Di
-

4
-

7
—

-
4
-

I
i
J
i

0
O

3
C

it
i

C
t

Di
O

C
n
ID

i-
4
-r

ta
)

ID
3

0
o

i
a

i
C

t
o-

r
t

-
ID

C
t

r
iO

CL
•

a)
IO

3
7

f
l
i
o
-

L
fl

:f
i
J

D
i
O

a
)
0
o
.
o
.
a
)

0
l-

ID
T

JD
Il

lU
D

O
W

3
j

O
-+

o
l
-

a)
C

t
3

C
t

3
1(1

ID
UD

C
t

fo
ID

a)
ID

-
O

ED
r
t

O
C

t
ì
-
I
f
f
l
f
U

f1
ii

r
t
I
j
i

t
f
4
-
f
l
l

W
iO

U
D

-a
)

--
-3

ff
lf

l
3
-
I
-

<
ff

1
3
i
0
a
)
y
-
j
-
,

fU
[
3
3

:Q
a
)
j

O
O
5)
a
)
r

fU
4
--

<
j

Ø
if

l>
<

i
D

f
l

O
‘

3
i3

+
l
—

f
l
O

I
i

-h
a)

D
C

t
a
)
I
O

I
3
4

3
-
h

,-
-
•

o
i

LII
r
n
-
-

-
O

±
a
)

[t
F

U
ID

ID
U1D

I
Ì
J
D

I
D

U
)
a
)

3
f
l-

-
i[

i3
3
<

i
D

-
r
t
-

4-
.”

ff1
o

3
C

L
5

I
i
1
5
L

f
l
t
ì
”

0
3

3
o

o
-

ID
f1

i
O

0
U

1
1
0
3

o
1
a
)
34O

o
L

3
o
.

B
O

a
)
o
a
)
I
D

f
l

C
ia

)
O

>
<

C
L

u
3
0
f
t
a
)
-
t
J

-
‘
-
j

-
f

f
D

-
r

-
,

3i
UI

UD
i—

j
C

t
c
i
j

o
o

o
o
.

i
io

u’
o

o
•

o
o

f
U

i
-
r
L

D
i
f
t
a
)
Q

0
7
0
0
7
t
J
0
0

ti)
O

I
Ì

3
’
-
-
J

iO
!li

o
-
-

a
)C

t
C

t
j

r
•
-
+

o
.

f
l
E

3
i

O
>

<
Q

-
<

Q
.

o
t
:
j
-

i-
i-

rt
3
0
3

UD
‘

i
T

r
3

Di
-
0

ID
-,
5f
f
l
f
f
l
f
f
1

4-.
”
D

i
U

i
C

L
3

rr
fU

rC
Ui

i-
O

Di
lì

li)
LE

I
<

iij
<

SI
Il)

ID
ff1

3
LO

U
i

i
t
3
l
f
1
i
-

O
iO

3
3

ff
1f

fl
f
t
i

LI
I

3
1
C

l
O

O
O

U
3
I
D

o
.

1
r
L

J
13

3
ù

3
4
-”

-
-
“
J
j

UD
0
1
3

Di
C

r
li

I
LI

.
CI

a)
Di

O
O

o
-

UD
f

E
)

3
3

+
i

CT
3

li
Li

CL
U

13
i

i
I

P
-

C
t

I
1

fti
O

3
ID

O
3

13
0

0
3

a
ti

-,
3

-
:r

O
o

a)
C

t
3

0
UD

a)
0

3
UD

Di
[i

O
fU

4
-

UD
o

o
3

-i
-

(
i

-
.
“

t
>

<
iO

5
CL

3
3

3
3

3
UD

f1i
3
1
t
C

i
i
j

‘
Lo

i
t
7

ID
1C

D
f1

i
a
r
j
:
r
.

3
1
,

+
1
:1

<
0
0

T
ff

1
D

-i
3

CL
r
1
3
3

r
tf

)
1
C

I
Di

f
f
1
0
3

0
1
3

c
f
i
-
-

0i
Di

D
i
3
3

ff1
3

:
r
a
)

C
t

13
3

3
a
)9

4
—

Q
lU

tT
I

3
rt

O
4

-”
ff1

O
ID

3
0

ID
Ui

Ui
E

3
f

O
-

fl
u
_
3

a)
D

ic
i

a)
ti)

ti
a)

fZ
fU

-
3

fl
0

ti
C

t
f

C
t

in
3

i—
»

ri
fl

;i
i

o
-

a)
3

1(1
ff1

-h
Il)

O
)

rn
i

i-
io

3
3

0
vi

±
<

ID
ID

Lo
L

fl
3
L

-+
C

t
3

fU
UD

4
-”

