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1. ABSTRACT 

The PDP-8 Calcomp Plotter Diagnostic may be run using the PDP-8, 
81 or 8L computers. It may be used to test the 12 inch 1~ Mil, the 
12 inch 5MiI, the 31 inch l,0Mil, or the 31 inch 5Mil Plotter. 
See Para. 9 for program description. 
NOTE: The program must be reloaded each time the size or stepping 
rate of the plotter being tested is changed. 

2. REQUIREMENTS 

2.1 EQUIPMENT 

a. PDP-8 or PDP-81 or PDP-8L 
b. Calcomp Plotter type 35% 

3. LOADING PROCEDURE 

Load the binary program in the normal manner. 

5. OPERATING PROCEDURE 

.5.1 SWITCH REGISTER SETTINGS 

a. BIT yY 
Set to halt program after next step when drawing patterns. (MA = 3~33) 
Press continue to go on. 

b. BIT 1 
Set to retrace octagons or concentri c squares 

c. BIT 2 
Set to loop timing tests 

d. BIT 3 
Set if 31 inch plotter 

e. BIT 5 
Set if 5 Mil plotter 

f • BIT 11 
Set for PDP-8L 

5.2 OPERATOR ACTION 

a. Set switch register to 2,0% 
b. Depress load address 
c. Set sw itch reg ister (see para 5. 1) 
d. Depress start 
e. Monitor computer for error halts (see para 6.) 



6. PROGRAM HALTS 

TAG MA 

E1 2~3 

E2 221 

E4 231 

E5 245 

E5A 247 

E6 263 

E7 275 

E8 

E9 316 

E1~ 33/1 

Ell 416 

E12 42~ 

E13 436 
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DESCRIPTION AND RECOVERY 

PLSF skipped. Flag should have been cleared 
by initialize. Continue to repeat test Tl. 

Plotter flag will not set. Two lOT's were used 
(pen up and drum down). Neither set the 
flag. Continue to repeat test T2. 

Plotter flag is sti" set after a PLCF was issued. 
Continue to repeat test T 4. 

Program interrupt occured after a PLCF. Con
tinue to repeat test T5. 

Program interrupt caused by some device other 
than the plotter. Continue to repeat test T5. 

No program interrupt from plotter flag. Con
t inue to repeat test T 6. 

Flag not set within 85 MS after a PLPU. Con
tinueto repeat test T7. 

Flag not set within B5 MS after a PLPD. Con
tinue to repeat test TB. 

Flag set sooner than 55 MS after a PLPU. Con
tinue to repeat test T9. 

Flag set sooner than 55 MS after a PLPD. Con
tinue to repeat test TlJ1. 

Flag set sooner than 3.5 MS after a PLPR. Con
tinue to repeat test Tl1 • 

Flag not set within 5.5 MS after a PLPR. Con
tinue to repeat test Tl1 • 

F lag set sooner than 3.5 M S after a PLDU. 
Continue to repeat test Tl2. 



TAG MA 

E14 44~ 

E15 456 

E16 

E17 476 

E18 

E19 516 

E2~ 52~ 

DESCRIPTION AND RECOVERY 

Flag not set within 5.5 M S after a PLDU. 
Continue to repeat test 112. 

Flag set sooner than 3.5 MS after a PLDD. 
Continue to repeat test 113. 

Flag not set within 5.5 MS after a PLDD. 
Continue to repeat test 113. 

Flag set sooner than 3.5 MS after a PLPL. 
Continue to repeat test 114. 

Flag not set within 5.5 MS after a PLPL. 
Continue to repeat test 114. 

Flag set sooner than 3.5 MS after a PLUDe 
Continue to repeat test 115. 

Flag not set within 5.5 MS after a PLUDe 
Continue to repeat test 115. 

The following errors will occur if the specified plotter command did not cause 
a program interrupt. The computer will not halt, but instead hangs in a one 
instruction loop. 

TAG MA COMMAND 

E21 3~44 PLDD - DRUM DOWN 
E22 3~51 PLDU - DRUM UP 
E23 3~56 PLPL - PEN LEFT 
E24 3~63 PLPR - PEN RIGHT 
E25 3~7~ PLPD - PEN DOWN 
E26 3~75 PLPU - PEN UP 
E27 31~3 PLDD AN D PLPL 
E28 311~ DU PL - DRUM UP; PEN LEFT 
E29 3115 DDPR - DRUM DOWN; PEN RIGHT 
E3~ 3122 DUPR - DRUM UP; PEN RIGHT 



-4-

9. PROGRAM DESCRIPTION 

ikc 

The PDP-8 Calcomp Plotter Diagnostic runs a series of timing tests at 
the beginning of the program which may be looped using a switch register 
option. At the completion of the timing tests the three figures, illustrated 
in para. 1,0, are drawn. The octagons or concentric squares may be retraced 
using a switch register option. The patterns may be stopped at any point 
desired and then continued from that point using still another switch option. 
Options are described in para. 5.1. 



PII R IJ jl, 

r . _._- - .. _----

'1mensions PO PI P24L: 12 inch -L~----.j 
:.1 = 11 inches 
:.2 = 1 inch 
L3 = 1 inch 

31 inch 
Ll = 29.25 inches P23 P22 
L2 = 1 inch 
L3 = 1.25 inches 

Jimensions 

12 inch 

L1 = 1 inch 
:..2 = 2.41 inches 
L3 = 4.25 inches 

31 inch a-frY / '" :.1 = 3.5 inches / 
.2 = 8.46 inches 
.3 = 10.25 inches 

\011 

LJ. -

P2 P3 P4 P5 P6 P7 P8 

P21 P20 Pig PIS PI7 P16 PI5 

Drawing 1 - The spaces and dashes were plotted in the order of PO-P24 • 

)I 0-1 

1-~----L3 

Drawing 2 - The 3 intersected octagons are plotted in the following manner: 

1. The outer octagons were plotted from left to right. 

2. The intersecting lines were plotted from right to left. 

([-1, 1-2) (l-3, 1-4) (l-5, I-6) (I-7, I-B) are overlayed 

.. 
I 

P9 Pia Pll 

~t L-3 

if 
Pl4 PI3 PI2 

., I-I 



PlHU~ ~ (CON ro) 

"I 
L:,5 Lc4 L.1 

'v 1 r P20 PIS ,P. 

P8 PI3 

P6 PI 

Orowing 3 - The intenected boa is Q IlqUan. 
It is plotted r.- (center) PO-P2S. 

Dl ... ion. 

H inR • inebe. 
Ll • 5 inebe. 
Ll • 2.5 inebe. 

31 incB 
Ll - 2 inebe. 
L2 • 14 inebe. 
Ll • 7 inebe. 

Ttle anCJ1e brackeU are drawn la.t, and 
beCJin at point P24 on the figure. For 
12 inch plotten, 100 brllCUU interHct 
the diagonal between point. .24 and '25. 
For 31 inch plotter., 106 bracket. 
lnter •• ct the dl-vonal betw.en polnt • 
• 24 and '17. The lanCJth of each .1de 
of the bracket. 18 .1 lnch. 



~5~! 
65<:14 
6~11 
6512 
6513 
6514 
6515 
6521 
6522 
6523 
6524 

~PUP-6 A~ OMP P~OTTER UIAGNOSTIC FOR TYPE 3~0, 
IMOUt~SC56S AND '6, 
I 
ICUPYRIGHT 1 6 QIGITAL EQUIPMENT CORP" 
IMAyNAIoIU, MA~S? 
I 
IR, CHlollSTOPHtR 
I 
I I U T U t F! ,~ I T ION S 
I 

~LSf=6'" 
P~l;F=6'''~ 
~~PU=6'1d4 

L =6'11 
~LUtl=6'12 
rJUPR=6'13 
~LUl)=6'14 
DOPR=6'15 
~~PL=6'21 
~~UO:6'22 

OUPL=6'23 
P~Pl)=6'24 
I 
IS TART PRO(;RAM 
I 
I 
IswlTCH R~GISTER OPTIO~S 
I 
ItllT f1I 

ISKIP IF FLAG IS SET 
ICLEAR FLAG 
IpEN uP 
I E RIGHT 
IBR~M Up 
IORUM lip I PEN RIGHT 
IORUM DOWN 
IORUM DOWNI PEN RIr.HT 
IPEN LEFT 
IORUM Up 
IORUM UPI PEN LEFT 
IPEN OOWN 

ISlT TU HALT PROGRAM AFTER NEXT STEP WHEN DRAWING PATTERNS 
1 
ItllT 1 
IS~T TU R~TRACE PRESENT PATTERN 
I 
18IT 
IS~T fu LOOP TIMING TESTS 
I 
ItllT 3 
ISlT IF 31 INCH PLOTTER 
I 

IBIT 5 
ISlT IF 5 MIL PLOTTER 
I 
Itll T 11 
ISlT fUR PUP-tiL 
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I 
ICUNSTA,~TS ANU STOr/AGE. r/EGISTERS 
I 

"020 .2 10 
I 

"020 00<10 CNTA, V'I 

"021 0000 CNll:l, 0 
''''22 3030 CSTEp, SHop 
"023 2713 .yTN, .ORTN 
"024 54:>1 JM1, JMP I KE:> 
21025 5452 JM~, JMf' I I<T' 
"0<'6 5462 JMJ, JMP I svt; 
"027 01210 1<010"', 1/11"'0 
"kl30 0400 1<0 40"', 04<10 
"031 7470 1<7 47"', 7470 
3032 7526 1<7'2 6 , 7:>26 
21(1'33 7621 K7 021, 7021 

""'34 7623 1<7 023, 7023 
U35 7630 1<7 03"', 7030 
"036 7713 1<7 / 1.3, 7713 
"037 7716 1<7/1 b , 7716 
2)040 7743 1(7/43, 7/43 
21041 7764 1<7 / 64 , 7764 
""'42 7765 1<7 / 6:>, 7165 
"043 7770 1<7 17"', 7770 
21044 7772 1<7 172, 7172 
"'045 7773 '1(7 17.3, 7773 
""'46 7774 1<7 174, 7174 
"047 7775 '1(7 1 7:>, 7775 
21"'50 7776 'l(717b, 7776 
"11'151 0242 I<E', E5"3 

~~5~ n~0 ~HtT , Hq 
"054 2070 Pl'JA, Tl9A 
21055 23"'7 PI,lUU, DUU 
21056 0000 PNMY, 

'" 0057 3000 PRLCT, RECT 
11060 0000 SCNT, eI 
il061 00f1l0 SVAC, f/I 
11062 32"0 Sy(;, PISYC 
21063 0600 XTIM, TIMER 
21064 3i.P2 PNUp, PENUP IPEN UP 
"065 3060 RITE, P,~R TE IPEN RIGHT 
"066 3046 DRUU, Dr/MUU IDRUM UP 
il067 3117 DPPR, DMUPR IURUM UPI PEN RIGHT 
211:)70 3041 DRUN, DRMUN IURUM DDioIN 
"~7 

3B~ 
UNPR, DMDPR IDRUM DOiolNIPEN RIGHT 

2I07! L.Ef"T, P ,'4I.F- T IPEN LEfT 
21073 3105 DpPL. DMUP~ IDRUM UPI PEN LEFT 
11 ill 74 3065 PNUN. PiliDwN IPEN DOWN 
11075 3077 DN'"'L. DMDPL IDRUM DOwNI PE,\! LEFT 
"076 3060 PNr/T, PNRTE IPEN RIGHT 
21077 30:>3 PN!.T PNLF"T If'EN LU T 
"1~0 26<10 52, • C2 
211"1 2701 51 10 , Cl° 
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1J11I2 26"5 52', C25 
211113 2612 55 11l , C:Hl 
il11l4 2617 571, C/i 
2I11l5 2624 51 10 0, CUId 
1J1 1J 6 2631 51 / 5, C175 



.)Ai.11l Y134 lS·APR 9 69 16126 PAGE. 3 

(:11"1 2636 S1'7, Cl77 
21110 2643 S2'0, C2~0 
11111 26~'" S3'0, C-S.,'" 
"'112 26~5 S4<!5, C425 
11113 2662 55"0, C~f\0 

"'114 2674 S6100, Co"0 
11115 2667 S6"4. Cb>l4 
21116 3212 Sl~31, C1231 
il117 27lJ6 Sl J 0111, C13.Hl 
11120 3221 WHICH, CYCLE 
11121 2331 xPLT. PI.T 

11122 0122 INIS 
11123 0000 YNI H: ~ 
11124 0000 QRTR, 

'" 21125 0000 SI/IIIT, ~ 

21126 0000 ~AL.F, 
'" 21127 0000 ONt., 111 

21130 "'0"'0 QRTS, 
'" 21131 0000 SVIIITY, 
'" 11132 00tl0 hl~ y, 111 

21133 21000 TH~ y. 
'" 21134 21000 F"QHT. 111 

21135 1110"0 F"yH, ., 
11136 210"'0 S jX4, 

'" 21137 "'01110 51 xH. 0 
11140 0000 TEIII, 

'" 21141 11000 THHT, 
'" iJ142 2515 XPNR. RYTE 

I 



I 
1J200 ·211l0 

1J21l0 
1l21J1 
1J21J2 
1J2~3 

1J21l5 
1J21l6 
1J2217 
1J210 
1J211 
1J212 
1J213 
1J214 
1J215 
21216 
21 7 
21th 

5520 
651J1 
520!) 
74"2 

52"1 

1031 
65"4 
4463 
6501 
7410 
5223 
U/lJ1 
6514 
4463 
651J1 
7 0 
5h3 

21221 741J2 

21223 
21224 
1J225 
21226 
21227 
21230 
21231 

1J232 

1031 
6514 
4463 
6502 
65"1 
5233 
7402 

5223 

I 
ITtST Tl, P~OTTEH F~AG SHOULD ~E CLEAR, 
I 

T1 , 

I 

JMP I WHICioI 
P~S, 

JMP T2 
HI. T 

JMP 11 

ITtST T2, USE PE~ UP 
11"0 MSEC, DRUM UOWN 
I,LAG, ERROR HALT AT 
INU ERHOR HALT, 
I 
T2. TAD K74711l 

P~PU 

I 
E2. 

