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Hello 
And welcome to the June Ju_ly August & September I ssues, sorry for the. 
de lay,, AGAIN! 

Pages 2 to 26, i nclude all you could ever want t o know about the hardware 
of the +4. 

Pages 27 to 36, some progs fr om Andy Brett, how ga ve me the above! 

Pages 37 t o 48, program con ' t from Peter Crack. 

Pages 49 to 57 Letters. 

Pages 58 to 63 reviews. 

Pages 64 Lett er. 

Pages 65 Review. 

Pages 66 to 85 RS232 inf o for use by anybody that kn ows how to use it!! 

Pages 36 Orde r f orm for Aug/Se pt / Oct & Nov 1991 Mags. 

You will see that pages 50 to 53 have some ge rman info. This is for 2 
german di s k magazines for the +4 wh ich I get by exhange each t i me there 
due. I suggest th3t it is an investment to subscribe to them (even if you 
can't speak german, like me, because the programs that are given away on 
the di sk are of a very high standard, I Just wish I could produce the sa me 
quality. I unde r stand that the few german members that are members o f thi s 
group saw Cl6 /C l! 6/ +4 Bi Monthly Mentioned in each of these mags, so if you 
would lik e to see good new games & demos & useful ut!ls then write to th e 
people at the addresses given, th e y are mor e than willing to help, and 
would lik e lo here from you. 

Wel 1 I c ut ! t short, take care everybody, bye!!! 

Roy Robinson. 
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PLUS 4 PRODUCT SPECIFICATION 

MEMORY 

64K RAM. 60K RAM User accessible for BASIC programs. 

ROM 

32K ROM Standard (includes operating system and BASIC interpreter) with 32K additional ROM con­
taining the built-in productivity software. 

MICROPROCESSOR 

7501 Microprocessor - .89 or 1.76 MHz clock. 

DISPLAY 

40 Columns x 25 lines of text. 

COLORS 

128 Colors (16 colors; 8 luminance levels). 

CHARACTERS 

Upper & lower case letters, numerals and symbols. Reverse and flashing charachters. All PET graphic 
characters. 

DISPLAY MODES 

Text characters. High resolution graphics. Split screen text/high resolut ion graphics. Multicolor graphics . 

RESOLUTION 

320 x 200 Pixels 

SOUND 

2 Tone generators or 1 Tone and 1 white noise generator. 

VOLUME 

8 Volume levels 

KEYBOARD 

Full size typewriter style design 

KEYS 

67 Keys total. 4 Cursor control keys. 4 Programmed (reprogrammable) function keys (up to 8 user 
defined functions possible). Color control keys. HELP key. Upper and lower case character set. Graphics 
character set. 

INPUTS/OUTPUTS 

PLUS/4 MODEM (User! port. Serial port. ROM cartridge and parallel disk drive port. 2 Joystick ports. 
Cl 531 Cassette drive interface port. RF Output-channel 3 or 4. Video output-composite/ 
chrominance/luminance. Audio input/output. Power supply input. 



PLUS 4 PRODUCT SPECIFICATION (Continued) 

FEATURES 

Built-in extended BASIC 3.5 - over 75 commands . Built-in Machine Language monitor ~ over 12 
commands. Built-in graphics and sound commands. Screen window capability. Reset button (Warm 
startl. Built-in integrated productivity software . 

PERIPHERALS 

C1551 Fast Disk drive, Cl 531 Oatasette, MPS 802 Dot matrix printer, MPS 803 Dot matrix printer, 
DPS 1101 Daisy wheel printer, C1802 color monitor. 

OTHER PERIPHERALS 

C1541 Disk drive, MPS 801 Dot matrix printer, Cl 702 color monitor. 

PLUS 4 OVERVIEW 

The Plus 4 system is based on the 7501 microprocessor, an HMOS version of the 6510. Video pro­
ces~ing is achieved by the 7360 TEO chip. 64K bytes of dynamic RAM are accomplished by 8 (64K 
x 111.C. 's. (See page I. The system program is contained in 2 ( 16K x 81 RO Ms. The system supports 
up to 126K x 8 of ROM banked in 16K sections. By software control, through the 7360, ROM can 
be completely banked out and RAM banked in for a true 64K of RAM (minus 256 byte pages), allow• 
ing 60.671 bytes available for BASIC. 

Keyboard and joystick scanning are accomplished by outputting the row data on the data bus while 
addressing a particular register in the TED chip. This will in turn cause the TED chip to latch the column 
information . 

A standard serial port supports serial bus peripherals such as the 1 541 disk drive and the various 
serial printers . A cassette port is provided and the expansion port supports ROM cartrd iges . TTL serial 
ASCII is intended to drive an RS-232 adapter. 
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TOP CASE ASSY 

Top Case 
Keyboard, 67 Key, KKR-1 
Nameplate 
Shield Cl ip, R 
Shield Clip, F 

BOTTOM CASE ASSY 

Bottom Case 
Foot, Self-Adhesive 
Paper Shield 
Shield Chip 
Shield Plate 
Insulation Sheet 

ACCESSORIES 

Users Manual 
Power Supply 
RF Cable 
Switch Box 

PARTS LIST 
PLUS/4 

C 251453-01 
C 251501-01 
C 251655-01 
C 251855-01 
C 251856-01 

C 251454-01 
C 950157-04 
C 310156-01 
C 310199-01 
C 310197 -01 
C 31 0 198-0 1 

, c 310 196-0 1 
C 310157 
C 326189-02 
C 904778-01 

C - Commodore Stock Part 
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PARTS LIST - PLUS/4 PCB ASSEMBLY #3 10163-01 

PLEASE NOTE: Commodore part numbers are provided for reference only and do not indicate the 
availability of parts from Commodore. Industry standard parts (Resistors. Capacitors. 
Connectors) should be secured locally. Approved cross-references for TTL chip s. 
Transistors, etc. will be available in manual form through the Service Department 
in November of 1984. Unique or non-standard parts will be stocked by Commodore 
and are indicated on the parts list by a "C". 

