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1 AD@(D"<<4D@&">4, 4>H,DB@:bP44 @8DJ0>@FH4 F >"&@*8@6

%O7011(1.1)
N100 T1
N110 G54 G0 X0 Y-100
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G1 X0 Y-50 F50
N170 G3 J50
N180 G1 X0 Y-100
N190 G0 Z100
N200 M30
%

A,D&@, BD,*:@0,>4, F@*,D04H 2"(DJ28J
0,:",<@(@ 4>FHDJ<,>H". %@ &H@D@<
BD,*:@0,>44 4<,,HFb @D4,>H4D@&8" &
B:@F8@FH4 X-Y, & F@@H&,HFH&J`V,6 F4F-
H,<, 8@@D*4>"H. GD,H\, BD,*:@0,>4,
@H&,R",H 2" &2bH4, & JR.H 8@DD,8P44
4>FHDJ<,>H" B@ *:4>,. ?FH":\>Z, BD@-
(D"<<Z F$@D>48" 2"*"R 4<,,H B@*@$>@,
>"R":@ BD@(D"<<Z, B@^H@<J & *":\>,6-
T,< >" ^H@ >, D"FBD@FHD">b,<Fb. % >"-
R":, BD@(D"<<Z &4*,> ,V. 2>"8 BD@-
P,>H", " H"80, 2" $J8&@6 O 4<,,`HFb
R,HZD, P4DLZ, R,< 4*,>H4L4P4DJ,HFb
BD@(D"<<". AD@(D"<<" 2"8"R>4&",HFb
H"80, F BD@P,>H>Z< 2>"8@<. ]H4 8"D"8-
H,DZ >J0>Z &ZH"&4H\ H@:\8@ BD4 BD@-
(D"<<4D@&">44 >" &>,T>4N JFHD@6FH-
&"N, & *DJ(4N F:JR"bN @>4 F@2*"`HFb J-
BD"&:,>4,< "&H@<"H4R,F84. ?B4F">4,
HD",8H@D44 4>FHDJ<,>H" >"R4>",HFb F
R,H&.DH@(@ BD,*:@0,>4b. 1"BD@(D"<<4-
D@&">4, B@:>@6 @8DJ0>@FH4 &ZB@:>b-
,HFb F B@<@V\` "*D,F" J, RH@ BD,*FH"&-
:b,H F@$@6 2"*"RJ P,>HD" @8DJ0>@FH4
4>8D,<,>H":\>@ B@ FD"&>,>4` >"R":\-
>@6 H@R84 @8DJ0>@FH4. 1"&,DT,>4,
BD@(D"<<Z &ZB@:>b,HFb F 8@*@< M30.
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2 AD@(D"<<4D@&">4, 4>H,DB@:bP44 @8DJ0>@FH4 F@ F:,0,>4,< 2" 8@>HJ-
D@<

%O7012(1.2)
N100 T1
N110 G54 G0 X0 Y-100
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G1 G42 X0 F50 D1
N170 G3 J-50
N180 G1 G40 Y-100
N190 G0 Z100
N200 M30
%

C"2>4P" B@ FD"&>,>4` 8 BD,*Z*JV,<J
BD4<,DJ 4<,,HFb & F:,0,>44 2" 8@>HJ-
D@<. % BD,*:@0,>44 N160 &8:`R4H\
F:,0,>4,. AD4 ^H@< 8@>,R>"b H@R8"
BD,*:@0,>4, $J*,H 42<,>,>@ JBD"&:,-
>4,< H"8, RH@$Z F:,*J`V,, BD,*:@0,-
>4, <@0>@ $Z:@ >"R4>"H\ F@ F<,V,>4-
,< *4"<,HD" J8"2">>@(@ 4>FHDJ<,>H".
?FH">@&8" D"$@H",H B@*@$>Z< @$D"2@<,
2*,F\ 8@DD,8P4b $J*,H >@:\ & 8@>,R>@6
H@R8, BD,*:@0,>4b (N180).
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3 AD@(D"<<4D@&">4, 4>H,DB@:bP44 @8DJ0>@FH4 F >"&@*8@6 B@
8"F"H,:\>@6

%O7013(1.3)
N100 T1
N110 G54 G0 X-50 Y-50
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G1 X0 F50
N170 G3 J50
N180 G1 X50
N190 G0 Z100
N200 M30
%

C"2>4P" B@ FD"&>,>4` 8 BD,*Z*JV,<J
BD4<,DJ 4<,,HFb & >"&@*8,. A@F8@:\8J
0,:",<"b B@24P4b *@FH4(",HFb @Fb<4 J-
F8@D,>4,<-2"<,*:,>4,<, B@^H@<J & BD,-
*Z*JV,< BD4<,D, 4>FHDJ<,>H @FH"&:b-
,H F:,* & >"R":\>@6 H@R8, @8DJ0>@FH4.
):b 42$,0">4b ̂ H@(@ F:,*J,H & 8"0*@<
F:JR", BD4$:424H\Fb 8 8@>HJDJ B@ 8"F"-
H,:\>@6.
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4 AD@(D"<<4D@&">4, 4>H,DB@:bP44 @8DJ0>@FH4 F@ F:,0,>4,< 2"
8@>HJD@<

%O7014(1.4)
N100 T1
N110 G54 G0 X-70 Y-70
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G42 X-50 Y-50 D1 F50
N170 G1 X0
N180 G3 J50
N190 G1 X50
N200 G1 G40 X70 Y-70
N210 G0 Z100
N220 M30
%

C"2>4P" B@ FD"&>,>4` 8 BD,*Z*JV,<J
BD4<,DJ 4<,,HFb &>"R":\>@6 B@24P44 4
BD4 >"&@*8, 8 8@>HJDJ *":,, BD4 @H&@*,
@H >,(@. 7@@D*4>"HZ >"&@*84 4 @H&@*"
F:,*J,H 2"BD@(D"<<4D@&"H\ H"8, RH@$Z
F<,V,>4, $,2 8@DD,8P44 $Z:@ $@:\T,
D"*4JF" 4>FHDJ<,>H".
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5 3>H,DB@:bP4b @8DJ0>@FH4 B@ &>JHD,>>,<J 8@>HJDJ

%O7021(2.1)
N100 T1
N110 G54 G0 X0 Y0
N120 G43 Z0 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G1 X0 Y50 F50
N170 G3 J-50
N180 G1 X0 Y0
N190 G0 Z100
N200 M30
%