4
-”

<
4

il
Q

C
t

-
C

t
0

-3
C

t
1
i

f
U

I
D

4
-
”
:

4—
T

U
a)

0
o
o
r

:
f
1
i
f
1
J
u
Ì
f
U

1
f
U

f
f
1

ID
3

U
ìC

ta
)

x
l

o z xl Lo

Ci
i

o —3 Li) ti -4 o Lo -
i CI
’ -3 (O o L
i fi I-I i
t

>< 1< I I -
i: Lo a) a) Di a) D
i 0
.

a O i-
i

x
l -3 -3 -3 r ID O —
I

C
t

C
t

L
J



e
a

t
b

-I ti
’

SR

m
a
»

“
3
i
f
t
i
-
.
,
t

2
1

.
,
,

-•
1

i
f
l

O
”
C

Z
S

m
.-

..
h

5
‘
o

io
Q

L
a
q

‘‘
-‘

tn
’

o
s
.
t 3

(
‘
o

i
o
3
0

0
0
0

io
o

‘
io

a
a
a
c
a
Z

r
,.
a

I.
’

0
)
e

L
tw

..
’.

’
0

C
‘

O
s
i

O
0
o
’
-
’

io
C

3
S

n
g

La
io

o
40

o
,’

7
-h

o
o

O
3

-h
‘f

l
a’

‘
io

W
‘

Q
3

f
l
Q

e
t
<

N
m

n
i
n
-
’

io
O

’
-
’
p

0
m

a
o

a
a
C

L
a
a
i

o
z
3
a
i

t
•

f
l<

io
a

i’
-
l’

-
’
a

o
•

ta
,o

«
•

-
n

n
a

Z
O

o
3’
”
o
x
o

3
m

z
si

-
•

I
n
,,
-
’

.
f
l
x
,
’
.

W
”
-
c

o
-

u
ti

o
x
io

s
t

La
C

L
a7

O
“
-f

l
•

C
)
f
l
s
t

•
O

r
t
x
-

m
z
-
s

z
io

,-
•.

+
-o

‘-
‘i

o
e
b
’
.

a
O

>
C

t
O

+
<

3
3

O
Z

e
La

c
La

<
fl

,
I

‘<
0
L

t
‘)

-
b
a

3
m

‘<
D

W
.

:g
-
P

t
S

r
ti

o
z

‘
D

o
a

•
5
_
_

,
‘

io
o

io
io

ti
o

‘-
I.

o
a

a
i
o
u
)

,

<
D

io
a
a

L
o

‘
O

’
o
a

D
e

Ø
0
3

D
.-

.
<

io
3

‘(
L

a
P

a
io

io
n
i-

io
o

s
ti

o
a
D

S
s
’
.

ri
•
•

L
a

a
io

z
a
ti

o
io

a
ri

-
io

La
a
’

O
)
(
0
5

•h
E

’-
’

w
io

io
1
-
’
-
-
h

ri
“
“
•

C
O

L
a

io
‘
-
‘

0
z

io
r
I
-

‘

“
io

t
a
Z

.
-
.

a
o
’—

ri
a

O
•

O
-
(
s
t
j

,a
.

,
io

E
io

,t
‘-a

.
‘

E
3

V
i-

D
’m

io
a
s

3
ti

o
e
-
’

L
a
’
-
’

‘-
a.

S
io

’-
(3

La ‘O
ri

-
‘-

-
a

t
D

‘
‘
•

“
tC

p
Ø

0
io

‘-
‘E

D
i-

’

‘<
io

”-
io

s
i•

io
a
r
i
-

a
L

a
3

a
o
n

o
L

t
3

s
”

5
w

t
z

O
io

m
o

o
-
-

‘—
I

1-3 t)
J

La
“
‘
-
o

.-
O

.-
.a

t
O

La
t
t
’
-
’
-
-
(

C
L

a
-
h
o

a
io

•
‘
0
’
»
i
o

1
V

o
g
a
’

0
40

I
’
l

ti
-

0
0

1
io

s
’
-

‘
‘
O

.’
O

”
S

r
i-

-
o

D
L

a
io

o
io

a
L

a
o
o
L

j,
tL

a
io

‘
a

o
o
.’

-
.’

-
a
a
a
i
o
r
a
-
,
,
,
,
.

n
c
r
o

9’
La

o
n

e
o

•
e

a
(F

e
.‘

-
3

i-
io

io
a
i
a

z
i
—

o
O

C
o
c
o

‘
-
-
i
o

3
io

-h
+

L
a
Ia

.
,3,
a
-
n

3
U

Z
o
io

a
o
io

,.
..