INTEGRATED CIRCUITS DIODES (Continued) 

U1 7360 VLSI , Text Dislay (TED) CR1 Bridge Rectifiers DBA20C 
Sub: C 251535-01 (cont.} Sanyo 251026-03 
8360 C 251535-02 CR2 Diode. Zener RD 6.8 EB 900927-01 

U2 7501 Custom Microprocessor CR11-20 Diode. IN 914 Sub: 900850-16 
C 251536-01 Diode, IN 41 48 Taping 

U3 6551A (Synertek} 901895-02 251819-21 Sub: 
U4 74LS08 901521-03 Diode, IN 4148 900850-01 
U5 65298 Single Port Interface 

C 251640-03 RESISTORS - All values are in ohms-1/4 W 
U6 74LS04 901521-02 5% unless noted otherwise. 
U7 7406 901522-06 Al 4.7K R14 240 us 555 901523-01 

R2 10K R15 250 U9-10 74LS257 901521-57 
R3 470K R16 100K U11-18 4164-2 D-RAM 901505-01 

U19 7700-010 PLA C 251641-02 R4 220K R17 1.5K 
U20 74LS139 901521-18 RS 18K R18 47K 
U21 74LS175 901521-34 R6 1.5K R19 100K 
U22 74LS27 901521-22 R7 470K R20 3K 
U23 23128 ROM TED Basic RS 100K R21 1K 

C 318006-01 R9 1K R22 1K 
U24 23128 ROM TED Kernal R10 1K R23 1K 

C 318005-04 R11 12K R24 1K 
U25 23128 FUNCTION ROM. 3+1 LOW R12 10K R25 1K 

C 317053-01 R13 1K 
U26 23128 FUNCTION ROM. 3 + HIGH RESISTOR PACK C 317054-01 
U27 65298 Single Port Interface RP1, 2 3.3K. 6 PIN 902441-29 

C 251640-03 RP3. 4 68. 8 PIN 4 !SOLA TED 326149-06 

TRANSISTORS CAPACITORS 

Q1-Q3 2SC 1815 902693-01 Cl Elect 0.1 µF 25V 900100-40 04 2SD 880 902694-01 Sub: C2 Ceramic 0.1 µF 25V 251075-06 Tip 29A 902653-01 Sub: C3 Film 0.22 µF 100V 900150-11 2SD 1266 902694-04 C4 Film 0.22 µF 100V 900150-11 
C5-C6 Ceramic 0.22 µF 50V 900022-01 DIODES 
C7 Elect 2200 µF 16V 900101-33 

CR1 Bridge Rectifiers S2VB10 Sindengen cs Elect 10 µF 16V 900100-25 
215026-01 Sub: C9 Ceramic 0.1 µF 25V 251075-06 

Bridge Recitifers DBA208 Sanyo C10 Trimmer 40 pF 251029-02 
251026-02 Sub: C11 Ceramic 22 pF 50V 251070-14 

PLE~SE NOTS I SE L:EVE U24 SHOULD READ C 318004_05 

5 



PARTS LIST - PLUS/4 
PCB ASSEMBLY #310163-01 (Continu&dl 

CAPACITORS (Continued) MISCELLANEOUS (Continued) 

C12 Ceramic 220 pF 50V Sub: FB2-14 Ferrite bead 325563-01 
251071-26 Sub: FB15-21 Ferrite bead 903025-01 
Ceramic 220 pF 50V 900463-08 FB22-26, 

C13 Ceramic 150 pF 50V 251071-24 FB28-38, Ferrite bead 325563-01 
Sub: FB40 
Ceramic 150 pF 50V 900462-41 FB41-58 Ferrite bead 903025-01 

C14 Ceramic 0.1 µF 25V 251075-01 FB59 Ferrite bead 325563-01 
C15-C1 6 Ceramlc 0.1 µF 25V 251075-06 FB60 Ferrite bead 903025-01 
C l 7-ClB Ceramic 10 µF 16V 900100-25 FB61-63 Ferrite bead 325563-01 
C19 Ceramic 0.01 µF 25V 251075-01 FB64-65 Ferrite bead 903025-01 
C20 Elect 10 µF 16V 900100-25 
C21 Ceramic 0.1 µF 25V 251075-06 EMl,2 EMI Filter 251842-01 
C22 Elect 10 µF 16V 900100-25 
C23 Elect 1 µ.F 16V 900100-16 CN1 Connector 4 PIN (power supply) 
C24-C26 Ceramic 0.1 µ.F 25V 251075-06 C 251614-01 
C27 Elect 10 ,,F 16V 900100-25 CN2 Connector 6 PIN DIN )serial bus) 
C28-C29 Ceramic 0.1 µ.F 25V 251075-06 C 903361 -01 
C30 Elect 10 µF 16V 900100-25 CN3 Connector 7 PIN MINI DIN {cassette! 
C31 -C32 Ceramic 0.1 µF 25V 251075-06 C 251616-01 
C33 -C40 Ceramic 0.22 µF 25V 251075-07 CN4 Connector 50 PIN Female Edge 

Sub: (exoab) C 251630-0 1 
Ceramic 0.22 /LF 50V 900022-01 CN5-6 Connector 8 PIN MINI DIN 

C41-C51 Ceramic 0.1 /LF 50V 900020-06 (joy 1 & 21 C 251259-0 1 
Sub: CN7 Connector 8 PIN DIN {audio/video) 
Ceramic 0.1 µF 50V 9000010-01 325573-0 1 