% ^H@< F:JR", BD@$:,<" F@2*">" >"&@*-
8@6 B@* BDb<Z< J(:@< H"80,, 8"8 &
BD4<,D, 1.
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6 %>JHD,>>bb 4>H,DB@:bP44 @8DJ0>@FH4 F@ F:,0,>4,< 2" 8@>HJD@<

%O7022(2.2)
N100 T1
N110 G54 G0 X0 Y0
N120 G43 Z0 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G1 G41 X0 Y50 F50 D1
N170 G3 J-50
N180 G1 G40 X0 Y0
N190 G0 Z100
N200 M30
%

A@ FD"&>,>4` 8 F:,0,>4` B@ &>,T>,-
<J 8@>HJDJ 42<,>4:@F\ :4T\ G41-G42.
E<,>J G41-G42 <@0>@ $Z:@ $Z 2"<,-
>4H\ 4 >" F<,>J G2-G3. %ZN@* & >"R":\-
>@6 H@R8, @8DJ0>@FH4 ^H4< D,T,>4,<
H"80, >, JFHD">,>@.
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7 AD@(D"<<4D@&">4, &>JHD,>>,6 4>H,DB@:bP4,6 @8DJ0>@FH4 F >"&@*8@6
B@ 8"F"H,:\>@6

%O7023(2.3)
N100 T1
N110 G54 G0 X0 Y0
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G41 X40 Y10 D1 F50
N170 G3 X0 Y50 R40
N180 G3 J-50
N190 G3 X-40 Y10 R40
N200 G1 G40 X0 Y0
N210 G0 Z100
N220 M30
%

="&@*8" >" &>JHD,>>`` *J(J BD@4FN@-
*4H B@ 8"F"H,:\>@6 H"80,, 8"8 BD4
&>,T>,(@ 8@>HJD" &@ 42$,0">4, B@&,DN-
>@FH>ZN *,L,8H@&, F BD4<,>,>4,< 4>-
H,DB@:bP44 @8DJ0>@FH4. ?8DJ0>@FH\
8"F"H,:\>@6 - ^H@ @8DJ0>@FH\ F BD@42-
&@:\>Z< D"*4JF@<, $@:\T4< D"*4JF"
4>FHDJ<,>H", >@ <,>\T, D"*4JF" @8DJ0-
>@FH4. +. P,>HD F<,V.> B@ >"BD"&:,-
>4` Y >" D"2>4PJ D"*4JF" 8@>HJD" 4 D"-
*4JF" @8DJ0>@FH4 8"F"H,:\>@6,B@ FD"&-
>,>4` 8 B,D&@>"R":\>@<J P,>HDJ @-
8DJ0>@FH4.
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8 AD@(D"<<4D@&">4, BDb<@(@ 8@>HJD"

%O7031(3.1)
N100 T1
N110 G54 G0 X-120 Y-70
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G1 X-100 Y-50 F50
N170 G1 X100
N180 G1 Y50
N190 G1 X-100
N200 G1 Y-50
N210 G1 X-120 Y-70
N220 G0 Z100
N230 M30
%

E"<Z< BD@FHZ< BD4<,D@< >" <4D, b&-
:b,HFb @$LD,2,D@&">4, R,HZD.NJ(@:\-
>48".  7@*Z G1 B@&H@Db`HFb :4T\ D"*4
@$@2D4<@FH4, B@&H@Db`T4,Fb 8@*Z F
H@R84 2D,>4b JBD"&:,>4b b&:b`HFb
:4T>Z<4.
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9 AD@(D"<<4D@&">4, BDb<@(@ 8@>HJD" F@ F:,0,>4,< 2" 8@>HJD@<

%O7032(3.2)
N100 T1
N110 G54 G0 X-120 Y-70
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G1 G42 X-100 Y-50 F50 D1
N170 G1 X100 
N180 G1 Y50
N190 G1 X-100
N200 G1 Y-50
N210 G1 G40 X-120 Y-70
N220 G0 Z100
N230 M30
%

;,DJ >"&@*84 F:,*J,H @BD,*,:4H\ H"8@6
0,, 8"8 & BD4<,D, 1.4, RH@$Z @>" $Z:"
$@:\T, D"*4JF" 4>FHDJ<,>H". % F:JR",,
42@$D"0,>>@(@ >" D4FJ>8,, >" J(:J >"-
R":\>@6 H@R84 <@0,H @FH"&"H\Fb 2"JF,-
>4P", B@^H@<J P,:,F@@$D"2>@ 2"BD@-
(D"<<4D@&"H\ >,F8@:\8@ :4T>ZN <4:-
:4<,HD@& BD4 >"&@*8, *@ J(:", " BD4 @-
FH">@&8, B@F:, J(:".
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10 AD@(D"<<4D@&">4, >J:,&ZN @8DJ0>@FH,6 BD4 F:,0,>44 2" 8@>HJD@<

%O7033(3.3)
N100 T1
N110 G54 G0 X-120 Y-70
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G1 G42 X-100 Y-50 F50 D1
N170 G1 X100 ,R0
N180 G1 Y50 ,R0
N190 G1 X-100 ,R0
N200 G1 Y-50
N210 G1 G40 X-120 Y-70
N220 G0 Z100
N230 M30
%

,R0 B@>4<",HFb JBD"&:,>4,< 8"8 *J(" F
>J:,&Z< D"*4JF@<, 4 H"84< @$D"2@<
BD4 F:,0,>44 2" 8@>HJD@< ^H" R"FH\ J-
R"FH8" &ZB@:>b,HFb 8"8 *J(". C"*4JF
HD",8H@D44 4>FHDJ<,>H" $J*,H D"&,> D"-
*4JFJ 4>FHDJ<,>H", & H@ 0, &D,<b B@
8@>HJDJ @FH".HFb @FHDZ6 J(@:. AD4
$@:\T,< BD4BJF8, >" R,D>@&J` @$D"-
$@H8J ^H@H &"D4">H FB@F@$FH&J,H $@:,,
D"&>@<,D>@6 >"(DJ28, 4>FHDJ<,>H".
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%O7034(3.4)
N100 T1
N110 G54 G0 X-120 Y-70
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G1 G42 X-100 Y-50 F50 D1
N170 G1 X100 ,R10
N180 G1 Y50 ,R10
N190 G1 X-100 ,R10
N200 G1 Y-50 ,R10
N210 G1 X-70
N220 G1 G40 X-50 Y-70
N230 G0 Z100
N240 M30
%