3
3

.‘
-

Q
s’

-
5
r
t
O

4
0
m

,
a
t

a
’

3
L

b
’-

3
0
’
r
t
i
o

$
3

0
0

:
.‘

-

W
E

3
L

a
‘-

_
3

“
-

D
’o

)‘
C

’-
-t

•
io

”
io

r
r

O
io

io
0
3

’
-
’
L

a
Z

Z
r
r

‘
-
3
,-

’
‘-

ri
-s

i-
s
-’

.
•

m
‘‘

0
:c

ri
-,

’.
Z

io
+

3
i
o
3
5

a
T

t
’
<

o
.
’
’
<

0
io

)
“
C

io
L

t0
0
3
L

a
-

f
lx

z
ft

L
a
a
i

E
O

s
t
o

0
L

t,
-’

.,
-,

E
o
r
i.

’
.

L
a
S

W
D

Q
D

z
c
c
,
g
,
-
.
,
.

D
e
i-

i’
.

io
(‘

1
C

R
O

La
D

L
tr

‘
io

O
a

‘
‘
-
-
a
’
<

E
.

“
io

ai
-

0
3
..
’
.

0
io

‘<
5
’-

’-
ri

<
O

a
ts

ti
o
z

7
io

R
0

‘0
5
o

-l
i

,—
‘<

j-
a-

’
g
j
0
3

io
O

La
La

3
O

ri
-,

z
-
a

a
’
-
’
-
o
p

«
‘
a
,

‘
w

i
o
’
<

•
m

io
c
-,

-
‘
<

i
o
f
l
9
-
,
n
.

,
-o

,
f
l
t
O

‘
4
’

‘
S

i
o
o
z

io
n
i

“
-R

O
o
’
0

f
l

a
a
+

o
L

a
-h

o
,.
-.

D
”
O

C
i’

s
’
.i

o
s
tL

a
a

o
i
o

t
s
’

$
3
,
.
’
.

5
40

i
o
i
o

W
O

3
z
m

s
ti

o
o
L

a
o

n
a
o
.-

’
0

3
O

’
La

l
e

3
3

3
D

io
io

’
a
io

O
s
t
m

t
o
n

-I
,

•
0
r
t
x

•
L

a
<

Z
.’

“
.r

i-
3
0
i
o
-
,-

.
;
C

g
j

O
D

io
7

io
C

C
1
(
f
l
-
h
L

t
t
a
,

3
a
io

<
,

ri
s’

-’
o

:i
o
o

ID
ri

-O
‘
.
h
D

’
t

,
7
3

:3
*
‘-

A
O

o
.t

“
L

a
Z

E
L

a
<

io
3
0
’
0
m

o
io

c
S

s
S

p
‘
-
‘
R

3
z
io

‘•
‘

a
io

o-
a
’—

g
g
p
,

Z
t

a
a
c

i-
’-

4
0
3
3

R
‘-

‘-
io

:.
-
’
-
z

‘-
“
ri

0
‘—

‘
..

L
t

0
3
:

-
b
l

io
o

O
i
’

t
t

‘-
-

C
ri

‘
c
n
t
.

5
9
i

3
‘
-
,

.5
s
s
’
.g

,
S

s
’

-y
io

3
IO

L
t

L
a
io

L
a
w

+
e

io
Z



U
4

•‘C
U

f
l

m
o

n
O

U
e
t

O
L

O
C

i
i

—
4
J4

0
•

4
.I

W
*

°
CI

3
1

4
J
4

’
3
C

L
C

4
4

.w
4

4
.0

1
+

1
i

L
t

5
.
o
.

a
.

4
i

—
i
w

0
O

U
5

0
3

C
’
n

C
i
0

—
L

L
.0

C
O

I
—

c
—

a
a

n
u

4’
4

a
e

431M
W

C
a

L
i

(‘1
W

4
3
o

4
.C

—
—

a
O

iJ
O

E
-
l
i

i
4’

UI
0

e
4

3
0

1
—

>
..o

>
e

—
m

a
i

—
e

—
e

—
C

‘
I
L

L
L

43
s
5

0
0

a
o

o
3

3
5
.

3
C

C
L

t
4
>

E
a.