I 

JMS I XT1M 
PI.S, 
SKP 
JMP T4 
TAD K74711l 
PLOD 
JMS I XTIM 
PI.SF 
SKP 
JMP T4 

JMP T2 

ISHOULON'T SKIP 
10K 
IERROR, PLSF SKIPPED, Fi.AG 
ISHOULD HAVE BEEN CLEARED 
IBY INITIALli!'E, 
IpRESS CONTi TO REPEAT 

lOT 6504 TO SET FLAG, IF NO FLAG IN 
lOT 651 4 WILL BE TRIED, IF STILL NO 
E2, I, FLAG IS TRUE AFTER DRUM DOWN, 

1100 MS CONSTANT 
IPEN uP 
IWAIT 111lP! MS 
ISIoIOULD SKIP 
ITRy ANOTHER lOT 
INEXT TEST 
1100 MS CONSTANT 
IDRU'" DOWN 
IWAIT 1Irl0 MS 
IMAy NOW BE SET 
IERROR PATH 
INEXT TEST 

IERROR, PLOTTER FLAG WILL 
INOT SET, TWO 10TIS WERE 
IUSED (PEN UP AND DRUM 
IDOWN) , NEITIoIER SET THE 
IFLAG, PRESS CaNT To REPEAT, 

ITtST T4, SET FLAG 
ICLEARS IT, 

WITH DRUM DOWN AND TEST THAT lOT 6502 (Pi.C.) 

I 
T4, TAD K74711l 

PLOD 
J S I XTIM 
P~C, 
PI.S, 
JMP T5 
IoII.T 

JMP T4 

1100 MS COt\lSTANT 
10RUM DOWN 
IWAIT tlllP! S 
ICLEAR 'LA~ 
ISIoIOULD NOT SKIP 
INEXT TEST 
IERROR, PLOTTER FLAG IS 
ISTILL SFT AFTER A P~CF 
IWAS ISSUED, PRESS CaNT 
ITO REPEAT TEST, 



~~H 
21235 
11236 
11237 
{)240 
{)241 

{)246 

{)247 

1J251 
{)252 
3253 
{)254 
11255 
{)256 
21257 
21260 
21261 
21262 
21263 

11264 

21265 
11266 
21267 
11270 
21271 
21272 
21273 
21274 

65 il :1 
10 211 
30~1 
60211 
1"31 
4463 
5251 

6""2 
6SilI 
5247 
7402 

74~2 

6"02 
65212 
1f/J 2 5 
30211 
6514 
6501 
5256 
60 01 
7000 
7000 
74 02 

6"02 
6502 
1fil:5 2 
6504 
4463 
65 01 
7410 
5277 

I 
IT~ST r~, CLEAR P~OTTER ~LAG AND ENA8LE pROGRAM INTERRUPT, 
INO PI SHOULn OCCUR, 
I 

I 

I 
ESA, 

I 

P~CF 

TAD JMl 
DCA 1 
I()~ 

T"I) K747() 
JMS I XTIM 
JMfJ T6 

IOF 
P~SF 
JMP ,.3 
H~T 

JMP T~ 

H~T 

JMP T5 

IClEAR FLAG 
IJM1=JMP I KE5.3 

IENAf~LE PI 

IWAiT 1"" '"IS 
INEXT TEST 

Ip I O~ F 
IPlOTTER ~lAG1 
INO 
IERROR, PI DCCURlO AFTFR 
IA PLC~, PRESS CONT TO 
IREpEAT TI:.ST, 

IERROR, PI CAUSED BY 
ISOME DEVICE OTHER THA~ 

IQLCTTER' pRESS CoNT Tn 
IRE~EAT TEST, . 

IT~ST T6 SET PLOTTER rLAG wiTH aRUM UOWN AND ENABLE 
IPROGRAM'INTERRUPT, A PI SHOULD OCCUR, 
I 
T6, IDF Ipi o~~ 

P~C~ IClEAR ~LAG 
TAD JM2 IJM2=JMp I KT7 
DCA 1 
~LDs~ IDRU~ DSWN 
PL, • IWAIT ~ R rLAG 
JMP ,-1 
IUN 
NOP 
NQP 

IENABLE PI 

E6, HL T IERROR, NO PROGRAM 
IINTERRUP rROM PLOTTER 
IrLAG, PRESS CONT TO 
IREPEAT TEST, 

I 
IT~ST 
I~LAG 

I 
T7' 

I 

JMP T6 

T7, ~IRST OF TpqNG TESTS, PEN UP qaT 6504) IS TESTED, 
SHOULD SET WITHIN 85 MS, 

10F 
Pl.c~ 
TAD K7526 
PI.PU 
JMS I Xl 1M 
PI.S~ 
S~P 

JMP TB 

Ip I OF~ 

IcLE R ~L G 
185 ~S CO~STANT 
IPEN UP 
IWAIT 85 MS 
ISHOULD SKIP 

INExT TEST 
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21275 74112 E 7, HI. T IERROR, n.AG NOT SET 
IWITHIN ~5 MS ArTER 
IpL,pU, PRESS CaNT TO 

21276 5265 JMP T7 IREPEAT TEST, 



'a277 
3H0 
'aJ~l 

".H2 
'aH3 
'a3714 
lIH5 

21310 
11311 
21312 
21313 
"314 
"31 5 
"31 6 

11317 

,, 32 0 
21321 
21322 
il323 
21324 
0325 
21326 
11327 
11330 

65i:l2 
1032 
6524 
44 63 
65"1 
74Ul 
5310 

65"2 
1034 
65"4 
441!>3 
65<11 
53~0 
74 2 

5310 

1034 
4463 
65212 
1034 
6524 
4463 
65"1 
5430 
74"2 

5322 

16126 pAGE I!> 

I 
I1I:.ST Ttl, PEN iJOW'J (lOT 6'524) IS Tl<;TEO TO MAKE SURE 
IFLAG ~ET~ ~ITHI~ tl? MS, 
I 
T 8, 

I 
E 8. 

1 

PI,.CF 
TAl! K 752/:> 
P(..f'D 
J~S I XT1M 
P(..SF 
S"p 
J.'1P T':I 

HL.T 

ICLEAR FLAG 
185 ~S co,~c;r ANT 
IPE'\I OOW~J 
IWA IT ~5 Me; 
ISHQtJl,.iJ SKIP 

INEXT TEST 

IERROR, FLAG DID NOT SET 
IWITHIN 85 MS AFTER 

~e~~~ i~O~E~~~~)TE~~~SS 
ITI:.ST T9, USE PEN UP (lOT 65~41 TO MAKE SURE FLAG DOES NoT 
ISI:.T SOONER THAN 5? ~S. 
I 
T9, 

E.9, 

I 

PL.CF 
TAD K762J 
PL.PU 
JMS I xr 1M 
PLSF 
J,"IP \~ 
HLT 

JMP T9 

ICLEAR FLAG 
154 5 MS cONSTANT 
IpE ~ uP 
IwAIT ?4,5 MS 
ISHOULD NOT SKIP 
INExT' TEST 
IERROR, FLAG SET SOONER 
ITHAN 55 MS AFTER A PLPU, 
IPRESS CaNT TO R[PEAT TEST, 

ITI:.ST T10, USE P[N DOWN (lOT 6524) TO MAKE SURE FLAG SETS NO 
ISDONER THAN 55 MS. 
I 
T 1.,. TAD K762J 

JMS I XT!M 
PI.-CF 
TAO K762J 
PLPQ 
JMS I XTIM 
PLSF 
JMP I K041/Ji'I 
HL.T 

JMP T11i'1+l 

15 4 ,5 MS CONSTANT 
IWAIT FOR FLAG FROM TEST T9, 
ICLEAR FLAG 
154,5 MS CONSTANT 
IPEN DOWN 
IWAIT 54,S MS 
ISHOULD NOT SKIP 
IN[xT TEST 
IERROR, FLAG SET SOONER 
ITHAN 55 MS A~TER A 
IPLPD lOT, PRESS CONT TO 
IREpEAT TEST, 



214210 
214211 
214212 
214213 
114214 
114215 
1l41l6 
114217 
21410 
21411 
21412 
21413 
11414 
11415 

1034 
4463 
6502 
1044 
6511 
4463 
6501 
7410 
5216 
1045 
4463 
6501 
5220 
5222 

11416 7402 

11417 5202 

21420 7402 

21421 52112 

21422 
21423 
21424 
21425 :u, 
21430 
21431 
11432 
21433 
21434 
11435 

6502 
1044 
6512 
4463 

9i~e 
5236 
UI45 
4463 
6501 
52 40 
52 42 

21436 7402 

11437 5222 

11440 7402 

21441 5222 
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-4 
nfh T11, 
INUR LATE~ 
I 

TEST T~AT rLAG DOES NOT SET SOONER THAN 3,5 MS 

Til , 

I 
l11, 

I 
El~, 

I 

THAN '.' ~S wITH PLPR (lOT 65111, 

TAD K762J 
JMS I XTIH 
pl..cr 
TAO K77n 
PLPR 
JMS I XTIH 
pl..sr 
S~P 
JMP Ell 
TAD K777J 
JMS I XTIH 
pl..sr 
JM E12 
JM~ '12 

HL.T 

154 5 MS CONSTANT 
IWAiT rOR FLAG rROM TEST 
ICLEAR rLAG 
13 MS CONSTANT 
IpEN RIGHT 
IWA IT 3 MS 
ISHOULD NOT SKIP 

IERROR PATH 
12.5 MS CONSTANT 
IWAIT TOTAL O~ 5.5 HS 
ISHOULD SKIP 
IE AfH INn9RTfs 

IERROR. rl..AG SET SOONER 
ITHAN 3.5 MS A~TER A 
IPLPR, PRESS CONT TO REpEAT. 

IERROR, rl..AG NOT SET WITHIN 
15.5 HS AfTER A PLPR, 
IPRESS CONT TO REPEAT TEST, 

ITtST l12 MAKE SUHE fL.AG DOES NOT SrT SOONER THAN 3 5 HS NOT 
II..ATE~ THlN 5,5 MS WITH PLOU (lOT 6512', ' 
I 
T1~. 