):b F8DJ(:,>4b R,H&.DH@(@ J(:" >,@$N@-
*4<@ &,D>JH\ 4>FHDJ<,>H >" B,D&J`
8D@<8J, N@Hb $Z >" ,. 8JF@R,8. ]H@ D"FF-
H@b>4, *@:0>@ $ZH\ $@:\T, FJ<<Z D"-
*4JF@& F8DJ(:,>4b 4 4>FHDJ<,>H". AD4
F8DJ(:,>4bN D"*4JF HD",8H@D44 4>FHDJ-
<,>H" D"&,> FJ<<, D"*4JF@& F8DJ(:,>4b
4 4>FHDJ<,>H".
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%O7041(4.1)
N100 T1
N110 G54 G0 X0 Y0
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G1 G41 X80 Y10 F50 D1
N170 G3 X40 Y50 R40
N180 G1 X-100 
N190 G1 Y-50
N200 G1 X100
N210 G1 Y50
N220 G1 X-40
N230 G3 X-80 Y10 R40
N240 G1 G40 X0 Y0
N250 G0 Z100
N260 M30
%

="&@*8" F@&,DT",HFb 2*,F\ H"80, B@
*J(,, 8"8 & BD4<,D, 3.2, D"*4JF 8@H@D@(@
$@:\T, D"*4JF" 4>FHDJ<,>H", >@ <,>\-
T, B@:@&4>Z D"2<,D" B@:@FH4 & >"BD"&-
:,>44 Y.
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%O7051(5.1)
N100 T1
N110 G54 G0 X-40 Y-40
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G1 G42 X0 Y0 F50 D1
N170 G1 X50 
N180 G1 Y30
N190 G2 X100 R25
N200 G1 Y0
N210 G1 X200 ,C10
N220 G1 Y50
N230 G1 X150 Y100
N240 G1 X0 ,R20
N250 G1 Y0
N260 G1 G40 X-30 Y-30
N270 G0 Z100
N280 M30
%

% ^H@< BD4<,D, BD4&,*,> BD@42&@:\-
>Z6 8@>HJD.  % FHD@8, 210 4<,,HFb L"F-
8", " & FHD@8, 240 F8DJ(:,>4,. K"F8" &
FHD@8, 210 4<,,H @$@2>"R,>4, ,C, (*, B@
BDb<Z<, @B4F">>Z< BD,*Z*JV,6 4 B@-
F:,*J`V,6 FHD@8"<4, BD@<,D4HFb J-
BD"&:,>4,< 2"*">>@, D"FFH@b>4, 4 F@,-
*4>b`HFb ^H4 H@R84, 8"8 B@:JR",<Z6
8@>HJD.
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14 ?B4F">4, BD@42&@:\>@(@ 8@>HJD" F &>JHD,>>Z< F:,0,>4,< 2"
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%O7052(5.2)
N100 T1
N110 G54 G0 X160 Y50
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G1 G41 X150 Y100 I-1 J1 F50 D1
N170 G1 X0 ,R20
N180 G1 Y0
N190 G1 X50 
N200 G1 Y30
N210 G2 X100 R25
N220 G1 Y0
N230 G1 X200 ,C10
N240 G1 Y50
N250 G1 X150 Y100
N260 G1 G40 XI-20 YI-20 I-1
N270 G0 Z100
N280 M30
%

="&@*8" >" &>JHD,>>Z6 8@>HJD BD@42-
&@*4HFb B@ "*D,FJ G41 I_ J_ & BD,*:@0,-
>44 N160. A@ "*D,FJ I 4 J <@0>@ 2"*"-
&"H\ >J:\-&,8H@D BD,*Z*JV,(@ BD,*:@-
0,>4b, & ^H@< F:JR", JBD"&:,>4, >"&@-
*4HFb >" 8@>HJD H"8, RH@ *:b D"FR.H" 8@-
@D*4>"H BD4>4<",H &@ &>4<">4, BDb-
<J`, @BD,*,:.>>J` 2"*">>Z< &,8H@D@<
>"BD"&:,>4b, " >, BD,*:@0,>4,< >"&@*-
84. ]H@H FB@F@$ D"$@H",H B@*@$>Z< @$-
D"2@< 4 BD4 @FH">@&8,. A@ "*D,FJ I 4 J
<@0>@ 2"*"&"H\ H@:\8@ J(:@&@6 8@^L-
L4P4,>H, 2>"R4H, "$F@:`H>"b &,:4R4>"
$,2D"2:4R>", &"0>Z< FR4H",HFb H@:\8@
2>"8 4 R"FH>@,.
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%O7053(5.3)
N100 T1
N110 G54 G0 X0 Y0
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 Z5
N150 G1 Z-10 F20
N160 G1 G41 X-6 F50 D1
N170 G3 X0 Y-6 R6
N180 G1 X9
N190 G3 Y6 R6  
N200 G1 X6
N210 G1 Y14
N220 G3 X-6 R6
N230 G1 Y6
N240 G1 X-9
N250 G3 Y-6 R6
N260 G1 X0 
N270 G3 X6 Y0 R6
N280 G1 G40 X0 Y0
N290 G0 Z100
N300 M99
%

AD@(D"<<" >"B4F">" 8"8 B@*BD@(D"<-
<", FFZ:8@6 b&:b,HFb >" ̂ H@, RH@ &<,FH@
M30 & 8@>P, BD@(D"<<Z 4<,,HFb M99.
+F:4 2"BJFH4H\ 8"8 (:"&>J` BD@(D"<<J,
F@&,DT",H $,F8@>,R>Z, P48:Z. ]H@6
BD@(D"<<@6 B@:\2J,<Fb B@20, & 8"R,FH-
&, B@*BD@(D"<<Z.
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%O7061(6.1)
N100 T1
N110 G54 
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G52 X30 Y10
N150 M98 P7053
N160 G52 X70 Y10
N170 M98 P7053
N180 G52 X30 Y40
N190 M98 P7053
N200 G52 X70 Y40
N210 M98 P7053
N220 G52 X30 Y70
N230 M98 P7053
N240 G52 X70 Y70
N250 M98 P7053
N260 G52 X0 Y0
N270 G0 Z100
N280 M30
%