C
4

.u
C

t
F

1
4

I
W

$
t3

O
C

C
—

Q
.
i
t

(flu
W

u
—

W
(n

u
I

c
c
4

J
4

J
o

o
a

i
‘

.
e

w
—

w
_

4
q

L
m

u
c

.
O

.D
lt

a
a

‘i-
a

>
G

E
O

1
r
.
i

*
—

4
4
’—

—
—

C
a
u
s
e

O
e

o
C

C
C

C
U

Iu
C

C
Z

L
o

a
n

3
4

4
i
e

•
4
n

4
w

L
W

U
D

U
O

4
L

4
L

L
L

L
•.4

a
(e

o
m

i
0
3
$
C

O
t

O
’
t*

$
C

a
4
J
C

E
O

t
O

4
J
n
I
r

0
5

0
5

0
5

•
m

o
t

—
I
L

—
L

U
3

L
i’

L
4
’W

W
—

ta
e
e

t
a

a
—

D
o

a
u

a
u
L

a
a
u

C
Z

4
’
I
t
o

C
a
a
—

—
—

4
’

—
t4

’
L

L
W

O
S

4
5

a
..-.

S
a

S
a

4
s
a

E
i.I

G
O

I
L

.C
L

C
P

4
O

L
i

L
I
J
C

O
L

i
r
n

e
m

m
o

C
a
4

a
i

I-_
a
s
s
e

I
-
t

I—
t’-IC

I—
o

L
4
C

C
L

4
e

r
t.

e
—

a
e

i
43

C
a

•P
b
a

a
a

a
a

a
a

a
a

a
a

a
a

a
a

a
a

•
tH

e
—

—
e

L
a
_

t
e

4
t

4
a

3
C

L
C

W
4
’

(e
.O

i*
4
4
3
1
C

3
a
a
a

o’
3
C

W
i—

C
o

a
e
W

t-
a
>

c
o

•—
m

o
s-n

—
I

I
n

i
n
o
—

c
’i

i
n
o

>
i

(e
*
3
4
0

t
O

I
3

0
i

0
0

i
O

I
a

t
e

e
m

s
i

C
i

i
i

i
i

.0
I
t
L

4
J
Ø

E
C

—
•

I
I

0
0
0
0

I
0
0
0
0

I
0
0
0
0

I
3

0
4

X
L

L
..

3
0

I
I

L
&

O
.&

I
a
.ù

.L
O

.
I

ø
.a

.a
s
a
.

i
$

r4
O

U
Ø

C
C

C
0

5
i

I
L

&
L

L
O

..
i

&
&

&
a
.

i
&

a
.L

Q
.

I
4
J
...4

J
C

*
4

—
t

i
a

i
i

I
I

0
0
4
’

I
L

x
—

4
i

in
I

a
.a

a
.a

.
i

&
a
.a

.a
.

i
o
.a

.a
.a

.
I

C
4
’C

U
C

S
L

W
W

0
0

i
I

(0
(0

(0
(0

i
(0

0
3
0
3
(0

I
0
3
0
3
0
3
0
3

i
—

0
4

4
—

o
a

‘i-—
i

i
I

i
E

C
—

L
L

D
O

O
I

in
a
a

i
a

i
a
a

i
e

0
4

’
a
o

s
L

m
4

J
.

s
e

i
o

c’i
a
in

I
a

in
i

a
a
a

i
I

—
u

O
C

a
—

0
.-.ø

ia
.

a
—

—
a

n
—

le
i

in
n

I
n

in
fle

i
I

(e
43C

S
L

L
L

C
a
L

IO
.

in
io

)
in

>
>

I
o
)
>

>
I
o

)
>

>
-

i
O

U
3

r
4

a
0

3
>

n
4

E
i

>
1
W

>
3
W

1
W

o
C

*
.0

a
*

i
o

’
L

L
m

ò
io

.
a
a

i
a
a
a

i
a
a
a

i
a

(e
3

I
3
L

C
I
O

X
L

I
a

m
a

a
I
..

a
a
a
m

i
.
.

a
m

in
a

i
.
.

a
m

a
i

a
*
S

S
Ø

S
C

w
i
4
J

s
a

I
.
.

in
—

—
in

I
i
n
f
l
t
’
I
r
l

I
i
n
f
l
f
l
’
-
I

I
in

flin
I

C
L

a
e
s
’
m

m
.0

I
X

>
>

i
)C

>
C

X
X

I
)
(
*

X
X

I
I

4
4

W
3

I
S

a
l
i

l
i

I
S

i
S

L
E

S
C

t
u
t

C
i

l
E

a
a
c
i
a
a
a

i
e

in
i
e

in
l
e

in
I

L
C

C
L

.C
*

a
e
i

e
l
I

—
—

—
—

ne
i
.

a
i
l

a
i
e

a
i

i—
E

L
4
3
4
”
4
Z

C
C

i—
I

I
C

(D
X

W
W

X
W

iC
(0

iC
(0

I
C

(0

•
.

.
.