ClOO Ceramic 0.1 µF 50V 900010-20 CNS Connector 18 PIN {keyboard) 
C 251841-0 1 

MISCELLANEOUS 

Ll Noise Filt er 251264-01 
Yl Crystal 14.31818 MHZ 251081-01 L2 Line Filter 906127-01 

Sub: Sub: 251 701 -01 
Crystal 14.31818 MHZ 251081-02 Sub: 

Y2 Crystal 1.8432 MHZ 900555-02 L3,L3 Coil Inductor 1.2 uHpt 901152-01 

SW1 Switch, Rocker C 251587-01 
Sub: 325570-01 

(PC Mount) Fl Fuse 250V 1.5A 90355 6-18 
SW2 Switch, Push Button C 251260-01 Fuse Clip 906102-01 

Cartridge Guide 310171-01 
Ml RF Modulator C 251844-01 Shield Box C 3 10172-0 1 

Sub: Shield Cap C 310173 -0 1 
RF Modulator 251311-01 

C - Commodore Stock Part 



RE . 17 14 13 2 6 8 9 113 

f.UN 
CLR 

5 
CTRL STOP SPACE or Q 2 

G) 3 w A SHIFT z s E 4 
0-

5 R 0 X C F T 6 
SHI FT LO CI 

11 
SW 

10 
7 y G V 8 H u 8 

@ 
9 J N M K 0 0 

0. p L 0 

@ 6 / ESC + 0 

DEL RETURN .r. @ 11 12 13 HELP 
18 

KEYBOARD MA TRIX 

- ~ 
; A2 1 48 -A3 

A l 2 47 - A4 
A 0 3 46 - A5 

VD D 4 4 5 - A6 

,i,OI N 1 40 RES CS(i) 5 4 4 - A7 

ROY 2 39 R/W csi 6 43 - AB 

IRQ 3 38 Q(j) R/W 7 42 - A9 

A EC 4 37 01 IRQ 8 4 1 -A 10 

vcc 5 3 6 02 MUX 9 40 - A l 1 

A 6 35 03 RAS 10 39 -A 12 

A1 7 34 04 CA S · 11 
73 6 0 38 -A 13 

A 2 8 33 0 5 <i>O 12 37 - A 14 

A3 9 32 06 COLOR 13 36 -A 15 

A4 10 
7501 

31 07 CLK IN 14 35 - A EC 

~ A5 11 30 p(j) K0 15 34 -BA 

A6 12 29 P1 K 1 16 33 - SND 

A7 13 2 8 P2 K2 17 32 - 07 

AB 14 27 P3 K3 18 31 - 0 6 

A 9 15 26 - P4 K4 19 30 -05 

A 1 16 25 PS KS 20 29 -04 

A 1 1 17 24 P6 K6 21 28 -03 

A12 18 23 -GATE IN K7 22 2 7 -02 

A 13 19 22 -A15 SY NC 2 3 26 - 0 1 

GND 20 21 -A14 vss 24 25 - 00 

PIN ASSIGNMENT PIN ASSIGNMENT 

U2-251536-01 Ul -25153 5 -01 

CUSTOM MICROPROCESSOR VLSI , TEXT DISPLAY 
(TEDI 
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M1 SCHEMATIC ON PAGE 11 

VSS 
CSQI 
cs, 
RES 
RXC 

XTL1 
XTLQI 

RTS 
CTS 
TXD 
DTR 
RXD 
RSQI 
RS1 

PIN 
CONFIGURATION 

1 28 
2 27 
3 26 
4 25 
5 24 
6 23 
7 6551 22 
8 21 
9 20 

10 19 
11 18 
12 17 
13 16 
14 15 

U3-901895-02 
ACIA 

-R/W 
-Cll2 
-IRO 
-07 
-06 
-05 
-04 
- 03 
-02 
-01 
-DCll 
-DSR 
-DCD 
-VCC 

I SYNERTEK jsvPG551A j 2 MHZ 

FE 
17 
16 
15 
14 
13 
12 
11 
IQI 

F7 
F6 
F5 
F4 

GND 

PIN 
CONFIGURATION 

- 1 28 
- 2 27 
- 3 26 
- 4 25 
- 5 24 
- 6 23 
- 7 22 
- 8 21 
- 9 20 
- 10 19 
- 11 18 
- 12 17 
- 13 16 
- 14 15 

U19-251641-02 
PLA 

-VCC 
-18 
-19 
-fi QI 
-ii 1 
-112 
-113 
- 114 
- 111 5 
-CE 
-FCll 
-Fl 
-F2 
-F3 

TRANSMIT/RECIEVE CHARACTERISTICS 

CHARACTERTISTICS 
-02 

SYM UNIT 
2 MHZ 

MIN MAX . 
TRANSMIT /RECEI VE 1ccY 400 CLOCK RATE - ns 

TRANSMIT/RECEIVE 1CH- 175 CLOCK HIGH TIME - ns 

TRANSMIT/RECEIVE 
tel 175 CLOCK LOW TIME - ns 

XTL1 TO TXD 
too 500 PROPAGATION DELAY - ns 

RTS PROPAGATION 1DLY 500 DELAY - ns 

IRO PROPAGATION tlRQ 500 DELAY I CLEAR) - ns 

(tr, tf ~ 10 to 30 nsl 
•The Baud Rate with External Clocking is: 