A@*BD@(D"<<" F@FH"&:,>" F >J:,&@6
H@R8@6, @B4F">>@6 F "$F@:`H>@6 2"*"-
R,6 D"2<,D", 42@$D"0,>>@6 >" D4FJ>8,.
A@*BD@(D"<<" B@*D@$>@ @B4F">" & BD4-
<,D, 5.3. % (:"&>@6 BD@(D"<<, 4<,,HFb
@*>@ :@8":\>@, F<,V,>4, F4FH,<Z 8@-
@D*4>"H 4 @*4> &Z2@& B@*BD@(D"<<Z
B@B"D>@. A@*BD@(D"<<" 2"&,DT",HFb
8@<">*@6 M99.
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%O7062(6.2)
N100 T1
N110 G54 
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G52 X50 Y50
N150 G51 X0 Y0 P2
N160 M98 P7053
N170 G50 X0 Y0
N180 G52 X0 Y0
N190 G0 Z100
N200 M30
%

G52 @H&,R",H 2" 2"(DJ28J :@8":\>@6 F4F-
H,<Z 8@@D*4>"H, a G51 - 2" &8:`R,>4,
<"FTH"$4D@&">4b. A@F:,*J`V4, B,D,-
*&40,>4b J&,:4R4&"`HFb JBD"&:,>4,<
F@D"2<,D>@ 2>"R,>4`, 2"*">>@6 B@ "*-
D,FJ C, &@8DJ( P,>HD", 2"*">>@(@ 8@@D-
*4>"H"<4 BD,*:@0,>4b G51. ?B4F">4,
8@>HJD" &ZB@:>b,HFb 4 2*,F\ & B@*BD@-
(D"<<,.



E$@D>48 2"*"R *:b JBD"&:,>4b LD,2,D>Z< FH">8@< 4 P,>HD@< @$D"$@H84 NCT

23

Y

X 100
C4FJ>@8 18
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%O7063(6.3)
N100 T1
N110 G54 
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G52 X50 Y50
N150 G51 X0 Y-40 P2
N160 M98 P7053
N170 G50 X0 Y0
N180 G52 X0 Y0
N190 G0 Z100
N200 M30
%

7@@D*4>"HZ, 2"*">>Z, & BD,*:@0,>44
G51, >,@$N@*4<@ 2"*"&"H\ B@ @H>@T,-
>4` F<,V,>4b >J:,&@6 H@R84 B@ G52,
B@^H@<J 4<,,HFb B@ "*D,FJ Y 2>"R,>4,
-40. % ^H@< F:JR", >J:,&"b H@R8" H@0,
F<,V",HFb B@ @H>@T,>4` H@R84, 2"*">-
>@6 & BD,*:@0,>44 G51, 8"8 H@R8" P,>H-
D" J&,:4R,>4b.
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%O7071(7.1)
N100 T1
N110 G54 G0 X0 Y50
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G81 XI10 Y50 R2 Z-10 L9
N150 G80
N160 G0 Z100
N170 M30
%

AD@(D"<<4D@&">4, @H&,DFH46, D"FB@:@-
0,>>ZN *DJ( @H *DJ(" >" 10 << &ZB@:-
>,>@ 4>8D,<,>H":\>@, B@&H@D,>4,<. %
^H@< F:JR", >"*@ F:,*4H\ 2" H,<, RH@ >,-
@$N@*4<@ @*>@ BD,*:@0,>4, *:b @D4,>-
H"P44 &ZFH"&4H\ B,D,* B,D&@, @H&,DF-
H4,, H"8 8"8 2"*"R" H@R,8 F@&,DT4:"F\
>, "$F@:`H>Z<4 2>"R,>4b<4. O48: >"-
R4>",HFb @HT"(4&">4,< 4>8D,<,>H>@(@
D"FFH@b>4b, 2"H,< &ZB@:>b,HFb F&,D:,-
>4,, 4 ̂ H@ B@&H@Db,HFb B@ 2>"R,>4`, 2"-
*">>@<J B@ "*D,FJ L. E&,D:4:\>Z6 P48:
2"&,DT",HFb 8@*@< G80.
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%O7072(7.2)
N100 T1
N110 G54 G0 X0 Y50
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G81 XI10 Y50 R2 Z-10 L9
N150 G80
N160 G0 X50 Y0
N170 G81 X50 YI10 R2 Z-10 L4 
N180 G80
N190 G0 X50 Y50
N200 G81 X50 YI10 R2 Z-10 L4
N210 G80
N220 G0 Z100
N230 M30
%

1"BD@(D"<<4D@&"& &H@D@6 Db* @H&,DF-
H46 & 8"R,FH&, >@&@(@ F&,D:4:\>@(@
P48:", D"2<,DZ <@0>@ 2"*"&"H\ H"80,
4>8D,<,>H>@. A@F8@:\8J @H&,DFH4, B@
F,D,*4>, &@T:@ $Z & @$" P48:", B@^H@-
<J &H@D@6 Db* >"*@ D"2*,:4H\ >" &,DN-
>`` 4 >40>`` R"FH\.
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%O7073(7.3)
N100 T1
N110 G54 G0 X0 Y0
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G16 G0 X50 Y-10
N150 G81 X50 YI10 R2 Z-10 L36
N160 G80 G15
N170 G0 Z100
N180 M30
%

AD@(D"<<4D@&">4, @8DJ0>@FH4 P,>H-
D@& @H:4R",HFb @H BD@(D"<<4D@&">4b
Db*" @H&,DFH46 & H@<, RH@ 4FB@:\2J,HFb
2"*"R" *">>ZN & B@:bD>ZN 8@@D*4>"H"N.
?D4,>H"P4b &ZB@:>b,HFb H@0, B,D,*
B,D&@, @H&,DFH4,, >@ ̂ H@ >, 4<,,H 2>"R,-
>4, & F:JR", B@:>@6 @8DJ0>@FH4.
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%O7074(7.4)
N100 T1
N110 G54 G0 X0 Y0
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G16 G0 X50 Y-10
N150 G81 X50 YI10 R2 Z-10 L10
N160 G80 G15
N170 G0 Z100
N180 M30
%

AD@(D"<<4D@&">4, LD"(<,>H" @8DJ0-
>@FH4 P,>HD@& @H:4R",HFb @H BD@(D"<-
<4D@&">4b @8DJ0>@FH4 P,>HD@& & H@<,
RH@ BD@42&,*,>4, R4F:" B@&H@D,>4b 4
D"2>4PZ J(:" >, *@FH4(",H 360 (D"*JF@&.
?D4,>H"P4b &ZB@:>b,HFb H@0, B,D,*
B,D&@, @H&,DFH4,.
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%O7075(7.5)
N100 T1
N110 G54 G0 X0 Y0
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G52 X60 Y60
N150 G16 G0 X50 Y-10
N160 G81 X50 YI10 R2 Z-10 L36
N170 G80 G15 
N180 G52 X0 Y0
N190 G0 Z100
N200 M30
%