Drogr-arnmi n sLbprQgrarns

Picture 12.1



pr2rammi i suoDrDgrarns

D27O

Pictures 12.2, 12.3

I I

090:

0980

00



prDcrarnmi nq sLbDrQqra-ns

D

Picture 124

Dx



P’
(.4

t3
’-

’
“
‘
E

’
•

•
‘

rP
Y

rt
’

m
u
i
o
o
o
n

c
i
o
x
c
,
o
,

io
io

io
n

‘
U

+
.-

’
4
.3

0
,

P
I
7

0
C

‘-
‘O

ri
’

a
i
o
o

o
a
t
,
t
.
t

<
z

0
3

w
’
O

r
t

“
‘n

’i
o

‘
3

U
1

.-
3

,t
m

w
’<

PI
i0

W
3

t”
7

0
’3

io
3
3

‘
-
‘
c
x
io

D
’
a
,

S
I
_
O

D
’

‘-
e

‘-
‘n

i’
”
”
tO

’U
m

o
lo ‘O

io
rt

io
O

g
tt

’
O

‘
O

7
3

0
0
0

,i
o
Z

O
,’

O
’

PI
l
’
d
o
l
t
o
l

P
I
lD

lt
a
o
c
o
3

a
-
c

‘-
“
o

m
o

D
o
.Z

c
i
o
<

,
z
o

t
3
i
o

i
o

i
o

p
,i

o
z

ti
’

Ø
r
P

E
ri

’
.t

f
r
t”

io
f
l

(
n

’
o

e
’
f
l
•
o
C

7
v
’

f
lO

f
lZ

f
l»

i
o

3
t

0
3
P

I
io

5
i0

‘7
‘
7
.
)
”

,“
‘

+
g
tO

‘5
0
0
.3

0
7

1
1

io
P

ID
’+

’I
A

‘-
‘m

io
fl

’-
’O

I-
’

r
’
m

’
5
3
7
Q

o
’
-
.a

O
3
,-

’”
$

“
'‘

io
n
i’

3
0
.0

io
I
”
io

H
’
N

In
ti

’
3
0

0
0

.
il

’
0

3
fl

»
li

0
’
P

I
io

r
i’

“7
4

.
3
3
3

PI
“
'‘

C
S

n
’m

E
‘
<

3
io

”
”

a
o

’
3

0
“
“
<

‘
5

0’
3

E
‘-

‘i
o
’-

““
01

7
‘-

‘‘
5
3

‘
n
t’

7
io

“
'‘

g
tf

l
r

3
3

I
_

.f
l

01
W

In
fl

e
io

io
D

J
.5

.
-
e
.
1
1
0

PI
O

‘5
PI

0’
io

a
‘
o
o
o
’

c
‘a

.
‘
5
,,
-
,

0
’

3
io

”
P

I
‘o

O
+

3
0
,

m
c
m

o a
PI

‘5
ti

’
0’

C
PI

7
‘-

‘
io

3
io

.<
io

e

Q
’0

’0
’7

‘
-
‘
‘
-
d

o
o

a
a

“
•

io
io

Z
N

io
0

C
L

)
0
3

‘a
l’

.
ti

’
3
3
0
0
,

3
’-

’
-
c
x

•
-1

.0
’

“e
.

I
l
’
,

n
t”

a
“
‘.

3
3

0
c
m

7 io PI a io

O
D

7
-‘

I’
)

‘-
i

i’
UI

1’
‘O

P
I
7

,u
3

7
’
O

if
l

io
<

P
In

‘
io

,‘
D

i
o

t
w

0
1

1
n ,‘

t’
7

O
I’

‘5
iL

)
4
.

“e
.
,t

fl
‘7

”
i”

g
j
w

ri
m

a
3
0
P

I
w

tL
L

io
io

C
io

”
1
U

7
3

‘-
“
u
n

w
,
t

io
P

I
io

ø
tø

3
C

’
5
’
5
C

O
4
’

i
”

11 7
O

io
’
a
’
-
’
3

3
P

I’
)

il
io

n
io

n
i’

P
I
w

t3
i.

..
-
’
io

,t
7

m
I
ti

o
c
o

‘
d

’
m

i
o

io
a
u

i3
o
r

•‘
3

—
(i

’
Ui

io
3

0
io

7
i
o

t
X

“
'c

o
m

o
‘5

0
,

0
0

‘-
‘o

E
*

0
3

3
3
io

-2
C

O
w

t3
fl

•
m

o
t
i
’

p
io

3
I
”
h
C

.<
g
J
Ø

O
:s

io
‘a

‘O
C

O
io

•
P

IO
‘
-
‘
E

O
a
n
’
,

a
’
o

0
0

1
0

1
0

io
.-

.
“
O

’
5
3

‘
o

I
”