BAUD RATE 1 

16 x TCCY 

cs R/W D0-D7 

L L DATA BUS 
TO PORT · 

L H PORT TO 
DATA BUS 

H X ISOLATION 

L ~ LOW LEVEL 
H ~ HIGH LEVEL 
X ~ IRREVELANT 

R/W 
PCll 
Pl 
P2 
P3 
P4 
P5 
P6 
P7 

VSS 

-
-
-
-

-
-
-
-

-
-

PIN 
CONFIGURATION 

1 20 - V [ 
2 19 -C 
3 18 -0£ 
4 17 -O f 
5 6529 16 
6 15 

-DE 
-D E 

7 14 - DE 
8 13 -DE 
9 12 -DE 

10 11 -DE 

MOS 65298 3 MHz 

U5/U27-251640-03 
SINGLE PORT 

INTERFACE 

SA 
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PINOUTS ON PAGE 8 

;\j 

RATION 

- 18 

16 - VSS 
15 -CAS 
14 -DOUT 
13 -A6 
12 -A3 
11 -A4 
10 -A5 

9 -A7 

,._,IC RAM 
5-01 

COMMODORE 
PART 

NUMBER 

90 1505-0 1 

90150 5-01 

90 1505-0 1 

901505-01 

901505-01 

901605-01 

901505-0 1 

901505 -0 1 

901505-01 

901505-0 1 

901505-0t 

90 1505-0l 

APPROVED VEN DOR 
SOURCE 1 PA RT 
OF SUPPlY NUMBER 

HITACHI HM4864•3 

NEC ,.1'04164-2 

MITSUBISHI M 5K41 6NS-20 

MOSTEK MK4 564N- 20 

OKI MSM3764-20 

MICRON MT-4264-3 
TECHNOLOGY 

HITACHI HM48 64P-3 

MATSUSHITA MN4164P-20 
(PANASONIC! 

SIEMENS HY84164-3 

SHARP LH2164-Z1 

HITACHI HM4864AP·3 

TOSHIBA TMM4 164AP-20 

R/W SWITCH 

c..i 
w 

M EMO RY 0 MEMO RY 
AR RAY ARRA Y 

u, RO W DEC . ROW DEC. "' .. .. 
::;; u :E 

w < <( M EMORY 
"' 

0 MEMORY 
"' ARRAY J: 

J: ARRAY w ..,j w 
"' "' "' 0 "' w 

w "' u "' a:: 
a: :::i :::i ... 
u. = c..i = w w 

Q w g a: a: MEMORY 0 MEMORY w w 
ARRAY ARRAY "' "' z z w 

w 

"' "' 

"' 1/1 
w MEMORY MEMORY 
a: 
0 ARRAY ..,j ARRAY 
C 0 
< u 

FUNCTIONAL DIAGRAM 

' 

ACCESS POWER 
T IME CYCLES ACTIVE STAN! 
(nd In~> 

200 335 

200 375 

200 330 

200 , 345 

200 330 

200 JBS 

200 335 

200 330 

200 330 

200 330 

200 330 

200 330 

DAT A IN 
BU FFER 

DATA OU T 
BU FF ER 

CMWJ 

3 30 

250 

275 

300 

248 

300 

330 

275 

150 

248 

242 

275 

DIN 

DOUT 

---o VCC 

-+---0 vss 

(MAXII 

20 

28 

28 

21 

23 

JO 

20 

27 

20 

28 

20 

"2 2 
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PIN 
CONFIGURATION 

NC 1 28 -VCC 
A12 2 27 -cs, 

A7 3 2 6 -A13 
AS 4 2 5 -AS 
AS 5 24 -A9 
A4 6 23 -Al l 
A3 7 23 1 28 22 -CS, 
A2 8 21 -A1'1J 
Al 9 20 -CS, 
A'1J 10 19 -08 
01 11 18 -07 
0 2 12 17 -06 
0 3 13 16 -05 ·I GN 0 14 15 -04 

U23-318006-01 
ROM - BASIC 

PIN 
CONFIGURATION 

NC 1 28 -VCC 
A12 2 27 -CS, 

A7 3 26 -A13 
A6 4 25 -AS 
AS 5 24 -A9 
A4 6 23 -A11 
A3 7 23128 22 -CS, 
A2 8 21 -A1'1J 
A1 -' 9 20 - CS, 
A'1J 1'1J 19 -08 
D1 11 18 -07 
0 2 12 17 -06 
0 3 13 16 -05 

GN 0 14 15 -04 

U2 4-318005--04 

.I I.OM - KERNAL 



COLOR IN 

LUrt IN 

AUDIO IN 

LI 
22r 

.1200 

□ 

TOP VIEW 

REAR VIEW 

QI 

Alf 
/JO 

cs 
/SOI' 

COLOR OUT 

I.Un OUT 

conP our 

,'<2/ 
'-!-/SO . 

" .., 

i . .. 
" 

COMPONENT PARTS VALUE: R = n. C 
Q3, 04: 2SC460 OR EQUIVALENT. 
01, 02: 2SC1684 OR EQUIVALENT. 
03, 04: 1SS198 OR EQUIVALENT. 
02 : 1SS110 OR EQUIVALENT. 
D1 : 1SS119 OR EQUIVALENT. 

. .. ., 
i 

~ .. .. .. 

F, L 

NO. TERMINALS 

1 N.C. 

2 - AUDIO SIG. INPUT 

3 +B 1+5VJ 

4 SYNC + LUM. SIG. INPUT 

5 COLOR SIG. INPUT 

D.£TAIL (CH.SW) 
6 COLOR SIG. OUTPUT 

7 COMPO. SIG. OUTPUT 

8 SYNC + LUM. SIG. OUTPUT 

9 RF OUTPUT 

10 CHANNEL SELECT SW. 

RF Modulator layout and Schematic #251844 

H 
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LU/1 IN 

1"8 

,A,JJDJO IN 

OJ 
l< C.<. 0 HONO .TACK/ 

TOP VIEW 

tr: L_ -1.l 

REAR VIEW 

COLO!< OUT 

iun OUT 

conp our 

,.,, 
o• ,a- .1.JO 

~ . RF our .. 
7 .. 