% ^H@< F:JR", >J:,&"b H@R8" 2"(@H@&84
D"FB@:@0,>" >, & P,>HD, 2"(@H@&84, " &
@*>@< 42 J(:@&. AD4 ^H@< >,@$N@*4<@
BD@(D"<<4D@&"H\ :@8":\>J` F4FH,<J
8@@D*4>"H (G52), 2"H,< BD@(D"<<" &
*":\>,6T,< F@&B"*",H F BD,*Z*JV4<
BD4<,D@<. % 8@>P, P48:" >,@$N@*4<@
&Z8:`R4H\ :@8":\>J` F4FH,<J 8@@D*4-
>"H, 4>"R, @FH":\>Z, 8@@D*4>"HZ, 2"-
*">>Z, "$F@:`H>Z< 2>"R,>4,<, &ZR4F-
:b`HFb @H ^H@6 >J:,&@6 H@R84.
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%O7076(7.6)
N100 G81 YI10 R2 Z-10 L9
N110 G80
N120 G0 XI10 Y0
N130 M99
%

AD@(D"<<4D@&">4, Db*" @H&,DFH46 F@-
&,DT,>>@ B@N@0 8 BD,*Z*JV,<J BD4-
<,DJ F H@6 D"2>4P,6, RH@ X & 8@>P, Db*"
@H&,DFH46 F@*,D04H 4 @D4,>H4D@&8J. 3
H"8, &Z2Z&"b F >@<,D@<, 2"*">>Z< 42
(:"&>@6 BD@(D"<<Z, B@:JR4< F,H\ @H-
&,DFH46.
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%O7077(7.7)
N100 T1
N110 G54 G0 X10 Y0
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 M98 P7076 L9
N150 G0 Z100
N160 M30
%

]HJ 2"*"RJ <@0>@ D,T4H\ D"2>Z<4 FB@-
F@$"<4. E"<Z< BD@FHZ< FB@F@$@< b&-
:b,HFb (@D42@>H":\>Z, Db*Z @H&,DFH46
2"BD@(D"<<4D@&"H\ & 8"R,FH&, B@*BD@-
(D"<<Z, 4 B@*BD@(D"<<J <>@(@8D"H>@
&Z2Z&"H\. % B@*BD@(D"<<, 4<,,HFb
F<,V,>4, >J:,&@6 H@R84, 8@H@D@, >,@$-
N@*4<@ &Z8:`R4H\ & 8@>P, (:"&>@6
BD@(D"<<Z. 1*,F\ & >"R":, 4 8@>P, BD@-
(D"<<Z &4*>Z BD@P,>H>Z6 2>"8 4 >@-
<,D BD@(D"<<Z, 4<b BD@(D"<<Z, F P,-
:\` @$:,(R,>4b D"2:4R"H\ BD@(D"<<Z
*DJ( @H *DJ(".
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%O7078(7.8)
N100 T1
N110 G54 G0 X10 Y0
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 #1=1
N150 WHILE[#1LE9] DO1
N160 G0 X10 Y0
N170 G81 YI10 R2 Z-10 L9
N180 G80
N190 G52 XI10 Y0
N200 #1=#1+1
N210 END1
N220 G52 X0 Y0 
N230 G0 Z100
N240 M30
%

)DJ(4< FB@F@$@< b&:b,HFb @D(">42"P4b
&,DH48":\>ZN Db*@& @H&,DFH46 &@ &>JH-
D,>>46 P48:. % ̂ H@< F:JR", >, HD,$J,H-
Fb B@*BD@(D"<<", >@ >,@$N@*4<@ &&,FH4
H"8 >"2Z&",<Z, <"8D@B,D,<,>>Z,. ]H4
<"8D@B,D,<,>>Z, @BD,*,:b`HFb BD4-
F&@,>4,< 4< 2>"R,>46 , 4 <@0>@ F >4-
<4 8"8 J(@*>@ B@:\2@&"H\Fb. O48: N"-
D"8H,D42J,HFb 8@<">*@6 WHILE, 8@H@-
DJ` <@0>@ @N"D"8H,D42@&"H\ F:@&@<
A?7!. ="R":@ P48:" @$@2>"R",H DO1,
8@>,P P48:" - END1, (*, P4LDZ J8"2Z-
&"`H >" H,F>J` F&b2\.
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Y

X 100
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C4FJ>@8 27

27 AD@(D"<<4D@&">4, F,H84 @H&,DFH46 F B@<@V\` *&JN P48:@&, J:@0,>-
>ZN *DJ( & *DJ("

%O7079(7.9)
N100 T1
N110 G54 G0 X10 Y0
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 #1=10
N150 WHILE[#1LE90] DO1
N140 #2=10
N150 WHILE[#2LE90] DO2
N170 G81 X#1 Y#2 R2 Z-10
N200 #2=#2+10
N210 END2
N200 #1=#1+10
N210 END1
N220 G80 
N230 G0 Z100
N240 M30
%

% HD,H\,< F:JR", BD4 *&JN P48:@&, J:@-
0,>>ZN *DJ( & *DJ(", <"8D@B,D,<,>>Z,
F@(:"FJ`HFb 8@@D*4>"H"<4 @H&,DFH46
X, " H"80, Y. G"84< @$D"2@< >"R":\>@,
2>"R,>4, <"8D@B,D,<,>>@(@ >"*@ JFH"-
>@&4H\ B@ 8@@D*4>"H"< B,D&@(@, " 8@-
>,R>@, 2>"R,>4, - B@ 8@@D*4>"H"< B@-
F:,*>,(@. I&,:4R,>4, <"8D@B,D,<,>-
>ZN @FJV,FH&:b,HFb D"2>4P,6 <,0*J
8@@D*4>"H"<4.
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C4FJ>@8 28

28 !&H@<"H4R,F846 (,@<,HD4R,F846 D"FR.H <,0*J *J("<4 (%>JHD,>>46
8@>HJD)