I 
E1 J , 

pL.cr 
TAD K7772 
PL.OU 
JMS I XTIM 
PL.Sf 
S~P 

JMP E13 
TAD K771J 
JMS I XTIH 
pL.Sr 
JMP E14 
JMP T13 

JMp T12 

HI..T 

JMP T12 

ICLEAR HAG 
13 MS CONSTANT 
IORUM UP 
IWAIT 3 MS 
ISHOUL.O NOT SKIP 

IERROR PATH 
12.5 HS CONSTANT 
IWAIT TOTAL or 5,5 MS 
ISHOULD SKIP 
IERROR PATH 
INEXT TEST 

IERROR, flAG SET SOONER 
ITHAN 3,5 MS ArTER A PlOU, 
IpRESS CoNT TO REpEAT TEST' 

IERROR, fL.AG NOT SET 
IwlTHIN 5 5 MS ArTER A 
IPLOU, PR!SS CONT TO REpEAT TEST, 



2)442 
11443 
21444 
11445 
"446 
21447 
"4521 
21451 
21452 
11453 
1)454 
21455 

65 02 
1044 
6514 
4463 
65 11 1 
7410 
52~6 

1045 
44 63 
65"1 
526111 
5262 

"'456 74"2 

1)457 5242 

"4621 74<12 

1) 46 2 
11463 
21464 
21465 
11466 
21467 
214121 
21411 

:~~~ 
21414 
11475 

21476 

21477 

65 21 
11114~ 
6521 
44 6 3 
65211 
7410 
5276 
111145 

~~~i 
531H! 
53 02 

7402 
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fTtST T13, MAK£ SU~£ r~AG 0ES NOT SET SOONER THAN 3,5 MS ~OR 
ILATER THAN 5,5 ~S RITH PLBu (lOT 6514), 
I 
T1 J , P~C' IC~EAR 'LAG 

I 

TAU K777~ 13 MS CONSTANT 
PL 'DRUM OOWN 
J~~UI XTIM I~AIT 3 MS 
PLSf ISHOULD NOT SKIP 
Sr(P 
J~p E15 IERROR PATH 
TAD K17/j 12,5 MS CONSTANT 
JMS I XTIM IWAIT TOTAL O. 5,5 MS 
PLS' ISHOULD SKIP 
JMP E16 IERROR PATH 
JMP T14 INrXT TEST 

HL,T 

J'1P T13 

HLT 

J~p T13 

IERROR, r~AG SET SOONER THAN 
13,5 MS ArTER A PLOD, PRrss 
ICONT TO REPEAT TEST, 

IERROR, rLAG NOT SET wiTHIN 
15,5 MS AfTER A PLOD, PRESS 
ICONT TO REPEAT TEST, 

ITtST T14, MAKE SU~E '~AG DOES NOT SET SOONER THAN 3,5 MS NOR 
ILATER THAN 5,5 MS WITH PLPL (lOT 6521) 
I 
T1", PI"C. 

TAU K77n. 
PLPL 

I 
E.l/, 

JMS I XTIM 
PL,S' 
Sr(P 
Jr1P E17 
TAD K777j 
JMS I XTIM 
PLSf 
JMP E18 
JHP T15 

HLT 

ICLEAR flAG 
13 MS CONSTANT 
IPEN LEn 
IWAIT 3 MS 
ISHOUlD NOT SKIP 

IERROR PATH 
12,5 MS CONSTANT 
IWAIT TOTAL Or 5'5 MS 
ISHOULO SKIP 
IERROR pATH 
INEXT TEST 

IERROR, r~AG SET SOONER 
ITHAN 3,5 MS ArTlR A PLPL, 
IpRESS CaNT TO REpEAT TEST' 

IERROR, fLAG NOT SET wiTHIN 
15,5 MS AfTER A PLPL, PRESS 
ICONT TO REPEAT TEST, 
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I 
ITlST T+5, MAKE SU~E f~AG DOES NOT SET SOONER 
ILATER HAN 5,5 MS WITW A PLUD ( lOT 6522), 

THAN 3,5 MS NOR 

I 
a5?!~ 650~ \'~ PLCf IC~EAR fL.AG 
11521 104 TAll Kn7"t. 13 MS CONSTANT 
il5a4 6522 PLUll IDRUM UP 
1l51J5 4463 JI'IS I XTIM IWAIT 3 MS 
1J5(J6 6501 P~Sf ISHOllLD NOT SKIP 
a5?!7 7410 SKP 
1J510 5316 JMP E19 IERROR PATW 
1J511 1045 TAll K 7773 12,5 MS CONSTANT 
11512 4463 JMS I XTIM IWAIT TotAL or 5,5 MS 
1J513 6501 PLSf ISHOULD SKIP 
1J514 5320 JMP E20 IERROR pATH 
21515 5322 JMP SR0 INEXT TEST 

I 
1J516 74"2 t 1"" HI"T IERROR, fLAG SET SOONER THAN 

13,5 MS AfTER A PLUD, 
11517 5302 JMP T15 IPRESS CONT TO REpEAT TEST, 

I 
21520 740 2 E21d, H~T IERROR, f~AG NOT SET WITHIN 

11521 5302 JMP T15 
15,5 MS ArTER A PLUD 
IPRESS CONT TO REPEAT TEST, 

I 
21522 6502 S~Id, PL.Cf ICLEAR flAG 
11523 7604 LAS IGET SWITCH REGISTER 
a524 7r1Jil6 RTL 
11525 7700 SMA C~A 
21526 5731 JMP I ,.,5 
21527 5730 JMP I ,+1 ILOOP TIMING TESTS 
1J530 021/11 Tl 
1J531 1/1611 PL.OT 



11 61HIl 
1I6U 
1I6112 
1I6~3 
116214 
11(1)5 
216116 
116217 
11610 

1J614 
11615 
11616 
11617 
21620 
21621 
11622 
11623 
1J624 

21625 
11626 
11627 
11630 
1J6l1 
11632 
21633 
11634 
1J635 
11636 

Vl54 

I'J 0iII0 
3021 
1Iil33 
3020 
2020 
52~4 

2021 
52~2 
5600 

4464 
1045 
3020 
4~05 
4470 
4422 
5220 
2020 
5217 

4516 
52 61 
45211 
4477 
4422 
5230 
45215 
4477 
4422 
5234 

I 

*6 1110 
I 

16126 

I,' "1S 
I 
TIMEfl, 

TIMER MULTIPLIED TIMES CNT~ FOR DlSIRED DELAY 

o 

I 

DCA CNT~ 
TAn K7621 
nCA CNU 
15 .. CNU 
J:otP ,-1 
lSi! CNT~ 
J"1P TIMEIoj+01 
J"1P I T I "IE 10/ 

TAD JM3 
DCA 1 
J"IS I f"VrN 

ISTORE MULTIPLIER 
1,5 MS CONSTANT 

ILOOP f"OR .5 MS 

IMULl I PLI ER 
IRESTORE CNTA 
IEXIT 

IJM3 = JMP I SVC 
Ipi RETURN JUMP 
ICHECK FOR 5 OR 10 MIL 

1101 ANU 31 INCH PLOTTER DRAwiNGS 
I 
ITtST T16, A OASHlU LINE RECTANGLE IS DRAWN USING 1 INCH 
ILINES, f"ROM MARGIN TO MARCIN, THE LAST HORI~ONTAL 
ILINES uRAWN AT THE RIGHT MARGIN ARE 1,25 INCHES 
ILUNG If" 4 31 INCH PLDTTER IS USED 
I 
Ub, 

I 

JMS 
T,n 
DCA 
JI'IS 
JMS 
J"1S 
JMP 
Is~ 
JMP 

I PNUP 
K777~ 

CNTA 
I Sl"0 
I ORUN 
I CSH;P 

IMUVE PEN TO LEFT MARGIN 
I 

JMS 
JMP 
JJ1S 
JJ1S 
J"1S 
JMP 
JMS 
J"1S 
J"1S 
JJ1P 

I S1231 
U 6 , 
I Sllll 
I PNLT 
I CSTEP 
, .. 2 
I Sl 11l 0 
I PNLT 
I CSTEP 
,"2 

IPEN uP 
1 .. 5 

ISETUp 1 INCH COUNTER 
IDRUM DOWN 
ICOUNT 1 INCH 

ITOTAL Of" 5 INCHES If" SKIP 
IDRUM DOWN 1 MORE INCH 

ICHECK FOR 12 OR 31 INCH 
131 INCH 
112 INCH, SETUP FOR 10 INCHES 
IPEN LEFT 121 INCHES 

ISETUP FOR 1 INCH 
IPEN LEf"T 1 INCH FOR A 
ITO TAL or 11 INCHES 



/l637 
21640 
21641 
21642 
21643 
21644 
/l645 
21646 
21647 
1J6;!iJ 
11651 
1J652 
1J653 
1J6;4 
1l6;5 
11656 
11657 
11660 

11661 
1J662 
11663 
iJ664 
11665 
11666 
21667 
216'0 

1111 65 
3111~6 
1042 
4457 
4505 
4466 
4422 
5244 
1072 
3056 
111142 
4457 
45115 
4470 
4422 
5254 
5660 
1000 

10 4 7 
302111 
45111 
4477 
4422 
5264 
211120 
5263 

10 65 
3056 

PAGE 11 

~PUT P N OWNI P N RIG~T 1 IN HI PUT P N UPI PEN RIGHT 
11 INC~, UMAKl S~X 1 INCH DAS"ESI rlVE El INCH ~PACESJ DRUM 
IUP 1 INCH ANU P~OT SECOND LINE FROM RIGHT TO LEFT, 
I 
RT16, 

I 

TAU 
DCA 
TAU 
JMS 
JMS 
JMS 
JMS 
JMP 

AD 
~C;A 
TAD 
JMS 
JM5 
JMS 
JM5 
J,"IP 
J,'1P 
T17 

RITE 
PNMy 
K776':J 
I PRECT 
I 51"0 
I ORDU 
I cSTE.p 
,-2 
LEF I 
PNM, 
K776':J 
I PRlCT 
I 51"" 
I DRUN 
I CSTEP 

IMOVE RIGHT ROUTINE 
ISAVE ADDRESS 
1-11 DECIMAL 
IDRAW DASHES TO RIGHT 
ISETUP FOR 1 INCH 
IDRUM UP 1 I NCW 

IMO~E LEFI ROUTINE 
ISAVE ADDI'IESS 
1"11 DECIMAL 
IDRAw DASHES 
ISETUP FOR 1 
IORUM DOWN 1 

TO LEn 
INCH 
INCH 

ITlST T16A, DRAW RECTANGLE rOR 31 ING~ PLOTTER, MARGIN TO MARGIN 
ILlNGTH rS 29,25 INCHEs, AL~ LINEs AND SpACES ARE 1 INCH EXCEPT 
ITHE LAST TwO LINES wHICH ARE 1,25 INC~ES, 
I 
Tl bA. 

I 
IDRAw 
ITlST 
I 
R1 bA. 

TAU 
DCA 
JMS 
JMS 
JMS 
JMP 
1st 
JMP 

K777".J 
GNU 
I 51" 
I PN~T 
I CSH.P 

ISETUp FOR 10 INCwES 
IPEN LEFT 10 INCHES 

ITOTAL OF 30 INC~Es IF sKIP 
IMOyE ANOT~ER 10 

29,25 INCH DASHED RECTANGLE, READ COMMENTS ABOVE 
T16 FOR 12 INCH P~OTTER, 

TAD RITE 
DCA PNMV 

IMOVE RIGHT ROUTINE 
ISAVE ADDRESS 
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11673 1040 TAD K774J 1-29 OECIMAL 
11674 4477 JMS I PRI:.CT IORAW 15 1 INCH LI~IESI 

114 1 INCH SPAClS 
11675 45"'2 JMS I S2:> ISETIJP FOR ,25 INCH 
11676 4476 JMS I PNHT IPEN RIGHT ,25 INCH 
11677 4422 JMS I CSTEP 
1J 721121 5276 JMP ,~2 

1I7~1 45<'15 JMS I SllO[I) ISETUP tOR 1 INCH 
11",2 4466 JMS I OHLlU IORUM Up 1 INCH 
2I721~ ~H~ 

JMS I CSTEP 
21711 J.'1P ,"2 
117115 45"2 J;"S I S2~ ISETUP FOR ,25 INCH 
117116 4477 JMS I PNL.T IPfN LEFT ,25 INCH 
'37217 4422 J"S I CSTEP 
21710 53116 JMP ,"2 
"711 1072 TAD LEtT IMOVE LEtT ROUTINE 
21712 3056 ~CA PNMV ISAvE ADDRESS 

21713 1040 TAD K774J 1 .. 29 OECI~AL 
(1714 4457 JMS I PRE.CT IORAIoi OAS ES TO LEFT 
21715 4505 JMS I Slk10 ISETUP FOR 1 INCH 
21716 4470 JMS I ORLlN IORUM DOIoiN 1 INCH 
"717 4422 JMS I CSTlP 
"720 5316 JMP ,-2 
21721 5722 ,JMP I ,. 1 
21722 1000 T17 INEXT TEST 
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I 

1"'~0 ·1~"''' 
I 
IT~ST T 17 , ORA~ J OCTAGONS ACROSS PAGE FROM I.LF T TO RIGHT, nST 
ITl7 IS FOR 12 I~CHI T1lA FOR 31 INCH, 
I 

10a0 4464 T 1/, JM5 I PNUP IpEN uP 
10a1 45"'5 JMS I 5101d ISETUP FOR 1 INCH 
Hla2 4470 J,"'S I DRUN IORUM DO~N 1 INCH 
1 iO a3 4422 J"IS I CSTEP 
10214 52"2 JI'IP ,-2 
1"'''5 4542 J"IS I XP~R 

1"'''6 4516 J,'1S I 51lJ1 ICHECK FOR 12 OR 31 INCH 
licl 21 7 5675 J"IP I Pl'A 131 INCH 

I 
Itl~GIN OCTAGON PIoOT ,OR 12 INCH 
I 

., 0 
:H5 RTl7, J,"iS OCT ~ IPLOT 5T OCTAGON 

hi! JMS I S! ., ISETlJP 1FOR 2,5 INCHES 
1012 4476 JMS I PN~T IpEN RIGHT 2,5 INCHES 
1013 4422 JMS I CSTLP 
11014 5212 JMP ,,,2 
1015 4225 JMS OCT12 IpLOT 2ND OCTAGON 
1016 4510 JMS I S2'" 
1"'17 4476 JMS I PNRT IPEN RIGHT 2,5 INCHES 
1020 4422 JMS I CSTEP 
1021 5217 JMP , .. 2 
1"'22 4225 Ji"iS OCT1l IpLOT 3RD OCTAGON 
11d23 44b4 JMS I PNUP IpEN uP 
1",24 5276 JMP He InLL IN CENTERS 

I 
IO~TAGU~ SUtlROUTIN~ 
I 
IPLOT filG"Tl PEN UP; 1,75 INCHES 
I 

1025 21""'" OCTll, 0 
1026 4506 CT1, J'1S I Sl'; ISETUP FOR 1,75 INCHlS 
1"'27 4476 JMS I PNI-IT IHovE RIGHT 1,75 INCHES 
1030 4422 JMS I CSTlP 
1"'31 5227 Jf'\f' ,-2 

I 
IP~N DU~NI DRUM UO"NIPEN RIGHTI 1 INCH 
I 

0 
~~~~ JMS PNON IPEN UO .. N 