04 I 

~ ~ . ~ ... ... 
" "' ~ O<./NC, 

COMPONENT PARTS VALUE: R = n. C ~ F. L ~ H 
03. 04: 2SC460 OR EQUIVALENT. 
01. 02: 2SC1684 OR EQUIVALENT. 
03. 04: 1SS198 OR EQUIVALENT. 
02 : 1SS110 OR EQUIVALENT. 
01 : 1SS119 OR EQUIVALENT. 

NO. TERMINALS 

1 N.C. 

2 AUDIO SIG. INPUT 

J +B l+SVI 

4 SYNC + LUM. SIG. INPUT 

5 COLOR SIG. INPUT 

01'.TAIL (CH .SN) 6 COLOR SIG. OUTPUT 

7 COMPO. SIG. OUTPUT 

8 SYNC + LUM. SIG. OUTPUT 

9 RF OUTPUT 

10 CHANNEL SELECT SW . 

RF Modulator Layout and Schematic-#251311 

1 2 



I ss ue 7, 1984 Com~uter 4 (:: commodore 

Model: Clfi, PLUS 4 

LINE DEFINITIONS 

AO to AlS 
AEC 
ATN 
BA 
BRESET 
Cl HIGH, Cl LOW 
C2 HIGH, C2 LOW 
CAS 
CLK IN 
COLO R 
COMP 
CE 
cs 
cso 
CSl 
CST MTR 
CST RD 
CST . SENSE 
CST WRT 
CTS 
DBO to D87 
DCD 
DRAM 
DRAM ADD 
DSR 
DTR 
EXT AUDIO 
GATE IN 
IRQ 
KO to K7 
KERN 
LUM 
MUX 
PO to P7 
RAS 
RESET 
RxC 
RxD 
R/W 
RTS 
SND 
TED 
TxD 
f 0 
f2 

TECH TOPICS 
;':. I 91:10 ca.,~:',.IOQOn r:. (l.USJNESS MAC:H!~~s 1/\: C 

Address Bit O to 15 
Address Enable Control 
Attention 
Bus Available 
Buffered System Reset 
External Cartridge Chip Select 

Dynamic RAM Column Address Strobe 
Master Clock {Single Phase , 14. 31818 Mllz) 

Chroma Output 
Composite Chroma and Luma 
Chip Enable 
Chip Select 
Low ROM Chip Select 
High ROM Chip Select 
Cassette Motor Control 
Cassette Read 
Cassette Sensor 
Cassette Write 
Clear To Send 
Data Bi t O to 7 
Data Carrier Detect 
Dynamic RAM 
Dynamic RAM Address 
Data Set Ready 
Data Terminal Ready 
External Audio Input· 
R/W GATE 
Interupt Request 
Keyboard Latch O to 7 
Kernal ROM Control Line 
Composite Sync and Luminen c e 
Address Multiple x Contr o l 
Port Bit Oto 7 
Dynamic RAM Ro w Add re ss Strobe 
System Reset 
Receive Cloc k 
Receive Data 
Read/Write Line 
Request To Send 
Sound Line 
Text Display 
Transmit Data 
System Clock (Varies betwe en 1 and 2 MHz) 
Artificial,r 2 , Address Valid Rising Ed g e , 

Data Va lid Fal ling Edg e 
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Issue 6, 1984 Computer 3 
commodore 

TECHTOPICS 
Model: PLUS 4 

Troubleshooting Aides 

NOTE: Visual inspection is critical in this unit! 
The upright position of many of the components used on the 
board can create problems. It is possible for them to be 
shorted to the shield or to each other. Make sure they are 
evenly spaced and do not contact the shield. 

Areas of the PCB particularly vulnerable to this 
problem are: 

Bottom right corner - caps 
Bottom center - Jl-J6 
Bottom left - Q3 sBorted to FB57 
Top left - ferrite beads 
Center - Twisted caps (just outside of RF can) 

1) NO VIDEO - Absolutely no video on screen 
A) Check for 5 volts 

O.K. If not: 1) Check fuse 
2) Check for twisted or bent cap s 

+ ( 5 V. short to grou nd 
3) Check Ll 

B) Check for oscillation at pin 14 of Ul 
O.K. If not: 1) Chec·k for good connection at 

pin 14 of Ul 
t 2) Check for good connection at 

Rl thru R7 
C) Check for LUM signal at pin 23 of Ul, at pin 4 of 

the . modulator, at pin 8 of the modulator , at FB3 
and at pinl of CN7 

D) 

E) 

O.K. If not: 1; Check for LU M signal sho rt e d 
to ground 

t 2) Check for ope n traces 
3) Check modulator 

Check for reset 
O.K. 

,. 
Check for control signals: 

Signal I.C. Pin Signal I.C. 
AEC Ul 35 R/W Ul 
AEC U2 4' 0 Ul 
CAS 01 11 MUX Ul 
CSl Ul 6 IRQ Ul 
CSl U20 15 ROY U2 
cso Ul 5 BA Ul 
cso U20 1 RA S Ul 

Pin 
7 

12 
9 
8 
2 

34 
10 
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2 ) BAD VIDEO - Scrolling lines on screen - Random 
b locks on screen - Blu_r r ed display 

A) Check Jl-J6 fo r shorts t o ground or each other 
O.K • 

• B) Check r eset f or correc t o pe r ation 
O. K • 

• C) Ch e ck Ul for proper oper a tion 
O. K. If not : l ) Check socket for good solder 

• 2) Check for bad Ul 
DJ Check U2 f o r p r o p e r operation 

O.K. I f no t : l ) Check socket 
+ 2) Ch eck for bad U2 

E) Check RAM data lines for correct amplitude 
O. K. If not: 1) Check for hot surface of RAM 

• 2) Jump out RAM to verify 
F) Check multip l exe r s U9 , Ul O - sig n als at RP3 

and RP4 sho u ld b e si mi lar i n frequency and 
a mpl itude 
O. K. If no t : l) Sus p e ct U9 or UlO 
+ 