%O7081(8.1)
N100 G54 G90 G17 G0
N110 T1
N120 G43 Z50 H1
N130 S1000 M3
N140 G0 X0 Y0
N150 G0 Z2
N160 G1 Z-19
N170 G0 X0 Y0
N180 G41 G1 X17.5 Y-20 D1
N190 G3 X37.5 Y0 R20
N200 G3 XI-505 YI505 R505 ,R14
N210 G3 I0 J-135 R185 Q-1 ,R14
N220 G3 I467.5 J0 R505 Q-1 ,R14
N230 G3 I0 J135 R185 Q-1 ,R14
N240 G3 X37.5 Y0 I-467.5 J0 R505 Q-1
N250 G3 X17.5 Y20 R20
N260 G1 G40 X0 Y0 
N270 Z50
N280 M30
%
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C4FJ>@8 29

29 !&H@<"H4R,F846 (,@<,HD4R,F846 D"FR.H <,0*J *J("<4 (%>,T>46
8@>HJD)

%O7082(8.2)
N100 G54 G90 G17 G0
N110 T1
N120 G43 Z50 H1
N130 S1000 M3
N140 G0 X0 Y0
N150 G0 Z2
N160 G1 Z-19
N170 G0 X90 Y-70
N180 G42 G1 X40 Y-50 D1
N190 G1 Y0
N200 G3 XI-460 YI460 R460 ,R18
N210 G3 I0 J-100 R200 Q-1 ,R18
N220G3 I420 J0 R40 Q-1 ,R18
N230 G3 I0 J100 R200 Q-1 ,R18
N240 G3 X40 Y0 I-420 J0 R460 Q-1
,R18
N260 G1 X40 Y50 
N270 G1 G40 X90 Y70
N280 Z50
N290 M30
%
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Y

X

R5R31

R9
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R11

22 22R11

57

C4FJ>@8 30

30 !&H@<"H4R,F846 (,@<,HD4R,F846 D"FR.H <,0*J *J("<4 (%>JHD,>>46
8@>HJD)

%O7083(8.3)
N100 G17 G0 G90 G94
N110 T1
N120 G0 X0 Y0
N130 G43 Z50 H1
N140 S1000 M3
N150 G0 Z-50
N160 G0 X0 Y-35
N170 G1 G41 Y-46 D1
N180 G3 X11 Y-35 R11
N190 G1 Y-11 ,R9
N200 G1 X120
N210 G3 X120 Y11 R11
N220 G1 X20
N230 G3 X-11 Y-20 R31 ,R5
N240 G3 X-20 Y11 I-20 J-20 R31 Q1
N250 G1 X-120
N260 G3 Y-11 R11
N270 G1 X-11 ,R9
N280 G1 Y-35
N290 G3 X0 Y-46 R11
N300 G1 G40 Y-35
N310 G0 X0 Y0
N320 Z50
N330 M30
%

+F:4 4FB@:\2@&"H\ N&@FH@&J` LD,2J 22,
D"*4JFZ 11 &ZB@:>b`HFb LD,2@6, 4 H"-
84< @$D"2@< F@&B"*",H HD",8H@D4b LD,-
2Z *&JN >"BD"&:,>46. % ̂ H@< F:JR", BD4
>"&@*8, @H8"2":4F\ @H BD4$:40,>4b B@
8"F"H,:\>@6.
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40°

80°

C4FJ>@8 31

31 A@*BD@(D"<<" BD@(D"<<4D@&">4b >"D,2">4b 2J$\,&

%O7091(9.1)
N100 G1 X0 Y50
N110 G3 X-4.587 Y49.789 R50 
N120 G3 X-8.846 Y46.468 R5
N130 G2 X-12.206 Y43.313 R5
N140 G3 X-15.391 Y42.286 R45
N150 G3 X-18.490 Y41.026 R45
N160 G2 X-23.093 Y41.282 R5
N170 G3 X-28.490 Y41.090 R5
N180 G3 X-32.139 Y38.302 R50
N190 G68 X0 Y0 RI40
N190 M99
%

% ^H@< BD4<,D,, 8"8 & B@*BD@(D"<<,
>J0>@ @B4FZ&"H\ 8@@D*4>"HZ @*>@(@
2J$". 7 F@0":,>4`, 8"8 BD4 >"D,2">44
&@@$V,, BD@L4:\ 2J$" >,:\2b @B4F"H\
BD@FHZ<4 (,@<,HD4R,F84<4 D"FR.H"<4,
B@^H@<J 8@@D*4>"HZ BD@L4:b BD4*.HFb
D"FR4HZ&"H\ F B@<@V\` 8"8@6-H@ F4F-
H,<Z CAD/(CAM). % FHD@8, G68 @FJ-
V,FH&:b,HFb 4>8D,<,>H>@, &D"V,>4,
F4FH,<Z 8@@D*4>"H.
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32 ':"&>"b BD@(D"<<" BD@(D"<<4D@&">4b >"D,2">4b 2J$\,&

%O7092(9.2)
N100 T1
N110 G54 G0 X40 Y70
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 G42 X30 Y50 D1
N150 G1 X0 Y50 
N180 M98 P7091 L9
N220 G69
N230 G1 X-30 Y50
N240 G0 G40 X-40 Y70
N250 G0 Z100
N260 M30
%

% ^H@6 BD@(D"<<, &Z2Z&",HFb B@*BD@-
(D"<<" FH@:\8@ D"2, F8@:\8@ R4F:@ 2J-
$\,&. % 8@>P, BD@(D"<<Z >,@$N@*4<@
&Z8:`R4H\ &D"V,>4, F4FH,<Z 8@@D*4-
>"H, " H"80, @HN@*4H\ @H 8@>HJD".
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33 AD@(D"<<4D@&">4, >"D,2">4, 2J$\,& F @*>@6 BD@(D"<<@6

%O7093(9.3)
N100 T1
N110 G54 G0 X40 Y70
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 G42 X30 Y50 D1
N150 G1 X0 Y50 
N160 #1=0
N170 WHILE[#1LT9] DO1
N180 G68 X0 Y0 R[#1*40]
N190 G1 X0 Y50
N200 G3 X-4.587 Y49.789 R50 
N210 G3 X-8.846 Y46.468 R5
N220 G2 X-12.206 Y43.313 R5
N230 G3 X-15.391 Y42.286 R45
N240 G3 X-18.490 Y41.026 R45
N250 G2 X-23.093 Y41.282 R5
N260 G3 X-28.490 Y41.090 R5
N270 G3 X-32.139 Y38.302 R50
N280 #1=#1+1
N290 END1
N300 G69
N310 G1 X-30 Y50
N320 G40 X-40 Y70
N330 G0 Z100
N340 M30
%