t0B CTl, JMS S71 15ET uP ,OR ,71 DIAG 
1034 4471 JMS I DNPH IORUM [)O~NI PEN RIGHT-
1035 4422 JM I CsTEp IFOR 1 INCH DIAGONAL 
1036 5234 JM~ ,-2 
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I 

10"U'" Uow" 1 INC"I 
I 

1037 45115 CT.5, J'~s I Sl"0 ISErt!p FOR 1 INCf.! 
1040 4470 J'~S ! DRUN IORUM DOWN 1 INCf.! 
HI41 4422 JMS ! CS Tt:.P 
1042 5240 .PIP ,~? 

':....f ..;M LlJ..J1I ; PlN L.UT; 1 INCt1 

11(l43 4? /l4 ,: T" , j~S I S71 ISETliP FnR ,71 DIAGONAL 
1044 4475 j,'1S ! ON"L IDRUM 0°101;" I PEN LEFT 
1045 4422 JMS I CSTl::P 
1046 5244 JMP ,~c 

I 
IPlN LlFT 1 INCH 
I 

lid 47 45,,5 CT~, JMS I Slklil ISETUP FOR 1 INCH 
1050 4477 jMS I PNI.T IpEN LlFT 1 INCH 
1051 4422 J''1S I CSTlP 
1052 52~0 JI'1P ,·2 

I 
IUKUM uPI Pt::N LlFT I 1 INCH 
I 

10;3 45<'14 cr o, JMS S71 ISETUP FOR ,71 DIAGONAl.-
1054 4473 JMS OPPL IDRUM UPI PEN L Ef T 
1055 4422 JMS CsTEP 
1056 52=>4 JMP ,"c 

I 
IU"UM UP 1 INCH 
I 

1057 451il5 C T', jMS ! Slkllil ISETUP FOR 1 INCf.! 
lil60 4466 jMS I OR~U IORUM up 1 INCH 
11:1H 4422 jMS I CS EP 
H162 5260 JMP .... 2 

I 
IU"UM UPI PEN RIGMTI 1 INCH 
I 

1063 451il4 CTtl, JMS S71 ISETUP FOR DIAGONAL 
1064 4467 JMS OpPR IDRUM UPI pEN RIGHT 
1065 4422 JMS CSTLP 
1066 5264 jMP ,-C 

I 
IPlN RIGf.!T 1 INCHI FINISf.! 
I 

i0~7 45°5 CT>'. jMS I S <'10 IS[TlJp FOR 
± INCf.! 

070 4476 jMS I P~RT IPEN RIGHT INCf.! 
1071 4422 jMS I CSTEp 
1072 5270 jMP ,·2 
1073 4464 jMS ! PNUP IPEN uP 
1074 5625 jMP I OCT12 IEXIT 



1015 1217 

l'P6 
1017 
11210 
11211 
11212 
112J3 
11114 
lU5 
11216 
11117 
111£' 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1120 
1121 
1122 
1123 
1124 
1125 

1126 
1127 
1130 
1131 
1132 

1133 
1134 
1135 
1136 

1137 
1140 
1141 
1142 
1143 

4326 
4453 
4326 
44:'3 
4326 
45"5 
4466 
4422 
53"'4 
4464 
45"'4 
4473 
4422 
5311 
4506 
4417 
4422 
5315 
76"'4 
70114 
7710 
5210 
5725 
1423 

,HI) il 0 
45"'4 
4470 
4422 
5330 

45114 
4476 
4422 
5334 

44/4 
45icH 
4475 
4422 
5341 

16126 

Pl'A. T17A 
I 
IT 1 8, 'IL~ IN OCTAGO~ C[NTE~5 
I 

I 

JM5 .1A 
JM5 I MV~'T 
JM5 r1A 
JMS I MV~FT 

JMS F18 
y15 I 51"'" 
J;~S I DRUU 
JMS I CST[P 
JMP , .. 2 
JMS I PNUP 
JI15 I 571 
JM5 I [)PP~ 
J,1S I CSTlP 
JMp ... 2 
JMS I 51''.) 
JMS I PI'/~T 
Ji'1S I CSTlP 
J'''1P •• 2 
LAS 
RAL 
SPA CLA 
J''1P RT17 
J,'1P I ,.1 
T19 

IORAIoi DIAGONALS 
IMOVE TO MIDDLE OCTAGON 
IDRAIoi DIAliONA~S 
IMOvE TO LEFT OCTAGON 
IDRAIoi DIAGONALS 

IORUM UP 

181T "1" A "1" : ~ETRACE 
IRETRACE ALL 3 

INEXT T[ST 

ISTART DIAGONALS, DRUM DOWN ,/1 INC~ 
I 

'lH, 
COl, 

I 

JI'15 1 5/1 
JM5 I DR ON 
JMS I CSH.P 
JMP ,.2 

IMUVE PEN RIGHT ,71 INCH 
I 
CDi!, 

I 

Ji'1S I 571 
j<'15 I PN~T 
JMS I CST[P 

ISETUP 'OR ,71 INCH 
IORUM 001011'1 ,71 INCH 

ISET uP 'OR ,71 
IPEN RIGHT ,71 INCH 

Ipt.N DU~NI URUM DOWN; PEN LEfT 2,5 INCHES 
I 

CD~. 
J,'1S I PI'/UN 
JMS I 51 71 
JMS I ONPL 
JMS I CS TEP 
JMP ,R2 

IPEN DOWN 
ISETUP 'OR 2,5 INCH DIAG, 
IORUM DQIoINI PEN LE'T 
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~p N ~IGHl 1 I NCrl l 
I 

1144 45"5 CD", J1S I Sl"\? ISETliP FO~ 1 I"JCH 
1145 4476 JMS I PNIolT IPEN RIGHT 1 INCH 
1146 4422 JVI~ I C::;TEp 
1147 5345 .iMP ,-? 

I 
IlJKUM UP; PEN LUT 2,~ INCHES 
I 

1150 45il7 ClJ?, JMS Sill 15ETIlp FO~ 2,5 INCHES 
1151 4473 JM5 DPPL IlJRUM Up; PEN LlFT 
1152 4422 JMS C::;TlP 
1153 5351 JMP ,-2 

I 
IlJ"UM UOw,~ 1 INCH 
I 

11 5 4 45,,5 COo, JMS I Sll?\? 15ETCOUNT FOR 1 INCH 
1155 4470 JMS I nRu N IORUM nOWN 1 INCH 
1156 4422 J"IS I CSTlf' 
1157 53?5 J~p ,.;;> 

I 
IlJ"UM UP; PEN RIGHT 2,5 INCHE5 
I 

1160 45,,7 CO I , JMS 5117 15ET COUNT FOR 2,5 INCHES 
lHl 4467 Jr1 S OpPR IORUM UP; pEN RIGHT 
11()2 4422 JMS CSTEP 
1163 5361 JMP ,,,,2 

I 
IPt..N Lt..FT 1 II\ICH 
I 

1164 451'5 COil, JM5 I 510:10 15ET COUNT FOR 1 INCH 
1155 4477 JMS I PNLT IPEI\I LEFT 1 INCH 
1166 4422 JMS I CSH.p 
1157 5365 JMp , .. 2 

I 
IORUM LlOI-II~ ; PEN RIGHT 2,5 INCHlS 
I 

1170 45,,7 CD"', JMS I 5111 ISET COUNT f OR 2,5 INCHES 
1171 4471 JMS I ONPR IORUM °OWN; pEN RIGHT 
1172 4422 J:1S I C5TEP 
1173 5371 Jr.,p ,-;;> 
1174 5726 J'1P I Fit! /EXIT 

I 



H~~ 
H~~ 
12214 
12215 
12216 
12n 
1210 
1211 

Hi~ 
1214 
1215 
1216 

1217 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1230 
1231 
1232 
1233 

1234 
1235 
1236 
1237 
12 40 
1241 
1242 
1243 
1244 
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12"0 '1;!0" 