G) Check ROM fo r chip selec t signal at p.in 22 . of 
U2 3 and U24 
O.K • 

• 
If not: 1 ) Check for signal generation 

at U2 0 
H) Check t hat all ROM addresses are present and 

co rr ect-amplit u de 
O.K. If not: 1) Trace problem addres s AO-A l S 

• I) Check Ul9, U23 , U24 by replncement with known 
good 

3 ) NO POWER 
A) Ve r i f y voltage + 5 a nd +9 vo lts 

l) Ch e ck for shorts to ground 
2) Check s witch 
3) Check power supply 

4) BAD BAS I C - Random charac t ers o n screen - Random 
co l or s - Power - u p message is miss i ng 

A) Check Basic ROM U23 
B) Check B thru I a bo¥e ( Bad Video) 
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5) NO COLOR or BAD COLOR 

A) Check Ul pin 14 for 14.318 18 MHz with 

Bl 

Cl 

D) 

frequency counter 
O.K. If not: ll Check solder joints of CTl 
♦ 

Check 
O.K. 
+ 

Check 

O.K. 
♦ 

and adjust for correct frequency 
2l Check crystal, Ql and Q2 
3l Check clock circuit for 

opens or shorts 
Ul pin 13 for Color Out signal. 
If not: ll Swap Ul w/known good 

modulator Ml pin 5 for Color In signal 
and pin 6 foe Color Out signal 

If not: l) Check Ml operation 

Check FB4 and CN7 pin 6 to see if color s i gna l 
is present. 

ll Check for s horts 

6) NO SOUND or BAD SOUND 

A) Check Ul pin 33 for SND signa l 
O. K. If not: ll Check socket for o pe n ci r cui t 
+ 2) Swap Ul w/kn ow n good 

Bl Check audio circuit for short to ground or loss of 
signal. 
o . K. I f not : 1 l Check Q3 - Be sure emitter and ba se 

are not shorted to 5 V. + 
C) Check modulator Ml 

1 l 
pin 2 for SND sign a l 
Adjust I. F. ca n ( top ri gh t of 
modulator) for. clean, lo ud volume 

7) SERIAL FAILURES 

2) Ml pin 2 t o gro und should read 
approximat ely 480 ohm s 

3) Check Ml f o r component f a ilure 

A) Check FB23-26 f o r shorts to shield o r each o ther 
B) Check U7, U2 and CN2 
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8) KEYBOARD FAILURES 

A) Check pins on ribbon cable f or good connection 
O.K. 
+ 

8) Check for shorts - CNS, CN6, FB's, Diode s 
O.K. 
+ 

C) Check chip select to U27 and the I.e. ~27 
O.K. 
+ 

D) Check Ul for proper operation 
O.K. If not: 1) Check socket 
♦ 2) Check for bad Ul 

9) FAILURES IN SOFTWARE MODE - All units s hould be checked f o r 
pr oper operation, when any repairs a r e necessa r y. 
To Check: 1) Press 'Fl' on keyboa rd 

2) Press 'Return' to enter Word Proc essi ng mode 
3) Press 'Commodore' key and 'C' key at the same 

time 
4) Typ e 'tc' and press 'Re turn ' to enter 

Spreadsheet 
5) Press 'Commodore' key and ' C ' ke y again 
G) Type 'tw' to return . to Word Processing mode 

Watch for video or loading problems, then: 

A) Check jumpers at Jl-J6 for correct connect ion 
O.K. 
+ 

B) Check Ul, U2, U25, U26 



De.r Roy, 

Andy Britt 
72. St. Neats Road, 

Eaton Ford, 
St. Neats, 

Huntingdon, 
Cambs. 
PE19 3B0, 

0480 213504 

22 July 1991 

I read Nick Ritchie's article about the Nufont program in the 
April/May issue, and I've written to him with a little information. 
For anyone else that is interested here's a rundown. 

I had problems with the program when it was first published, and sent a disk 
with my non working 'Nufont' to Your Coamodore, i recived back i corrected 
version, plus the descender set froa the C64 'New Characters on the MPS 
801/3' program. Also on the disk were two WP files 'Demo!' and 'De1102' these 
are a slightly different version of the Nufont Creating Characters article in 
Your Co~modore December 1988, 

One piece of information was missed out altogether, 
Quote from the article: 

'List 1. is published in the Serious Users Guide (1987) as a basic program, 
!New Characters on the MSP 801/3) DESCENDER SET,)' 

Then comes a line that was missed out: 
'This can be used if required. Line 110 is changed from SA=64512 to SA=28672' 

Using this information I typed in the program for the Italic Set (changing 
line 110 to SA•28672) and saved it, By loading 'Nufont',8,1 and then loading 
and running the 'Italic' program followed by SY530000, I had a working 
program. 
To make things easier 
saved the complete Nufont 
'Nufont ltalic',8 1 1 

loaded as before, then went into the monitor and 
Italic program, All I have to do now is load 

I hope this is of some help to anyone 
working. 

who had trouble getting the other fonts 

******* 
enclose two programs, one prints out a diary for a personal organiser. In 

order to get a double sided page it prints both sides side by side, you then 
cut out and fold in half so that the printing is on the outside, It is 
designed to print one week per page on 12in fan fold paper, 
The second program prints out a daily dated year planner and a undated 
monthly year planner for a personal organiser. Because both printouts are 
wider than normal paper, they are. printed down the paper. The day dated 
planner is about 13in long, making it print over the page perforations, and 
too long for a single sheet of paper. 

II anyone wants a copy of these prograai without the typing, or a copy of 
'Nufont', 'Nufont Italic', or my version of 'Word Pro' Nith five different 
descenders, send se a disk or tape and S. A, E. and I' 11 send you a copy. 