E B@<@V\` <"8D@B,D,<,>>ZN 4 BD4-
<,>,>4,< &>JHD,>>,(@ P48:" BD@L4:\
2J$" <@0>@ J:@04H\ & BD@(D"<<J, *"-
:,, 4<,,HFb &@2<@0>@FH\ "$F@:`H>@6
2"*"R4 B@&@D@H". '@H@&Z6 8@>HJD &@
&F.< F@&B"*",H F BD,*Z*JV4< BD4<,-
D@<.
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C4FJ>@8 34

34 AD@(D"<<4D@&">4, @8DJ0>@FH4 P,>HD@& F @HD"0,>4,<, & B@*BD@-
(D"<<,

%O7101(10.1)
N100 T1
N110 G54 G0 X0 Y0
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G52 X10 Y10
N150 M98 P7102
N160 G51.1 Y0
N170 M98 P7102
N180 G51.1 X0
N190 M98 P7102
N200 G50.1 Y0
N210 M98 P7102
N220 G50.1 X0
N230 G52 X0 Y0
N240 G0 Z100
N250 M30
%

% ^H@< F:JR", >J:,&"b H@R8" 2"(@H@&84
D"FB@:@0,>" >, & P,>HD, 2"(@H@&84, " &
@*>@< 42 J(:@&. AD4 ^H@< >J0>@ BD@-
(D"<<4D@&"H\ :@8":\>J` F4FH,<J 8@@D-
*4>"H (G52), *":,, BD@(D"<<" F@&B"*",H
F BD,*Z*JV4< BD4<,D@< H@6 D"2>4P,6,
RH@ F<,V,>4, >"*@ BD@(D"<<4D@&"H\ &
R,HZD, P48:". % 8@>P, P48:@& >,@$N@-
*4<@ &Z8:`R4H\ :@8":\>J` F4FH,<J
8@@D*4>"H, 4>"R, D"FR.H @FH":\>ZN 8@-
@D*4>"H, 2"*">>ZN "$F@:`H>Z< 2>"R,-
>4,<, BD@42&@*4HFb H@0, @H ^H@6 >J:,-
&@6 H@R84.
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35 A@*BD@(D"<<" BD@(D"<<4D@&">4b @8DJ0>@FH4 P,>HD@& F @HD"0,>4-
,<:

%O7102(10.2)
N140 G16 G0 X40 Y-10
N150 G81 X50 YI10 R2 Z-10 L5
N160 G80 G15
N170 G0 Z100
N180 M99
%

):b BD"&4:\>@6 D"$@HZ (:"&>@6 BD@-
(D"<<Z, BD,*FH"&:,>>@6 & BD,*Z*JV,<
BD4<,D,, HD,$J,HFb ^H" B@*BD@(D"<<".
]H" BD@(D"<<" & BD@R,< B@RH4 &@ &F.<
F@&B"*",H F BD4<,D@<, BD,*FH"&:,>>Z<
& (:"&, 22. >" FHD">4P, 27.
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36 ;"8D@BD@(D"<<4D@&">4, - F4>JF@4*":\>"b 8D4&"b

%O7111(11.1)
N100 T1
N110 G0 G90 X0 Y0
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G1 Z-10
N150 #1=0
N160 WHILE[#1LE360] DO1
N170 #2=SIN#1
N180 G1 X#1 Y#2 F100
N190 #1=#1+0.1
N200 END1
N210 G0 Z50
N220 M30
%

% ^H@< BD4<,D, BD,*FH"&:b,HFb BD@-
(D"<<4D@&">4, BD@FH@6 F4>JF@4*":\-
>@6 8D4&@6 F B@<@V\` <"8D@ B,D,<,>-
>ZN. ="R":@ 8D4&@6 >"N@*4HFb & >"R":,
8@@D*4>"H, 4 ,. BD@*@:\>"b @F\ B"D":-
:,:\>" @F4 X. ):b BD@FH@HZ @H8"2":4F\
*"0, @H 8@DD,8P44 4>FHDJ<,>H". #1 b&-
:b,HFb H"8 >"2Z&",<@6 H,8JV,6 B,D,-
<,>>@6, 8@H@D"b 0<#1<360. (A@F8@:\8J
JBD"&:,>4, NC b&:b,HFb R"FH\` H,N>4-
R,F8@6 042>4 " >, <"H,<"H4R,F8@6, ,F-
H,FH&,>>@, RH@ J(:Z 42<,Db`HFb & (D"-
*JF"N 4 >, & D"*4">"N.) %H@D"b >"T" B,-
D,<,>>"b #2 &ZR4F:b,HFb 42 >,. F B@<@-
V\` F4>JF@4*":\>@6 LJ>8P44. ?HF`*"
J0, BD@FH@ >"2>"R4H\  #1 8 8@@D*4>"-
H"< X, "  #2 8 8@@D*4>"H"< Y. E&b2"& &F.
^H@ & P48:, B@:JR4< F4>JF@4*":\>J`
8D4&J`.

+F:4 >"R":\>@6 H@R8@6 HD,$J,<@6 8D4&@6 b&:b,HFb >, >"R":@ 8@@D*4>"H, *":,, ,.
"<B:4HJ*" >, b&:b,HFb ,*4>4R>@6, 4:4 ,. *:4>" >, D"&>" 360 <<, FHD@8" N180 <@0,H
42<,>4H\Fb F:,*J`V4< @$D"2@<:

N180 G1 X[A+[#1*B]] Y[C+[#2*D]] F100,
(*, A 4 C - 2>"R,>4, F<,V,>4b (X;Y), B - 8@^LL4P4,>H *:4>Z 4 D - 8@^LL4P4,>H
"<B:4HJ*Z.