J
3

0
3

0
(3

UI
a
t
,t

0
0
0
1

rr
,‘

t
‘a

’
7

‘-
‘U

i
io

7
0

lu
•

•
ti

’
te

0
.1

0
3

L
k

O
m

O
E

C
P

I
7

’)
O

’
7
0
W

”
io

io
io

O
’i

i’
L

s”
”

(l
’o

•
.
8

‘
Ø

i
o

t
t
u

0
’

‘0
‘
S

ti
li

3
0 io

“
io

io
P

I
O

v
’
a

a
x

’
-
’
i
n

7
.

w
tØ

“i
o

io
•

n
’m

io
E

“
io

‘U
il

’
3

0
0

”
‘5

7
io

D
’I

D
D

io
3

‘-
‘0

0
0
,0

W
‘5

3
”

P
IO

‘o
a
z

io
0
,7

:
3
D

‘7
‘7

”
io

io
fl

-I
.

O
io

n
io

O
P

i
t
t

O
‘7

P
Ii

o
13

W
3

n
’x

P
I
”

I”
b

’
,t

n
t

3
3

3
0

3
io

’L
I

o
,
‘

io
“
U

I

9%

+
4
.

C
C

3
D

f
in

I
t
t
’

I”
.

t’
e.

D
o

3
D

io m
’o

O
D

+
4
.

11
’-

’
‘-

.3
‘7

v
’

C
’I

‘-
“
o

P
IO

‘
I
-
’ PI

‘-
‘t

i’
3

”
.

(l
’o

io
D

‘5 ‘O
’O

0
’-

’
“
0
’

P
iD

n
ri

o
‘a

’
0
0

,
D

io 4
.

‘a
.

3 i’
.

ti
’

•
4 o 3

13 ‘7 O o ‘5 PI 3 3 ‘a :3 a UI C o
’

‘o .7 O ‘i -7 0’ 3 io

. 03 io io ‘
a a io io e 0’ I
” io O ti
’ 7 io 4
.

o i O E “e
.

3 o io 7 o C ‘
-
I a 0
’ io o 4
.

‘o PI ‘7 Il
’

‘a
.

n C ‘-
e

P
I ‘7 ‘e
’

3 vI
’

io .7 io io ti
’

‘a

,
5 “
I iJ



H
fl

O
Ui

—
Ui

T
t
3

*
O

(t
ftf

1
f
l
*

O
U

D
E

F
D

r
t
U

ID
H

1)
fD

ll
J

UD -‘
O

Di
3

i
3 3

j
n

a
rr

U
ì

r
tr

tf
D

i
-J

iii
rr

-
-

r
—

i
n

UD
Di

O
FO

Fu
3

:
3

[u
n

1
J
-
”

LI
L

1
fD

—
3
O

O
>

<
O

:3
Fu

tO
Di

O UD
L

fl
±

3
±

ti
f
l

[:
t.

_
..

_
<

o
FU

O
D

i
3

J
3

:3
Di

±
r
f

iO
:
3

D
o

UD
F

i
3

<
Di

o
13

r
tr

t
-3

Z
T

UD
[L

i

o
r
n
t

:i
UD

0
[L

t
I
D

r
t

W
f
ì
D

f
t

0
1
0

3
<

r1
3
[
u

±

F
i
0
3
r
t

0
W

[
D

F
U

r
t

LI
o

3
Ui

-3
Iii

-
-
J

fl
D

[U
U

D
-

rt
rt

-3 n
n

o
3

D
[O

D

SI
O

[O
rt

[O
D

-
-
tl

[O
UD

O
Ui

lii

<
D

ru
[L

i
r
f
lc

‘
F

i
[I

o
-O

fo
w

.
01

O
D

D
rt

o
ro

o ti [5 -3

01

fF1 151 (I

*1
3

93
0
(
1
)
0
)

(1
)

0
)

0
-<

>
<

L
I

M
F—

f
F

I
O

-8
CO

-j

4 %
,

4

F
D

F
D

C
C

CT
0

<
D

t
t
f
l

i
t
f
l

r
tf

Ì
F

f
D

[0
O

D
iO

0
r

0
J

0
3

01
L

I
fl

fl
i—

”
-

0
[L

i
O

Fu
(I

Fu
O

0
D

O
-3

D
J

-
s
3

3
rt

fO
O

UD
UD

iO
FO

Il)
L

U
rI

-
“
F

o
“
[O

«
r
u

0
0
0
1

Di
rt

FU
--

D
><

rt
fl

t
-

fl
ff

t

t4
[L

3
1
J

93
D

i
-
<

D
r
t

J
r
t

f
r

)<
-<

UI
O

FU
Di

FU
i—

i
r

-
±

J
t
-

:3
:3

J
J

D
io

U
D

D
U

D
D

U
D

D
I
D

F
o

r
t
t
—

t
-
-

[t
fr

t
f
D

t
fD

lt
fl

Ui
UI

O
UI

O
FF1

(i
0
0

0
0

3
3

D
2
D

i
-
-
0

t
S

)
G

)
10

11
1

13
D

ji
F

1D
iF

U
r
tl

)
rt

fl
-

r
—

j
r
I
)

T
-

O
0

1)
[0

(0
‘3

0
)

Ci
)

F
F

10
.