DIARY FOR PERSONAL ORGANISER 

100 POKE 59468,12 
111! CLR:DIH NS(26) 
121! REN THIS PROGRAH WAS WRITTEN BY J.R ROSSUH 
130 REN SUGGESTED BY 'JULIAN' IN THE HP BASIC LIBRARY 
141! REH DIARY PRINTOUT WAS ADDED BY A.J.BRETT 1991 
I 50 P•ll1 PR INT ":-l•I•I~I•r"•ll•l'ROGRAH TO GENERATE CALENDER FOR" 
160 PRINT "m FOR ANY NONTH " 
170 PRINT"m SINCE THE BIRTH OF CHRIST" 
180 PRINT "• OR PRINTOUT A PERSONAL ORGANISER DIARY AFTER 1900 WITH l WEE K TO 
2 PASES ' 
190 PRINT1PRINT" TYPE ALL FOUR DIGITS OF DESIRED YEAR "1PRJNT:PRINT,:INPUTG:PRINT 
200 PRINT1PRINT"DO YOU WAN T TO PRINT A WHOLE YEAR? (Y/Nl' 
210 GETKS:IFKSC >"N"ANDKS <> "Y"THEN210 
221! IFKS• ' Y'THENM • l:KS• ' P"1P•l:GOTD280 
230 PRINT1PRINT,:INPUT'MDNTH(l-12l';H 
240 PRINT:PRINT,'SCREEN OR PRINTER?" 
250 6ETKS:IFKSC ) "S"ANDKSC )" P"THEN250 
260 T0=TI: IFKS•"P'THEN280 
270 IF 6<1900 THEN 360 
280 SCNCLR 
291! D=(6-1900lt365 
300 FDR Q=l901 TO 6-1 
310 IF Q/4 =1NT(Q/4l THEN D=D+I 
320 NEXT 
330 D=D+2 
340 IFKS•"P'THEN710 
350 SOTO 44ll 
360 PRINT ':-l•I•I•m•IN•I•I•lYOU WI LL HA VE TO WAIT A BIT FOR THAT ONE" 
370 Da6t365 
381! FOR Qal TO 6-1 
391! IF Q/400=1NT(Q/400) THEN 410 
400 IF Q/l00=1NT(Q / 100)THEN 420 
410 IF Q/4=1NT(Q/4) THEN D=D+I 
420 NEXT 
430 D=D+l 
440 PRINT" :-l•I•I•I•I•I••DIIIJIDa ........... lJULIAN CALENDAR' 
450 FOR Ja l TO 24:READ HS(J):NEXT 
460 FOR J=IT07 : READ DS(J):NEXT 
470 PRINT HSl2•H-llTAB(351G 
480 PRINT1PRINT1FOR J=I TO 7:PRINT TA8(6t(J)-6)DS(JI;" ";:NEXT 
490 IF 6/400=1NT(G/4001THEN 510 
500 IF B/100•1NT(G/1001 THEN 520 
510 IF G/4•1NT(G/4l THEN MS141•'29' 
520 FOR Ja2 TO 2•H-2 STEP 2:Sl=Sl+VALIHS(Jll1NEXT 
538 IF H=l THEN Sla0 
540 S ■ Sl+D-7•1NT(ISl+Dl / 7) 
550 V•VALIHSl21MI l 
560 S=S+7:IF S>7 THEN S=S-7 
570 T•l+0•IS-ll1Ua5 
5B0 PRINT1PRINTTABIT-llJ 
591 IF T•37 THEN 610 
600 FDRD•ITOV1GOTD620 
610 PRINT l 1FOR D•2TOV 
620 PRINT DJSPC(U-LENISTRSID)l); 
631 IF POSl01 >34 THEN U=3 
641 IF POSl0) C34 THEN U=S 
650 NEXT 
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660 PRINT:PRINT:PRINT:PRINT TABl10l"TIHE•"INT(ITI-T01/36)/100 "MINUTES' 
670 PRINT:INPUT "ANOTHER";K$ 
680 IF LEFTJIK$,ll="Y" THEN 110 
690 IF LEFT$IK$,ll•"N" THEN END 
700 SOTO 670 
710 IFG<1900THENPRINT• :•I•I•I•I•I•J:•I•I•l SCREEN ONLY WILL NOT PRINT A DIARY",,"BEFORE 19 
00' 
720 IFG<1900THENFORJ=1T03000:NEXT:60T0150 
730 PRINT"•m•r•m~W•US YOUR PRINTER TURNED ON AND THE PAPER SET NEAR TO THE TOP OF 