2101210 
45~5 

44 66 
4422 
52"2 
4464 
45~4 

4473 
4422 
52(17 

~h1 
4422 
5213 
5{)"0 

4234 
4512 
4476 
4422 
5221 
4675 
4512 
4476 
4422 
5226 
4675 
4464 
5276 

00il0 
1261 
3664 
12b2 
3665 
1263 
3666 
12 62 
3667 

I 
IRUUTINE TO MOVE PEN TO NEXT OCTAGON 
I 
IPEN UPI uRUM UP 1 I~C~ 
I 
LLFT. 121 

I 

JMS 51"'" 
J,"15 DRUU 
JMS CSTEP 
J''1P , .. 2 
JMS I PNUP 
JM5 I 571 
JM5 I OpI"L. 
JI'I5 I CSTE.P 
JI'IP ,~2 

ISET COUNT FOR 1 INCH 
IORUM Up 1 INCH 

IPEN uP 

IMUVt P~N 4,27 I~CHES L.EFT 
I 

I 

JMS 
JMS 
JMS 
JMP 
JMP 

I 54t , 
I PNI,T 
I CSTEP 
,~2 

I LLFT 

ISET COUNT FOR 4'27 INCHES 
IPEN LEFT 4,25 INCHES 

IEXIT 

ITtST 117A, DRA~ 3 OCTAGONS FOR 31 INCH PLOTTER, 

I 

J,"'S OCT31 
JMS I 54;!5 

~~~ : e~Hp 
JMP .~2 

JMS I PC12 
JI"IS I S4;!5 
J,'1S I PN~T 

JMS I CSTEP 
JMP ,~;> 

JMS I PC12 
JMS I PNIJP 
JMP TiSA 

IPLOT 1ST OCTAGON 
ISET COUNT FOR 4,25 INCHES 
IpEN RIGHT 4.25 INCHES 

IPLOT 2NO OCTAGON 

IPEN RIGHT 4,25 INCHES 

II"LOT 3RD OCTAGON 
IPEN uP 
IFILL IN CENTERS 

I INCH OCTAGON SUBqOUTINE, THIS ROUTINE MODIFIES THE 
I~e INCH OCTAGON ROUTINE TO DRA~ LARGER OCTAGONS, 
I 
OCI31, 121 

TAD JM4 
DCA I I"T1 
TAO JM5 
DCA I PT;! 
TAO JM6 
DCA I prJ 
TAll JM5 
DCA I PT4 

S25121 

525121 
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H:~ !~~~ TAfl JM6 IJ M6=J M5 535'" 
flCA I pp 

1247 1262 TAl) JM5 IJ M5=J M5 52:;0 
1250 3671 fleA I PTb 
12;1 1263 TAll JM6 IJMb=JMS 53:;QI 
1252 36'2 flCA I PT' 
1253 1262 TAL) JM., IJM5=J M5 5?50 



:JA, li1 
\0 

V1J4 1S-ApR-69 16126 pAGE 18 

12;4 3673 DCA I pTtI 
1255 1263 AlJ JMf> IJM6=JM 

5 350 
1256 3674 bCA I PTII S 
1257 4675 JMS I PClc IDRA"' AN OCTAGON 
1260 5634 JMP I nCT J1 IEXIT 

I 
1261 4514 JM4, JMS 5610'" 15ET COUNT fOR 6 INCflES 
1262 4510 JM!>, JMS 52!>icl 15 ET COUNT fOR 2,5 INC"'ES 
1263 4511 JMb, J,'1S S3!>1/I IsET COU~I T fO~ 3,5 /NCflES 
1264 1026 PT1, crt 
1265 1033 PTe, CT;:> 
1266 1037 PTJ, CT3 
1267 1043 PT'I, CT4 
1270 1047 PT!>, CT~ 
1271 1053 PTb, CTf> 
1272 U~7 PT I, CT7 
1273 1063 PTtI, CT8 
1274 1067 PTY, CT9 
1275 1025 PC12, OCT12 

I 
ITlSA, flL.l IN OCTAGON CENTERS, THE 12 PICH PLOTTER ROUTINE IS 
IMUDlfJED AND USEO, 
I 

1276 4326 T1IlA. JMS f1RA lORA"' DIAGONALS 
1277 4766 JMS I LfJ1 IMOvE TO MID 
137)0 47/)5 J'1S I Pf1b lORA", DIAGONAl.S 
13U 4766 J'1~ I UJl IMOV E TO LEfT OCTAGON 
1J212 4765 J,'1S I PHb lORA", OIAGONALS 

-a 
:~66 

JMS I S~!>0 i~-a~ JMS I D DU IORUM lip 
1J215 4422 JMS I CSTEP 
lJil6 53"4 J'1P ,,,;:> 
1Jll7 4464 J,'1S I PNUP IPEN uP 
1310 4510 JMS I S2!>i! 
1311 4473 JMS I nppl. 
1312 4422 JMS I CSTEP 
1313 5311 JMP , .. 2 
1314 4514 JM~ I 56"'0 
1315 4477 JMS I PNl.T IPEN LEfT 
1316 4422 JMS I CSTEP 
1317 5315 JMP ,." 
1320 76icl4 LAS 
1321 7004 RAL 
1322 7710 SPA CL,A 181T "1" A "1" = RETRACE 
1323 5217 JMP T17A IRETRACE 
1324 5725 JMP I ,.1 
1325 1423 Tl9 INExT TEST 
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I 
1326 11000 'ltlA. 

'" 1327 1262 TAl) JM5 IJM5=J"IS I S2,0 
1330 3754 DO I PCl 
1331 1262 TAl) JM5 
1332 3755 [lCA ! PC<! 
1333 13'3 TAD JM7 IJM7=J"IS S6[04 
1334 3756 DCA ! PCS 
1335 12 63 TAD JM6 IJ M6=JMS S3,0 
1336 3757 DCA I PCq 
1337 1353 TAD JM7 
1340 3760 DCA I PC, 
1341 1263 TAll JM6 
1342 3761 DCA I PCb 
1343 1353 TAD JM7 
1344 3762 DCA I PCI 
1345 1263 TAO JM6 
1346 3763 [lCA I PCtl 
1347 1353 TAD JM7 
1350 3764 DCA I PCII 
1351 4765 JMS I PV18 lORA"' DIAGONALS 
1352 5726 JMP I 'ltlA IEXIT 

I 
1353 4515 JM/. JMS 56"4 ISET COUNT FOR 8.5 INCHES 
1354 1127 PC1, cul 
1355 1133 PC~, CO2 
1356 1140 PCJ, cu3 
1357 1144 PC", CLl4 
1360 1150 PC', CD5 
1361 1154 PCb, Cu 6 
1362 1160 PCI, C07 
1363 1164 PCtl, Ci.lB 
1364 1170 PCII, Ci.l9 
1365 1126 PF18, nil 
1366 14i'J 0 ~FJ1. LSi 
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140~ ,14~kl 

IMUyl:. PtN TO NEXT OCTAGON 
1 
IPI:.N UP, i,lRUM UP 3,~ INCHES 
1 

142J~ 0000 1.31, ~ 
14211 4511 JMS S3~0 ISET COUNT fOR 3,5 INCHES 
14212 4466 JHS DRUU IDRU M uP 3,5 INCHES 
14213 4422 JHS CSTEP 
14214 52212 JMP ,-2 
14215 4464 JMS I PNUP IPEN uP 
14216 4510 JMS I S2~~ 
14n 4473 JMS I npp~ 

1410 4422 JMS I CSTEP 
1411 5207 JMP ,-2 

I 
IMUYE PEN 10 ,25 INCHES i.EFT 
I 

1412 4501 JMS S10 ISET COUNT fOR 10 !NCHlS 
1413 4477 JMS PNI.T IpEN i.En 10 INCHES 
1414 4422 JMS CSTEP 
1415 5213 JMP I"'e. 
1416 4502 JMS S2~ IsET COUNT fOR ,25 INCH 
1417 4477 JMS PNi.T IPEl-oj i.EfT ,25 INCH 
1420 4422 JMS CSTEP 
1421 5217 JMP l 
1422 5600 JMP I!h IEXIT 

I 
In.Sf 
I 

T19, DRAW CONCENTRiC SOUARES, 

1423 "516 T1"', JMS I Sll31 ICHECK fOR 12 OR 31 INCH 
1424 5,,54 JMP I Pl l1 A 131 INCH 

I 
IPlN UPI .;)RUM DOWN 5 INCHES 
I 

i~i~ 2~U 
JMS PNUP IpEN uP 
JMS S51/10 ISET COUNT TO 5 INCHES 

1427 4470 JMS ORUN IDRUM OOWN 5 INCHES 
1430 4422 JMS CSTEP 
1431 5227 J,"IP • til 2 
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~Bt:.GIN 
I 

URAWING SQUARE 

1432 451'5 JMS Sl<!0 ISETUP FOR 1 INCH 
1433 4477 JMS PNl.T IpEN LEFT 1 INCH 
1434 4422 J",S CSTEp 
1435 5233 JMP ,~(! 

1436 45"'1 JMS Sl" 
1437 4477 JMS PNLT IPEN Lt.FT lid INCHES 
1440 4422 JMS CSTEP 
1441 5237 J"'p ,-~ 

I 
IllrlU'" Uowrlj 5 INCHES (HALF SQUARE) 
I 

1442 4542 JMS XP~R 
1443 451113 JMS S~" ISETUp FOR ,5 INCHES 
1444 4476 JMS PNHT IDRUM DOWN ,5 INCHES 
1445 4422 JMS CSTEP 
1446 5244 JMP ... c 

I 
IPt:.N RIGHT 5 5 I~CHES (CENTER SQlJARE) , 
I 

1447 4513 Rill, JMS S5"'0 
1450 4476 JMS PNHT IpEN RIGHT 5 INCHES 
1451 4422 JMS CSTEP 
1452 5250 JMP ,"£ 
1453 4513 JMS S5"0 
1454 4470 JMS DRLlN IDRUM DOWN 5 INCHES 
1455 4422 JMS CSTEP 
1456 5254 JMP ,-2 
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I 
IMAKl A DOT 
I 

1457 4474 JMS PNllN IPEN DOWN 
1461:1 4464 JMS PNUP IPEN uP 

I 
IUMUM UP HALF SQUAME. 
I 

tah a~!~ 
JMS S~IDI:I 
JMS o UU IDRUM UP 

14~3 4422 JMS CSTEP 
1464 5262 JMP ,,"i! 

I 
IPI:.N DUWN, PEN RIGHT HALF SIDE 
I 

1455 4474 JMS PNUN IPEN O°\olN 
1456 4513 JMS S51D1:I 
1H7 4476 J,'1S PNMT IPEN RIGI4T 
1471:1 4422 J'1 ;HEP 1471 5267 JM~ 

I 
IUMUM llOIol,~ FULL HIGHT SIDE 
I 

1472 4501 JMS SlID 
1473 4470 JMS ORllN IDRUM 001011'1 
1474 4422 JMS CSTEP 
1475 5273 Jl',p .. ~ 

I 
IPI:.N Ll:.fT ALONG TOP 
I 

1476 45"1 jMS I SlID 
1477 4477 JMS I PNLT IpEN LEFT 
15210 4422 jMS I CSTE.P 
15211 52 77 jMP 1-" 

I 
IUMUM UP, FULL LE.FT SIDE 
I 

!:ill 45" j.'15 5 ID 
t51l~ 4466 JMS O~UU IDRUM UP 
1!:i1l4 4422 jMS CSTEP 
15115 5.5i!13 JMP I -i! 

I 
IPI:.N R I GI4 T , MEET 1ST POINT 
I 

15~6 4513 jMS S511l1D 
15117 4476 JMS PNI<T IpEN RIGHT 
1!:i10 4422 JMS CSTEP 
1511 53~7 JMP I·i! 



;>A~H V134 18~APR~69 16126 PAGE 23 

I 
IPlN UP; bACK TO ClNH:R 
I 

1512 4<464 JMS PNUP IpEN uP 
1513 4513 JMS 55"0 
1514 4470 JMS ORUN IORUM DOWN 
1515 4422 JM~ ~~2t.P 1516 5314 JI1 

I 
IplN OOw~'Jl PEN U>' 
I 

1517 4474 JMS I PNUN IPF:N UOWN 
1520 4464 J''\S r PNUP IpEN UP 

f 
IMAKE. ~,~O SQUARE 
I 

1~21 4510 JMS 52 71d 
1522 4466 JI1S ORUU IORUM Up 
1523 4422 JMS CSH.P 
1524 5322 JMP .-~ 

I 
IPlN OUwN; PEN LE.FT ~ALF 510E 
I 

1525 4474 J"IS PNUN IPEN DOWN 
1526 451') JMS 5270 
1527 4417 Jr"S Pi~L. T IPEN LEFT 
1530 4422 JM5 CSTEP 
1531 5327 JMP ,-l 

I 
IO~UM UOWN U.FT SlUE 
I 

1532 4513 JM5 55"0 
1533 4470 JMS ORUN fORUM IJOWN 
1534 4422 JMS CSTEP 
1535 5333 JMP , .. ~ 

I 
IPlN RIGHT ALONG TOP 
I 

1536 4513 JMS S500 
1537 4476 JMS P~RT 
1540 4422 JMS CSTEP 
1541 53J7 JMP .lIiJl 

I 
ID~UM up RIGHT SIDE 
I 

1542 4513 JMS 551d0 
1543 4466 JMS ORIJU IORUM Up 
1544 4422 Jr>1S CSTEP 
1545 5343 JMP .-2 
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~p I\J t. LtFTI MEt. T lSI POII\JT 
/ 

1546 45;0 j'1S S~:>IC 
547 44 7 ,J'~S P l.T /PF:I\J LEFT 

1550 4422 J'v,S CSI[P 
1551 5347 J;~f.l ,-.!. 
1552 57:'3 j.'1 f' • ·1 
1553 16i<li<l C5 1, 

I 
16i<l0 *lb0" 

/ 
IPtl\J UP, oACK TO Gt,HE.q 
I 

16210 4464 CSlJ, jMS PNUP IPEI\J UP 
16111 4510 JMS 52'\:? 
16212 4470 JMS ORUr-. 10RUM DOwl\J 
16213 4422 j'1S CST[P 
16214 52"2 J'1P ,-c 

I 
IMAJH. A DOT 
/ 

6 21 5 ~~~~ 
J;~S I PNU~ /PEN UOWN 

toa6 J'~S I PNJP IPEN uP 
I 
IMAKt. T'iF CE.I\JTER SlJUARE 
/ 

16;J7 45<15 J''1S 51"" 
101i<l 441>0 JMS ORUU IURU" Up 
1611 4422 J,'1S CSTE.P 
1612 5210 J."P ,-<I 
1613 45"2 JMS 52' 
1614 441>6 JMS DfWU IORUM Up 
1615 4422 J/'1S CSH.P 
1616 5214 JMP ,-"-

I 
IPtN ~IGHTI HALF SlUE 
I 

ih~ 2~~~ JMS PI\JUN IpEI\J DOWN 
JMS 51"iIl 

1621 4476 jM5 Pr-.f<T IpEI\J RIGHT 
1622 4422 jM5 C5T[P 
1623 5221 jMP ,~"-
1624 45"2 JMS 52' 
1625 4476 j,.,S PNf<T /PEN RIGHT 
1626 4422 jMS CST[P 
1627 5225 jMP ,-<I 
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I 
IO~UM UOOIN RIGHT SlUE 
I 

!~3~ 45~r" JMS 5 ,r" 
44 r" JMS O~DN IORUM 00011'4 

1632 4422 JMS CSTt.P 
1633 5231 JMP , ... l 

I 
IPt.N Lt.FT ALONG TOP 
I 

1634 451r" J'1S S2~0 
1635 4477 JMS PNL.T IpEN LEFT 
1636 4422 JMS CSTE'" 
1637 5235 JMP , .. i! 

I 
II)~UM UP L.EFT SIDE 
I 

164f/! 451f/! JI"1S S2:>~ 
1641 4466 JMS ORDU IORU'1 UP 
1642 4422 JMS eSTLP 
1643 52 41 JI'1P ,~i! 

I 
IPt.N RIGHT! Mt.ET 1ST POINT 
I 

1644 4505 JI"1S Slkl~ 
1645 4476 JI'1S PN~T IPEN R I GH T 
1646 4422 JMS es TLr' 
1647 5245 JMP ,.~ 

16,iIl 45"2 J'1S S2~ 
16;1 4476 JMS PN~T IPEN RIGHT 
1652 4422 JMS CSTEP 
16;3 5251 JI'1P ,-~ 

I 
IPt.N UP; MOVE BACK TO CENTER 
I 

16;4 441>4 J:-IS PNUP IpEN UP 
16" 45"5 JMS Sl"'0 
1656 447i1l JMS ORU,\j IORUM lJOOIN 
16;7 4422 JI"1S CSH.P 
16~f/! 52;6 JMP ,~i! 

16H 45"2 JMS S2:> 
1662 4470 JMS ORON IORU"1 aOOlN 
1663 4422 JMS CSTEP 
1664 521>2 JMP .~2 

I 
16~5 4474 J,'1S PNUN IPEN lJOWN 
1666 4464 JMS PNUP IpEN uP 

I 
IS'A~T UIAGONALS 
I 
IO~UM UP, PI:,N RlliHT TO LOWER RIGHT CORNER 
I 

667 
:~~~ 

JMS S5"0 
167i1l JI'1S DPPR IORUM UP; PEN RIGHT 
1611 4422 JMS eSTU' 
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1672 527rIJ ,-o! 
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I 
IUio(UM UOWr-,; PEN I.EFT; F'EN DOWN 
I 

1673 4'174 JMS PNUN IPEN 00,,111 
1674 4501 JMS 5 1 III 
1675 4475 JMS ON PI. 10Ru'" OOWNI PEN LEFT 
1676 4422 JMS CSTEP 
1677 5275 JMP , .. t! 

I 
IPI:.N UP; MOVE TO UPPER HIGHT HAND CORNER 
I 

1n0 4464 JI~S PNUP IPEN uP 
17211 451cj1 JMS 51" 
17i'J2 4476 JMS PN~l IPEN RIGHT 
17213 4422 JM~ ~~~EP 17i'J4 53"2 JM 

I 
IPI:.N Dll~NI DRUM UP, PEN LEFT 
I 

17215 4474 JMS PNUN IPEN UO"N 
17216 45"1 JMS Sl l1l 
17n 4473 JMS OPPI. 10RUM UP; PEN LEFT 
1710 4422 JMS csa.'" 
1711 53"7 JMP .-i! 
1712 4464 JMS PNUP IpEN UP 

I 
IPI:.N HIGHT TO MAio(GIN 
I 

1713 45"1 J""S 51" 
1714 4476 JMS PNRT IpEN RIGHT 
1715 4422 JM ~HEp 1716 5314 JM~ 
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I 
IDHUM Uow~ TO TOP OF SQUARE 
/ 

1717 45~1 J"IS 51.:1 
172111 447k1 JMS ORUN IDRU" lJowN 
1721 4422 J <; CSTEp 
1122 532k1 J~~; ,-I! 
1723 5724 J''IP 1+ 1 
1124 2,HIII LS(JR 

/ 
/ 
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2'''''' *2kl"", 
I 

~02J" 45"''' LSUR, JMS I S~ 1Il2J1 4477 JMS I P l.T IPEN LEFT ,2 INCH 
202J2 4422 JMS I CSTEP 
20213 52!!1 JMP ,-2 

I 

~U; 1 37 TAD K 1716 1.25 
3@2" ~CA CNTI\ 

202J6 4474 WRIT' J,~S ~T~~DN lED W 
211l2J7 4240 J S I~E~ R~G~T ,2 INCH 
21/J 11/1 4246 JMS OUOR IORUM UP ,2 INCH 

~:H ~~~~ JMS I PNUP IpEN uP 
J''1S OUQR IORUM UP .2 INCH 

2"13 42~4 Jr.,S LTPN IPEN LUT 2 INCH 
211114 4474 JMS I PNUN IPEN DOWN • 
2015 4262 JMS ONOR IORUM DOWN .2 INCH 
211116 42'4 JMS LTPN IPEN LI:.FT .2 INCH 
2017 4464 JMS I PNUP IPEN uP 
2i1l;10 42'4 JMS LTPN IpEN LEFT ,2 INCH 
2"21 4246 JMS DUOR IORUM Up ,2 INCH 
2022 20211l I Sf CNU IDONE WHEN SKIP 
2023 52"6 JMP WRIT 
2024 4240 JMS RTPN 
2 III 25 76"4 LAS 
2026 7,,1'4 RAL 
2027 7710 SPA CLA 
2"3" 5637 JMP I RTl<J IRE TRACE 
21/J31 45!!1 JMS I Sl!! 
2032 4470 JMS I ORDN IDRUM DOWN 
2033 4422 JMS I CSTI:.P 
2034 5232 JMP ,"2 
2i1l35 5636 JMP I ,+1 
21036 1/l614 Tl6 
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I 
2037 1447 RT19. R19 

I 
2040 3"'''''' RTPN. fl 
2041 4500 JMS I 52 
21il42 4476 JMS ) PN~T IPEN RIGHT 
2043 4422 JI1S ) CSTLP 
2044 5242 J"'1P ,-2 
2045 5641/l JMP J RTPN 

I 

~046 21030 llUUH. 0 
047 45010 JMS 52 

2050 4466 JM5 DHLlU IDRU~ Up 
2051 4422 JM5 CSTLP 
2052 5250 JMP .-2 
2053 5646 JMP I OULJH 

I 

i:~~ 00r.l0 LTI"N. II! 
4500 JMS 52 

Zltl56 4477 JMS PNLT IPEN LEn 
2057 4422 JfI15 CSTEP 
2060 5256 JMP ,-2 
2kl61 56!)4 JMP J LTPN 

I 
2062 3000 DNUH. 0 
Zr.l63 4500 YIS S2 
2064 4470 JMS DRLJN IDRUM llOWN 
21i!65 4422 JMS CSTE.P 
2066 52 64 JMP ,-2 
20H 5662 JMP I DNLJR 
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I 
/Tt.Sl I19A, CONCE.NTRIC SQUARES rOR 31 Ir-,CH PLOTTER 
I 
IPt.N UP; u~UM [lO~N FOR ~0 INCHES 
I 

2i;J70 4464 Tl"'A. JMS I pr-,up IpEN uP 
2071 1050 TAil K 777/J 
2 ill 12 3020 [)(;A Cf'4TA 
2.:173 45"1 JMS I 51'" 
2",74 441.:1 JMS I nRLlr-, IDRU~ LlOWN 2fil Ir-,CHES 
ZiIl75 4422 J'1S I CSH.p 
2076 5214 JMP ,~2 

2i1l17 2020 IS~ CNTA 
21210 5273 JMP Tl9A"3 

I 
18t.GIN 28 Ir-,CH SIJUArlE 
I 

2Hl 1041 RillA. TAO K 7764 
2132 3020 [lCA CNTA 
2133 4511<' JMS I 52'" 
2134 4417 JM5 I PNI.T IPEN l.E.rT 3i1l INCHES 
2U5 4422 JMS I CSTEP 

21il6 53"4 JMP 2 
2ta7 2",20 1St tNTA 
2110 5303 J~p I V '5 
2111 45"'3 JMS I S5'" 
2112 4476 jMS I Pr-,RT IRrr-, RIGHT 
2113 4422 JM5 I CSTEP 
2114 5312 jMP ,~2 

2115 5716 jMP I • "1 
2116 2200 CP1\1 

I 
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22~0 • 2~01!l I 