0
)0

)
0

S
i

C
T

”
0
)0

1
tI -‘

i

-
-
-
-

o UD
0

0
)

—
-
‘

[L
i

0
)0

1
3

‘
“

UI ± - -3 UI ci
-

13 CL



prcgrarnn: ubrograms

-

fLnctjcn O fflCtifl 1 reuit

D180 606 chnoe it iito 607
tool : cìares nto

-1

607 change it nto Gøe

i tcOi : chanes inc E

609 change it into 609
taci changee into 9

609 change it into 609
toal changes into R

616 no rotation is appiied
617 the values XY -Follow the aubprogram

620 first point trasiation.

+Lnction P keeps the seme

-

602 /612 change cniy on FXZ or PYZ

1
602 beccmes 603 912 becomes 613

[ 603 /613 change Dniy on FXZ or PYZ
603 bocomes 602 ; 613 becomes 912

D2?0 606 change it into 609
taci changes into 6

1 607 chenge it into 606

i taci : changes irito R

606 change it into 606
tool chenges into F

609 change it into 607
tacI changeo into 6

616 no rotation is applied
Gi the veiLtes XY +c11c te subrogrm’s

620 I +irst point traslatici

PXZ becove3 PYZ
902 / 612 become 903 / 913

603 7 913 become 902 / 612

-T’Z becama PXZ



rccirarnminq £Lbprograms

L:Dfl D-aflctiDflIresu1t

DX 906 1 nane i: int 30?
tDol : chane5 into 3

: 60? change it into 606

tool changeo into P

908 unchanged
609

616 no rotation io appiied

61? the values XY fi1ow the oubpr-ograrn ‘s
620 first point tasiation.

i 602 /612 1 change only on PXY, PXZ or PXYZ
902 becomeo 603 ; 612 becomes 613

603 /613 change only on PXY, PXZ or PXYZ

603 becorneo 602 ; 613 becomeo 612

DY 606 unchanged

60? I

608 change it into 609
tool changeo into S

609 change it into 606
tool changes into R

616 no rotation io appiied

61? the vai LICO XY +ol I ow the subproqram’ o

620 -firot point trasiation.

902 /612 change oniy on PXY, FYZ or FXYZ
602 becomee 603 ; 612 becomeo 613

603 /613 change only on PXY, FYZ or PXYZ
603 becorneo 602 ; 613 becorneo 612 ;

i -



Drcgrrnminn cLbprognarns

cn notatione DIGO, DX, DY , the operatione o+ vertical borin

cfo not channe typoioqy / (606/607 do nct change into 60B/69, and

ce verea) . In tiese cacce, ncti o 3 chare (e. 60

changed nto I30”) every working tool epeci+ied in the origna1

fnction Cex 606; it ic cnanged into the tool reiated to it in

rnarrored ope-ations (cee Head con+igration moace, in Parameters

1+ che rnirrored tOQI e no con-fi ur-ated in an acceotabi e way, i t

ji1 be dispiaved e error “WRON6 ROTTIDN WITH MORE HCRIZQNTL9

ON THE SME LINE” Cn the rotatione DISO, DX ard DV, it is

possible to speci+y more bor-ers contemporaneously

in the c:ases o-F rotation on D90 and D270, instead, operatione in

606/607 are changed into operations in 603/609, and vice versa.

In these cases it is not passible to enter, in the subpr-ogr-arn,

hor-izontal boring functions with mare taci working at the carne

time, other way it will be displayed again the error:

WRONG ROTATION W1TH MORE HQRIZCNTLS CN THE SPME LINE.

When a +unctìon 6 is chenqed, iike G06 changed into 608, the

working toal is appainted autornatically (tool o+ the kind required

with higher i.d number>, I-E no tool is ound 0+ the requir-ed

kind, it jj1i be ciispiayed the error ‘WRCNG TCOL

The +ollowing exarnpie set in evidence come o-E the rulee ust given

name TSC

600 X100 Y100 T2 The progr-am TSC is

Y125 depicted in pictLre 12.5.