E$@D>48 2"*"R *:b JBD"&:,>4b LD,2,D>Z< FH">8@< 4 P,>HD@< @$D"$@H84 NCT

41

37 ;"8D@BD@(D"<<4D@&">4, - 8DJ(@&@, LD,2,D@&">4,, 4>H,DB@:bP4b P4-
:4>*D"

%O7112(11.2)
N100 T1
N110 G43 Z50 H1
N120 S1000 M3 M8
N130 G0 X50 Y0
N140 #1=0
N150 WHILE[#1LE360] DO1
N160 #2=50*SIN[#1]
N170 #3=50*SIN[#1]
N180 G1 X#2 Y#3 Z[50-#1]
N190 #1=#1+1
N200 END1
N210 G0 Z50
N220 M30
%

="T" 2"*"R" & ^H@< BD4<,D, 2"8:`R"-
,HFb & BD@(D"<<4D@&">44 BD@FHD">FH-
&,>>@(@ ̂ ::4BF", BD@,8P4,6 8@H@D@(@ &
B:@F8@FH4 XY b&:b,HFb @8DJ0>@FH\. ="
F"<@< *,:, BD4 ^H@< BD@(D"<<4DJ,HFb
@8DJ0>@FH\, >@ & H@ 0, &D,<b B@24P4b
Z &ZR4F:b,HFb 42 "8HJ":\>@6 B@24P44
X. ):b ̂ H@(@ HD,$J,HFb, RH@$Z BD@(D"<-
<4D@&">4, @8DJ0>@FH4 $Z:" H@0, B"-
D"<,HD4R,F8@6. ?8DJ0>@FH\ <@0>@ @-
B4FZ&"H\ BD@V, &F,(@ 2"&4F4<@FH\`
X=R*cos" 4 Y=R*sin". ?HF`*" BD@FH@
<@0>@ &ZR4F:4H\ 4 8@@D*4>"HJ Z. G,-
8JV,6 B,D,<,>>@6 b&:b,HFb P,>HD":\-
>Z6 J(@:.
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38 ;"8D@BD@(D"<<4D@&">4, - B@:JT"D

%O7118(11.8)
N100 T1
N110 G54 G0 X0 Y0
N120 G43 Z50 H1
N130 S1000 M3 M8
N140 G0 X-50 Y-50 Z0
N150 #1=-50
N160 WHILE[#1LE50] DO1
N170 #2=-50
N180 WHILE[#2LE50] DO2
N190 #3=0
N200 IF[[[#1*#1]+[#2*#2]]GT1600] GOTO220
N210 #3=SQRT[1600-[#1*#1]-[#2*#2]]
N220 G1 X#1 Y#2 Z#3 F1000
N230 #2=#2+1
N240 END2
N250 #1=#1+1
N260 IF[#1GE50]GOTO370
N270 #2=50
N280 WHILE[#2GE-50] DO2
N295 #3=0
N300 IF[[[#1*#1]+[#2*#2]]GT1600] GOTO320
N310 #3=SQRT[1600-[#1*#1]-[#2*#2]]
N320 G1 X#1 Y#2 Z#3
N330 #2=#2-1
N340 END2
N350 #1=#1+1
N360 END1
N370 M30
%

=" D4FJ>8, 42@$D"0.> >" B:@F-
8@FH4 100x100 B@:JT"D R40. GD"-
,8H@D4b 4>FHDJ<,>H", @B4F">>"b
F B@<@V\` <"8D@B,D,<,>>ZN,
&4*>" &F:,*J`V,6 BD@(D"<<,.
=,*@FH"H8@< BD@(D"<<Z, >"B4-
F">>@6 H"8@6 H,N>@:@(4,6 b&:b-
,HFb, RH@ 42-2" RD,2&ZR"6>@ <>@-
(@ D"FR.H@& >, BD@b&:b,HFb L"8-
H4R,F8"b B@*"R", " D,T"`V,, -
^H@ &D,<b BD@P,FF@D". ]H@ 2"<,H-
>@ H,<, RH@ <,0*J B,D,<,V,>4b-
<4 4>FHDJ<,>H BD4@FH">@&4HFb,
“*J<",H”. E J&,:4R,>4,</ J<,>\-
T,>4,<  D"2D,T,>4b - FHD@84
N230,  N250,  N330 4 N350 F8@-
D@FH\ <@0>@ 2"<,*:4H\, 4:4 J-
F8@D4H\.
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39 ;"8D@BD@(D"<<4D@&">4, - B@D@0*,>4, B@:JT"D"

%O7119(11.9)
N100 POPEN31
N110 DPRNT[O7120(FELGOMB)]
N120 DPRNT[T1]
N130 DPRNT[G54 G0 X-50 Y-50]
N140 DPRNT[G43 Z50 H1]
N150 DPRNT[G90 G01 S1000 M3 M8 F1000]
N160 #1=-50
N170 WHILE[#1LE50] DO1
N180 #2=-50
N190 WHILE[#2LE50] DO2
N200 #3=0
N210 IF[[[#1*#1]+[#2*#2]]GT1600] GOTO230
N220 #3=SQRT[1600-[#1*#1]-[#2*#2]]
N230 DPRNT[G1 X#1[53]Y#2[53]Z#3[53]]
N240 #2=#2+1
N250 END2
N260 #1=#1+1
N270 IF[#1GE50]GOTO370
N280 #2=50
N290 WHILE[#2GE-50] DO2
N300 #3=0
N310 IF[[[#1*#1]+[#2*#2]]GT1600] GOTO330
N320 #3=SQRT[1600-[#1*#1]-[#2*#2]]
N330 DPRNT[G1 X#1[53]Y#2[53]Z#3[53]]
N340 #2=#2-1
N350 END2
N360 #1=#1+1
N370 END1
N380 PCLOS31
N390 M30
%

=" D4FJ>8, - F@(:"F>@ BD,*Z*JV,<J BD4<,DJ -
&4*,> >" B:@F8@FH4 100x100 B@:JT"D R40. % ^-
H@< BD4<,D, B@8"0,<, 8"8 >"*@ $,2 <"8D@B,D,-
<,>>ZN F B@<@V\` <"8D@BD@(D"<<Z F@FH"&4H\
H,N>@:@(4R,F8J` BD@(D"<<J, BD4(@*>J` *:b
$ZFHD@(@ BD@$,(". AD,4<JV,FH&@< BD@(D"<<Z,
>"B4F">>@6 H"8@6 H,N>@:@(4,6 B@ FD"&>,>4` 8
BD,*Z*JV4< b&:b,HFb, RH@ &@ &D,<b BD@$,("

BD@BJF8",HFb RD,2&ZR"6>@ <>@-
(@ D"FR.H@&, 4 BD@b&:b,HFb L"8-
H4R,F8"b B@*"R", D,T",H >, &D,-
<b BD@P,FF@D". E J&,:4R,>4,</
J<,>\T,>4,<  D"2D,T,>4b -
FHD@84 N240, N260, N340 4 N360
- F8@D@FH\ B@D"0*,>4b BD@-
(D"<<Z <,>b,HFb, F8@D@FH\ @$-
D"$@H84 @FH".HFb >,42<,>>@6.
EJV,FH&,>>@6 D"2>4P,6 B@
FD"&>,>4` F BD,*Z*JV4< BD4-
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