~~~~ ."46 CP 19, TAll K 7774 
276 JMS DUN 10RUM DOWN 14 INCHfS 

22iJ2 1fiJ46 TAl) K 777i1 
22iJ3 4320 jMS PtH IPEN RIGHT 14 INCHES 

I 
IMAKt:. II OuT 
I 

22114 4474 jMS I PNON IpEN DOWN 
22215 441>4 JMS I PNUP IPEN uP 
22iJ6 1fiJ46 TAD K 1774 
22iJ7 43"7 JMS DDU IDRUM Up 14 INCHES 
2210 4414 JMS I PNON IPEN DOWN 
2211 10 46 TAll K 7771 
2212 4320 jMS PRT IpEN RIGHT 14 INCHES 
2213 10 43 TAO K777fcl 
2214 4276 JMS DUN IDRUM DOWN 28 INCHES 
2215 1043 TAD K7771!l 
2216 4331 jMS PLT IPfN LEFT 21:! INCHES 
2217 1043 TAO K777fcl 
2220 4307 JMS DOU IORUM up 28 INCHlS 

046 TAO K77 74 HH ~3211l jMS PRT IPEN RIGHT 14 INCHES 
2223 4464 JMS I PNUP IPEN uP 
2224 1046 TAD K7771 
2225 4276 JMS nON IDRUM OowN 14 INCHES 

I 
2226 4474 jMS I PNUN IPEN UOWN 
2227 4464 JMS I PNUP IpEN UP 

I 
IMAKE ~ND SQUARE 
I 

2230 10' 0 TAD K7770 
2231 4307 JMS DOU IDRUM UP 7 I NCHE S 
2232 4414 JMS I PNON IPEN DOwN 
2233 1050 TAO K 7776 
2234 4331 JMS PLT IpEN LEFT 7 INCHlS 
2235 1046 TAO K7771 
2236 4276 JMS DON IORUM DOWN 14 INC HE S 
2237 1046 TAll K7771 
2240 4320 jMS PRT IPEN RIGHT 14 INCHES 
2241 10 46 TAD K777i1 
2242 4307 JMS ouu 10RUM Up 14 INCHlS 
2243 1050 TAD K 7770 
22H 4331 JMs PL IPEN LEFT 7 INCHES 
2245 4464 JMS I ~NUP IPEN UP 
2246 1050 TAD K7771> 
2247 4276 JMS DON IORUM DOWN 7 INCHES 
2250 4474 JMS I PNDN IpEN DOWN 
2251 4464 JMS I PNUP IPEN uP 
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I. 
IHE C[NTER SQUARE I'MAKI:. 