‘1150
‘1175
‘1200
606 ‘1200 Xi0 Z10 T16
‘1150
‘1100
‘150
603 X50 ‘110 ZiO
-

A

name CLLT6C

605 X100 ‘1100 STSC
605 X100 ‘1100 6750 DX CO The pronnan CLLTSC ie

305 Xi00 ‘1100 5750 Di60 CZ depicte i zictre

605 Xlø0 ‘1100 6760 DV CI

12--li



Pictures 12.5 , 12.6
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—— Dn:Dgnmmin rem

The eI1awing earnpie hcw ic ie the nrtons Cnigin -en

leadlng a sLLbprDgran The Lberog-am in bject, besidee, cntains
rterpc1atcns Dr dzfeent piares and zcncicns

oi x-: ‘:oo z5

600 X295
610 X300 Y195 PY
613 Y-2 10
600 Zì5

name UNO

The pre rm 5LJE1 is
ieicted i p:ctne i2T,

605 X—2
605 DX
605 D1BØ
605 DY

Y200 SSUE1 00
SSUE41 02
SStJB1 03
SSUB1 01

The pregran UNO le

depicted in p1ture

narne DUE

605 X—2 Y00 SSUBI

605 X200 ‘i—O SSUE;1 090 02
605 DOTO SSUEi 01

The prDgt-aa DUE ie

denicted in pictLlna 12.9

I



DrDgarnm1ng sLbrQgr8rnS

Picture 127



DrEmm1fl

Picture 129 , 12.9
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r :;r;..i;g sbprci;rarns

:r e aetare lt it be e re;orts: r:;’a t€ -

...rde ne .n ci 9ct.t.nq z tte E9s:

r c;sec.

nØ

— I Ther ,1cc. i... qq4fl%a1Cfl CO

3:2 X1! :1:5 zz a prcra 1i.e :

s:i’ v: i. is fS,’

GX Y50
s:o x50 Y15i?
600 xz:ø
310 X950 N’SO -,

X900 equ±va]ent to program line

613 X850 1875 350 2. 600 02 DX SFIFPOL

610 V100
X930
600 N’SO
620 X660 N’150
G,P0 X950
610 X950 Y450
X900
612 X850 1875 34!0 equivalent to prcram i,.a :

610 Y400 605 03 D1B0 SPIPF’Ol

X950
600 Y450
620 X680 Y350
600 X950
610 X100 Y300
Y250 equivalent to program line

612 Y200 1100 3225 4. 605 01 X100 V200 D270 SFIPPOI

310 X150 V200
Y300
600 X100
620 X100 V400
600 X370

d— •
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Picture 12.10

7



arnn gtìs

Pictur 1211
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prcgr-mm1 fl LtbprcCrams

[ ERRORS DISPLAYED WHEN EDITING
L

Errcr Mesae and description
number

23 SUBPROGRAM NANE NOT VALID
I- the name rei ated te rLnct1 cn 3 has more than

B digits (characters)
The space a+ter the neme has not been entered

The name is not speci+ied.

24 fSUBPROGRAM NOT FOUND

1+ the subprogram has not been +ound in the

programs directcry

22 JROTATION CODE NOT VALID
1+ +unction “D’ o+ rotation does not result de’fined

in a correct way.

39 ERROR IN PROGRAM’S ORIGIN
1+ on -function 605 is speci+ied an onigin with
a number above 3 (exarnple 0)

42 TYPE OF MILLING NOT POSSIBLE

1+ ‘functicn “6” has been assigned on a program line

containing a -Funotion ‘6” different -frorn “605’,.

WRONG ROTATION WITH MORE HORIZONTALS IN THE SANE LINE

. Upon inquiry o-F rotations D90 or 6270, with

honizontal multiple boringo Cith more

Upon inquiry 0+ rotations 6180 or- DX o DY, with

mirrored tools in horizontal bonings not
enterecl when the head has been con+igured.

44 WRONS TOOL
Upon inquiry c+ roatìon 690 o 6270, i+ no tool

necessary to per-form honizcntal bcrngs bss

been -found

52 MULTIPLE DEFINITION DF MILL RADIUS

I - +jncticn R la be-Fined Cn the ine lcdin; che

subcroqrem, and the subprogrsm cont na the asro

+unctizn already prorarnmed.
—________

12—20



D.amml ng s-J2prDrams

anc dscriptcn

55 WRONG TOOL ON 605
Upon working oo1 speci+ication in rnill:ngs

rnor’e tools are speci+ied.

. i+ the tool speciied s not de+ned as type “J.

6? DIFFERENT MEASURE UNITS
1+ the proqr-am I caded i s de+ ned on a near- measure

j unit di+-ferent +rom the one r-unring