I 

~~§~ 7~40 CI.A CMA 
4 "7 JMS DDU IDRUM Up 3,5 INCHES 

2254 4474 JMS I PNDN IpEN OOWN 
2255 7040 CMA 
2256 4320 JMS PRT IpEN RI GHT 3,5 INCHES 
2257 1";0 TAO K 777b 
22~'" 4276 JMS DON IORUM DOWN 7 INCHES 
2261 Hl;0 TAO K 77lb 
22~2 4331 JMS PLT IpEN LEFT 7 INeHls 
22~3 10,0 TAO K 7776 
22~4 43"7 JMS no lOR M P 7 INCHES 
2265 7.'140 CMA lJ U U 
2266 4320 JMS PRT IPEN RIGHT 3,5 INCHES 
2267 44b4 JMS I PNUP IPEN UP 
2270 7040 CMA 
2271 4276 JMS DON IORUM DOWN 3 5 INCHES 
2272 4474 JMS I PNON IpEN DOWN 
2273 4464 JMS I PNUP IPEN uP 
2274 5675 JMP I , +1 IORAW DIAGONALS 
2275 2400 OlYA 

I 

~~;~ "'0"0 DON, (\ 

3020 DCA CNU 
23~0 4511 JMS I S3'''' 
23211 4470 JMS I DRON IORUM DOWN 
23lJ2 4422 JMS I CST~P 
23213 53"1 JMP ,~2 

23214 2020 lSi' CNTA 
23215 53"0 JMP ,-5 
23~6 5676 JMP I 00'1 lEx IT 

I 
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23"7 rIlliHl0 DDU, IJ 
2310 3020 DCA CNU 
2311 4!H1 J"IS I S3~1:l 
2312 4466 JMS I DRIJU IDRUM Up 
2313 4422 jMS I CSTEP 
2314 5312 j1'lP ,-2 
2315 21120 lSi' C/olTA 
2316 5311 jMP ,.5 
2317 5 7'li 7 jMP I DIJU IEXI T 

I 
2320 rIl0il0 PR r. 0 
2321 31120 O(;A CNTA 
2322 4511 jMS I S3~1il 
2323 4416 JM~ I PNR IPEN HIGHT 
2324 4422 jM. I CSTl" 
2325 5323 JMP , .. 2 
2326 20211 lSi! CNU 
2327 5322 jMP ,.5 
2330 5720 jMP I PRT lEX IT 

2331 rIlfU0 ~Lr III 
2332 3020 I ileA CI'iTA 
2333 4511 J"IS I S3~0 
2334 4477 jMS I PNI.T IPEN LEFt 
2335 4422 JMS I CSTEP 
2336 5334 JMP ,"2 
2337 21120 IS~ CNU 
2340 5333 JI'1 ;.5 
2341 5731 JI'tP I PLT IEXIT 
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I 
2400 -2"01:1 

I 
IUi'lAW UIAl>ONA(.S 
I 

24ill:1 4517 U1"'A, JMS I Sl J l:11:1 
24lJ1 441>7 JMS I DPPR loRUM UPI PEN RIGHT 
24212 4422 JMS I CSTEP 
241'3 52"1 JMP ,~2 

24214 4474 JMS I PNON IpEN DOPIN 
2H5 10'0 TAU K777b 
24116 3020 DCA CNU 
24217 4517 J,'1S I SlJldl:1 
2410 4475 JMS I DNPL IORUM DoWNI PEN LEFT 
2411 4422 JMS I CSTt:P 
2412 5210 JMP .'"'2 
2413 2020 lSi' CNTA 
2414 52"7 JMP ,.5 
2415 1043 TAO K 17 7" 
2416 3020 nCA CNTA 
2417 4511 JMS I S3'1:1 
2420 4416 J,'1S I PNRT IPEN RIGHT 28 INCHES 
2421 4422 JMS I CSTt:P 
2422 ')220 JMP ,-2 
2423 2020 lSi' CNU 
2424 5217 JMP ,.5 

I 

~H~ ~0,0 TAU K777b 
020 nCA CNU 

2427 4517 JMS I Sl J 0" 
2430 44/3 JMS I DPPL loRUM UPI PEN l-EFT 
2431 4422 JMS I CSH .. P 
2432 5230 JMP ,~2 

2433 2020 lSi' CNTA 
2434 5227 JMP ,-5 
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I 
IPtN HIGHT TO MA~GIN 
I 

2435 111143 TAU K777~ 
2436 4464 JMS I PNlJP IpEN uP 
2437 4714 J,'1S I PHIT IPEN RIGHT 28 I Net-If S 

I 
IDI<U'1 uOw,~ TO TOP OF" SQUARE 
I 

2441/1 11/1 43 TAD K 17 7~ 
2441 .. 7 '1!7 JMS I PUUN IDRUM DOWN 28 INCHES 

I 
2442 45"111 JMS I S2 
2443 4477 JMS I PNL.T IpEN L.ln .2 INCH 
2444 4422 J/IS I CSTEP 
2445 5243 JMP .~2 
244b 111136 TAil K771J 1.53 OlCIHAL. 
2447 31112111 DCA CNU 
24;1/1 4474 BRIT, JMS I PNUN IpEN DOWN 

245 1 47 11/1 JMS I XP~T IPEN RIGHT '~ INCH 

~~~~ 2!U JMS I XOlJD IORUM UP '2 NCH 
JMS I PNUP IPEN UP 

2454 4711 JMS I XDUU IORUM UP .2 INCH 
24;5 4712 jR~ I XL.T I E L.EfT .2 I",CH 
24;6 4474 I PNUN I~E~ DOWN 
2457 4713 JMS I XU'" IORUM OOWN ,2 INCH 
2461/1 4712 JMS I XU IpEN L.E.fT .2 INCH 
24S1 4464 JMS I PNlJP IpEN uP 
2H2 4712 JM~ I XLr I E L.EF"T .2 I CH 
2463 4711 JM. I XOUU 18R~M UP .2 IN~H 
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2464 2020 lSi! CNU IOONE WHEN SKIP 
2465 5250 JMP BR IT 
2466 4464 JMS I PNUP IPEN UP 
2467 10 45 TAD K 777J 
2470 4521 JMS I XPl.T IpEN LE.FT 17,5 INCHES 
2471 1045 TAD K777J 
2472 H5~ JMS I POU lOR ~ P 17,5 INCHES 
2473 4713 JMS I XO~U It:lA~K ~OWN ,1 INCH 
2474 4710 JMS I XP~T 

2475 4710 JMS I XP~T 
2476 761tl4 LAS 
2477 70kl4 RAL 
25"0 7710 SPA CLA 
25 01 57"6 jMP I DT19 IRE TRACE 
2~"2 1043 UD K7771tl 
25"3 4707 JMS I PUUN 
25"4 571tl5 JMP I , ·1 
25"5 0614 Tl6 IRERUN 

I 

~~:9 H~~ OT b9, Cf' 9 
PO N, OO~ 

2~10 2040 Xptq, RTPN 
2511 2046 XOUD, DuDR 
2512 2054 XLT, LfPI\j 
2~13 2062 XDN, ()I'"OR 
2514 2320 PRIT. P~T 

I 
2515 00"0 RYTE, 

'" 2516 4476 JMS PN~T IPEN RIGHT TENTH INCH 
2517 4476 JMS PN~T 
2~20 4476 jMS PN~T 
2521 4476 jMS PN~T 
2522 4476 jMS PNRT 
2523 5715 jMP RYTE 
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I 

26 21 £1 *2 iJiJ 
I b 

26~£1 !J11I;!£1 C2· (l 

26~1 72"£1 CI.A 
26212 1123 TAil TNTH 1,1 INCH 
26213 31111>0 D(;A SCNT I 
26114 56id0 J>1P I CO2 

I 

~6~5 "0<1111 C2:>· ?, 

liil6 72"0 CLA 
2bn 1124 TAl) QfiTR 1,25 INCH 
2610 3060 DCA SCNT 
2611 56:115 JI1P I C2' 

I 
2612 

~~n 
C~IC' 

~LA 2613 
2614 1126 TAU HALF 1,5 INCH 
2615 3060 !lCA SCNT 
2616 5612 JMP I CSc? 

I 
2617 

~UI 
C 71. 

~I.A 2b"0 
2b21 1125 TAl) SvNT 1,71 INCH 
2622 3060 DCA SCNT 
21>23 5617 JMP I C71 

I 
2624 

~U~ 2625 
CliJ£I' 

~LA 
2626 1127 TAll ONE 11 INCH 
2627 3060 DCA SeNT 
2630 5624 JMP I C1"0 

I 
2631 

'~~I 
C1 / 5, 0 2632 

Y~6 2633 113111 QIHS 11,75 INCH 
2634 3060 DCA SCNT 
2635 56.51 J"lP I Cl " 

I 
2636 

'~m. 
Cll7 • 

~LA 2637 
2640 1131 TAD SvNTY 
2641 3060 flCA SCNT 
2b42 56.56 J"lP I Cll7 

I 
2643 

'U' C2:>0' 
~I.A 2644 

2645 1132 TAll TWFy 12,5 INCHES 
2646 3060 DCA SCNT 
2647 5643 JMP I C2'0 

I 
265f 265 'US C3'0' 

~LA 
2652 1133 TAD THFy 13,5 INCHE.S 



26;3 31116111 
26;4 5650 

I 

16126 

DCA SCNT 
J,'1P I C3'iIJ 
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2635 00100 C4.!? 0 
2b36 7200 CLA 
2657 1134 TAil F(lRT 14,2') INr:HES 
26~111 30M~ DCA ~CNT 

2b61 5655 jMf' I r:4c!? 
I 

2b62 G 
2b63 ~~~~ 

?0C' 
~LA 

26~4 1135 TAil f V H IS INCHE.S 
2b~5 3r.H,0 DCA SCNT 
2b66 5662 jM;o I C?"IO 

I 
2667 

~~U 
G6",4, 

@LA 2670 
2671 11.56 TAil SIX4 16 INCHES 
2672 30f>0 DCA SCNT 
2673 56tl7 jMP I C6"'4 

/ 
2674 

~~~i C 6 10",. 
~LA 2675 

2676 1137 TIIlJ SIXH 16 INCHES 
2677 30b0 DCA SCNT 
27~111 5674 jMP I C61010 

/ 

27~1 
21 2 ~~~S 

G1 <I, 
@L.A 

2n3 11 40 TAll Tt. 11 0 I CHES 
271)4 31Ob0 DCA C~ N 
27a5 5701 jMP f ch 

I 27t ~~~~ 
C1,)"IO, 111 27 7 

y~~ 27U1 1141 THRT 11 9 ,6 INCHES 
2711 30b0 DCA SCNT 
2712 57"'6 j"lP I C1,)lOfd 

I 
ICHECK Fa" 5 OR lid MIL STEPS 
I 

2713 11000 FO"TN, ~ 
2714 76104 LAS 
2715 0027 A~[l fdHlld 
2716 7650 I A ~LA IIKI~ : 5 MIL 2717 5334 Jiljp TfIlML / 111 I L 
2720 1122 TAD CNTS IPOINTI:.R 
2721 3010 OCA 110 
2722 1347 TAl) 

~~MS IpolNTER 
2723 3011 DCA 
2724 13b7 TAil K 7761 1-15 OECIMA L 
2725 3020 DCA CNTA 
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2726 1411 CNVT • TAD I 11 ICET A NUMBER 
2727 71~4 eLL RAl IMULTIPLY BY 2 
2731/) 3410 n~ I 1ft:) 

2731 2020 I ~ CNU 
2732 5326 JMP CNVT 
2733 5713 JMP I FO~TN IEXIT 

I 
2734 1122 TNML. TAU CNTS 
2735 3010 O(;A lid 
2736 1347 TAD NUMS 
2737 3 III 11 D(;A 11 
27411l 1Jb7 TAD K 1761 
2741 3020 DCA CN1A 
2742 1411 TAD I 1 
2743 3410 O(;A I lid 
2744 2020 lSi! CNTA 
2745 5342 J,'1P .-3 
2746 5713 JMP I FU~T," IEXIT 

I 

~747 ~~~~ 
NUMS. . 

7,0 77b6 1-1f<! 
2/'1 7747 7/41 1-25 
2752 7671 7b71 /.71 
2753 771b 7/16 I-51/) 
2754 7634 76J4 I-HI'" 
2755 75"'1 7521 /-175 
27,6 7525 7'25 /-171 
2757 74tl6 74"'6 1-25'" 
27~0 7242 7",42 1-35" 
27~1 7127 7121 1.425 
27~2 7014 7iH4 1 .. 51/)'" 
27~3 66511l 665f<! 1-61/J0 
27~4 66,1/J 665f<! 1 .. 60f11 
27!l5 60Jf<! 6"'3f<! I-tr.!!'llll 
27~6 5211/J '; ~ 11<' /-1392 
27~7 77bl K7 / 61. 7161 I 
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I 

30 Ml *3i'J0i<J 
I 
I[JASH "08,WUT I NE 
I 

3011111 2111111111 REL.T, fl 
30~1 31112111 DCA CillT A 
31(l1l2 4212 J,~" DASH 
30113 202111 1St CIIIT A 
30~4 7410 S,\p 

3"215 56"111 J'''1P I RECT I[XIT 
31<l"6 4221 J,~S SPc 
3",Z7 21112111 I ::'f CNU 
3010 52.:l2 J"p RI:.CT+2 
311111 56~III JMP I RI:.Cr 

I 

~~l~ 2111111111 LJASt-t. ~ 

4414 JMS PNUN IPEN UOWN 
3014 45"5 JMS Sl~iIl 

3015 44:;6 JMS PNMV IPEN U.FT OR RIGt-tT 
312116 4422 JMS CSTI::P 
312117 5215 JMP ,-2 
3020 5b12 JMP I DASH lEX IT 

I 
I 

3021 ~0:/10 SpL., I'J 
312122 4464 JMS PNUP IpEN UP 
3023 45d5 JMS 51"1:) 
3024 44:)6 J,~S PNMV IPEN LEFT OR RIGHT 
3025 4422 JMS CSTEf' 
312126 5224 JMP ,-2 
3027 5621 JMP I SPC lEX IT 

I 
3030 r1l000 SHP. 0 
3031 76i114 LAS 
31:)32 7710 SPA CLA ICHECK FOR HALT 
311:133 74112 HLT IPRESS CONT TO GO ON 
31:)34 72"0 CL.A 
3035 201>121 I S~ seNT ISTEP COUNTER 
3036 5630 JMP I SH.P 
3037 2230 lSi STEP 
31i:l40 5630 JMP I STI:.P IEXIT 
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I 
II1UVt. ~OUrINES 
I 
IU~UM LJOoH 
I 

31)41 ~0il0 llRMLJN, QJ 

3"42 60"1 IJN Ipl ON 
3"43 6514 PI-DO IORUM llOWN 
3"44 5244 [21, j.w 
3"45 5641 j'1P OR'1UN 

I 
IlJ"UM UP 
I 

3"46 :30"0 llRMUU, QJ 

3047 60"'1 IJN Ipl ON 
3",0 6512 PLlJU IDRUM UP 
3"51 52?1 1::2~, J,'1P 
3"52 5646 J'1P DRMUU 

I 
IPtN Lt.F"T 
I 

1~~~ ''"'''0 PNI-FT, <1 
61/) ill IJ'; IPI ON 

~";5 g~~6 
PLPL IPEN LE-FT 

{l56 E.2 J , J~p 

3057 56;3 jMP PNLFT 
I 

31/)60 ,Hl{)" PI~"Tt. , <1 
3" 61 60{)1 IllN IPI ON 
3"62 6511 PLPR /PEN RIGHT 
3"63 52 63 [2'+, j,'1P 
3"64 5660 jMP PNRTt 

30!l5 2)0"'0 
I 
PNuWN <1 

3"66 60011 IJN IP I ON 
31/)67 6524 PLPU IPEN UOWN 
31/)70 5210 [2', jMP 
3"71 5665 jMP PNLJWlj 

I 
3" 72 011l''I0 PENUP, 0 
3"73 60ill luN /PI ON 
3"74 65id4 PLPU /PEN uP 
3"75 5275 [2°, jMP 
3"76 5672 jMP PE~UP 

I 
3"77 "0"0 DI1UPL Vl 
31210 60111 luN IPI ON 
31 21 1 6514 PI-IlU IORUM [JOlON 
3U2 6!>21 PLPL IPEN LEFT 



;>AL.,1Zl V134 ld-APR-69 16126 PAGE 42 

J1Z13 53"3 E. 2 / , j"lP 
31114 5677 J1P DMiJPL 

I 
31 , iJMLlPL, 
31~6 ~U~ ~ 0," IpI ON 
312'7 6~23 D>JF'L IORUM UP; pEN LEf T 

Hi~ :'3~lcl E21i, .PIP . 
57 5 J'''IP DMUPL 

/ 
3112 "0210 ilMLlP", 0 
3113 60~1 JO~ IpI ON 3114 6515 DJPR IORU" lJOWNI PEN RIGHT 
3115 5315 £2"', j"lP 
3116 5712 j,"IP DMIJP" 

I 
3117 Zl0~0 lJMUP", 0 
312O 6001 ION IPI ON 
3121 6513 DUPR IDRUM UPI PEN RIGHT 

~iB 3~B E3 11l ' j·'1P , 
jMP I DMUP~ 



32210 
32H 
32212 
32"3 
32"4 
32115 
32Z16 
32117 
3210 
3211 

3212 
3213 
3214 
3215 
3216 
3217 
3220 

3221 
3222 
3223 
3224 
3225 
3226 
3227 
3230 

3061 
6036 
6501 
52"'6 
65"'2 
20110 
72"0 
10 61 
60"'1 
54110 

00fj0 
76"4 
00.H'J 
7640 
5612 
2212 
5612 

76(14 
Hl10 
7620 
5630 
1035 
3333 
5633 
0201 

18-APR-69 

I 
·3~31l 

16126 

I 
IPHOGRAM 
I 

INTERRU~T SERVICE 

PlSV(;, 

I 

DCA SVAC 
KRB 
PI.. SF' 
JMP ,.3 
PI..CF' 
lSi! 0 
CI..A 
UD SVAC 
ION 
JMP 0 

ISAvE AC 
IcLEAR KEYBOARD 
ICHECK PLOTTER F'lAG 

ICLEAR F'lAG 
IRETURN *1 

IRESTORE AC 
Ip I ON 
IE)(!'t' 

ICHlCK ,O~ 12 OR 31 INCH PLOTTER 
I 
C1~31, 

I 
c y(;L.t:., 

I 
:Ii 

o 
lAS 
A l~lJ 
SO 
J'~p 

lSi! 
JMP 

LAS 
RAR 

Kkl41l" 
CLA 
I C1<!31 
C1231 
I C1~31 

SJ'~L C A 
/11" I l ,." 

TAD K763kl 
DCA K7621 
JMP I ,.1 
Tl 

IMASK BIT 3 
INO SKIP ~ 31 INCH 
IE)( I T 

IEXIT TO 12 INCH 
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:lRIT 24:;0 ON DR <!lIIb2 JM3 0026 PF18 136:; 
::121 2701 D,~PL ill III I:; JM4 12 61 PISVC 320111 
C1lJ0 2624 ONPR klllll1 JM5 1262 PLCF 6~1/I2 
C1231 3212 DPPL klill'S JM6 1263 PU1U 6~)14 
:::130" 27il6 OPPR ~0b' JM7 13"3 PLOU 6~12 
:::175 2631 ORON <lfd10 KI/lU11/! 0027 PLOT 111611 
Cl77 2636 n"llU <1fdbb Kfd4fdl/! 111030 PLPD 6~24 
:2 260t'l DR~1LlN J""1 K7470 00 31 PLPL 6521 
C25 2605 DRMDU J016 K1526 0"32 PLPR 6511 
C250 2643 o T 19 <!51/lb K7621 011133 PLPU 6::""4 CJ513 26:;13 DlJilR <!016 K7623 0I/J34 PLSF 6::i01 
:::425 2655 OUPL b5~J K7630 01335 PLT 2,531 
::::." 2612 DuPR b'lS K7713 0I/J36 PLUO 6::i22 
:::5"'111 2662 E1 "2kl,5 K7716 0I/J37 PNnN 11111174 
:::6a0 2674 E1f1 klJJ0 K7743 004fd Pr~n"N 31116:; 
C6a4 2667 Ell kl416 K 7761 2767 PNLFT 31115J 
:::71 2617 E12 04~fd K7764 0I/J 41 PNLT 11111177 
:::D1 1127 E13 kl4J6 K7765 0I/J42 PNMV 11111156 
:;U2 1133 E14 kl410 K7770 0I/J43 PI~RT 1111117b 
C03 1140 E15 kl4,6 K7772 0I/J44 PNRTE 3fd6il 
CU4 1144 E16 kl4b0 K7773 0I/J4:; PNIIP IIIrd64 
CU, 115t'l E17 kl4 16 K 7774 fdI/J46 PRECT 0rd57 
C06 11'4 Et8 015"'0 K7775 0I/J47 PRIT 1'514 
::U7 116t'l E19 ~'H6 K 7776 0I/J:'t'l PRT 232fd 
:::U8 1164 EO:! O1U1 KE5 0I/J51 PT1 1264 
COg 117t'l E2° "~2111 KT7 011152 PT2 126') 
CNTA 002t'l E21 J044 L31 1400 PT3 1266 CNTI:l 0021 En J0'1 LEFT 0I/J72 PT4 1267 ::;Nf5 21122 E0:!3 JI/"6 U31 13 66 PT5 1270 
CNVT 2726 £24 J!db3 LLF"T 1200 PT6 1271 CP19 22"0 E2:. 3010 LSOR ;>0(/1I/J PTl 1272 CSJ 16 00 E26 3075 LTPN ;>!d:'4 PT8 12 73 CSfE:J (Ilt'l22 E27 J1"',5 MVLFT 0053 PT9 1274 Cll 1026 E2R Sl1iel NUMS 2747 OfHR "124 CT2 111133 E29 J11' OCT12 111125 QIHS 11113111 GT 3 111137 EJ'" 3122 OC'f31 1234 R16A 111671 CT 4 1111 43 E4 rd2Jl ONE 0127 R19 1447 CT5 1047 E5 "24' P1?A 1r1l7, R19A 211111 CT6 1053 E::iA "217 P19A 01354 RECT 3"'0'" CT7 111157 E6 1:1263 PCl 1354 RITE "''''65 CTa 1063 EI kl21~ PC12 12 75 RT16 171637 CB 1067 E8 0306 PC2 13'55 RT17 1 "'lrd ::;V::LE 3221 E9 01316 PC3 13:'6 RT19 I'rd37 J19A 240t'l F1R 11<!b PC4 1357 RIPN 2rd4'" JASH 3t'l12 Fll.lA 1326 PC5 1360 RYTE "'1; )U'I 2276 FORTN 013 PC6 1361 510 11111111 JU:JR 6515 fQRT "134 PC7 1362 510rd 11110:' JUJ 23"7 rVH 1:113~ PCB 1363 51231 (/1116 JM )P~ 3t'l17 FvTN O1iel2J PC9 1364 S13rdlll 171117 
JM)P~ 3112 HALF 1:11~b PUON <!507 51?; 11111116 JMJPr. 31115 JM1 "fcl24 POOU 0t'l55 S177 17111111 
JMJP~ 3117 JM2 010.15 PlNUP 3kl72 52 01111" 
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525 01"2 xU ~512 
5250 0110 xPLT "1~1 
5350 0111 XPNH "142 
542!> 0112 XPRT 2!>Hl 
S!>~ 01"3 xTIM i!l063 
S!>1l1il 0113 
563'" 0114 
56214 0115 
511 01"4 
5C~T 0060 
SIX4 0136 
51xH 01,57 
Sf':; 3021 
SRll 0522 
SEP 3030 
SVAC 012161 
SV c 0062 
SV~T 0125 
SV~f'( 0131 
11 0201 
T11l 0320 
111 "400 
Tl2 0422 
113 0442 
U4 0462 
T15 21502 
Tl6 21614 
IHA 0661 
U7 1121"'0 
T17A 1217 
flS 10 '6 
USA 1276 
119 1423 
T19A 207121 
T2 02il5 
14 0223 
15 0233 
T6 02~1 
17 026, 
II:! 0277 
I'J 0310 
IE'i 014121 
THry 0133 
TH~T 0141 
1 I \H.~ 06"0 
IN'1L 27H 
INTioi 0123 
1 w F"Y 0132 
~HIC1 U 20 
~HIT 2121"6 
XU~ 2513 
xUJD 2,11 
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