PAGE? (YI' 
740 GETKEYK$:IFKJ<>"Y"THEN150 
750 IFP=lTHENPRINT":"I•I•m•I•I•I•W•l PRINTING A DIARY FOR THE YEAR";S:GOT0770 
760 PRINT" :"I•I•I•I•m•I•:r.I•l PRINTING A DIARY FOR ONE MONTH",,"IN THE YEAR";G 
770 OPEN4,4:CHD4:FORJ=1T037:L$•L$+"-"1NEXT:L$=L$+":":FORJ=1T037:L$=L$+"-"1NEXT 
780 F$=' L":FORJ=IT073:F$•F$+'_":NEXT:F$=F$+"~• 
790 S$ ■ ' r' :FORJ=lT073:S$=S$+'-':NEXT:SJ=S$+'7":FORJ=lT06:B$=B$+' ":NEXT 
800 FORJ•IT024:READH$1J):NEXT:M$(25)=H$(ll:H$126l=H$(2):RESTORE1490 
810 FOR J=1T08:READ O$IJ)1NEXT1T•28-LENIM$12•H-l)l 
820 GOSUB1240:PRINT:PAINTSPCITIM$12+M-ll;" ";G;BJ;M$12+H-11;" ';6 
830 IF 6/400=1NT(G/400)THEN 850 
840 IF G/100=INTIG/100) THEN 860 
850 IF 6/4=1NT(G/4) THEN H$(4)•"29" 
860 FOR J=2 TO 2+M-2 STEP 2:S1=S1+VAL(M$(J)):NEXT 
B70 IF H•I THEN S1•0 
880 S=Sl+D-7•INTIISl+Dl/7l:IFS=0THENS•7 
890 V•VALIH$12•Hll:C=l:D=01X=01Dl=l:D2•9-S 
900 DOUNTILC=)V:D=D+l:IFX•lTHENC=C+l 
910 TD=31-LEN(D$(0+4)):PRINTL$:IFX=0ANDD•STHENX=1 
920 IFX=0THENGOSUB1270:IFD•4THENC=D1+3:60SUB1250:PRINTL$:GOSUB1220:GOSUB1320:X=l 
:D=0:GOT01030 
930 IFX=0THEN1020 
940 IFD <> 4THEN970 
950 PRINTSPC(TD)D$(8);' ";:IFCC10THENPRINT" "; 
960 PRINTC;D$1D>:GOSUB1250:PRINTL$:60SUB1220:GOSUB1320:GOT01030 
970 PRINTSPCITD)D$ID+4l;:IFCC13THENPRINT" "I 
980 IFC<STHENPRINT" ';:ELSEPRINTC-3; 
990 PRINT" , 
1000 IFC C10THENPRINT" '; 
1010 PRINTC;0$(0) 
1020 GOSUB1250 
1030 LOOP:01•1 
1040 IFCC>VTHEN1090 
1050 C=C-2: IFD•3THEN1080 
1060 FORJ=D+1T03:TD•31-LEN(D$(J+4)):PRINTL$:PRINTSPC(TD>DJ(J+4l;' ';C;" "DI; 
0$ ( J) 
1070 60SUBl250:C=C+l:D1 2 Dl+l1NEXT 
1080 PRINTL$:PRINTSPCl261D$18);" 'Dl;D$(4):60T01140 
1090 C•C-2:D1=3-IV-C):IFD•3THEN1130 · 
1100 FORJ=IT03: TD•31-LENID$1J+4) l tPRINTU: IFC=V+lTHENC=l 
1110 PRINTSPC(TD)D$(J+4);:IFCC10THENPRINT" "; 
1120 PRINTC;" ';D1;D$(Jl:60SUB1250:C•C+l:D1•D1+1:NEXT 
1130 PRINTL$:PRINTSPCl26)0$18>;" 'D1;0$14) 
1140 IFP01THEN1170 
1150 C=Ol1H=H+l1V•VALIM$12•Hll:IFM•13THEN1170:ELSEGOSUB1250:PRINTLS:GOSUBl220:GO 
SUBl320 
1160 GOT0900 
1170 GOSUB1250:PRINTL$:PRINTF$:PRINT#4:CLOSE4 
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1180 PRINT":-:l•l"-m•t•Iol•l FOLD DOWN CENTRE DOTS SO THAT THE oJ PRINTING IS ON THE 

OUTSIDE,•1 
1190 PRINT' CUTOUT ram THE EDGE HARKS, GLUE AROUND EDGES AND" 
1200 PRINT'm PUNCH BINDER HOLES.• 
1210 PRINT'•l•!•J~Jll•ll•mo YOU Wl$H ANOTHER (Y)"1GETKEYKS: IFKS="Y"THEN110:ELSE END 

1220 PRINTFS:REH BOTTOH EDGE OF PAGE 
1230 FORJ=1T031:PRJNT:NEXT:REH PAGE SPACINGtALTER THIS TO CHANGE SPACING BETWEEN 

PASES 
1240 PRINTSS1RETURN1REM TOP EDGE OF PAGE 
1250 FORQ=1T07:PRINTtNEXT:RETURN 
1260 REN FIRST WEEK PRINT ROUTINE 
1270 IFS<STHENPRINTSPCITD)DS<D+4) 1' "1DS<D> 1RETURN 
1280 PRINTSPCITD>DSID+4);:IFD=4THENPRINT" '1:GOT01300 
1290 IFD+4(STHENPRINT" '1:ELSEPRINT" '1Dl;:Dl=Dl+l 
1300 PRINT' "1D2;DSID>:D2•D2+1:RETURN 
131l REN PRINT MONTH HEADINGS 

· 1320 T•28-(LEN(NS(2fN-I))) 
1330 IFC•VTHENT•28-LEN<NS(2*M+l)>1GOT013B0 
1340 IFC=V-3THEN1440 
1350 IFC>V-3THENT•27-LEN(HS(2•H+l)l-LEN(HS(2tH-l)l:GOTOl400 
1360 IFC>V-7THEN1420 
1370 PRINT:PRINTSPC(T>MS<2•H-1>;" '1G;BS;MS(2tH-1>1' ';G:D=0:C=C+3:RETURN 

1380 IFM•12THENG•6+1 
1390 PRINT:PRINTSPCIT)NS<2•H+ll1" '161BS;HS(2tH+ll;' "1G1D=0:C=C+31RETURN 

1400 PRINT:PRINTSPCIT)MS<2•M-I);' ";MS(2*M+ll;" '11IFH=l2THEN6=6+1 

1410 PRINTG;BS1HS(2tH+ll;" ";6:D=0:Dl=8-(V-C)tC=C+3tRETURN 
1420 PRINT:PRINTSPCIT)HS12tH-1);' ';G1BS;MS(2tH-1)1' ';HS(2tM+I);" ';:IFM=12THEN 

6=6+1 
1430 PRINTG:D=0:D1=11C=C+31RETURN 
1440 PRINT:PRINTSPC<T>HS12tH-I>;" ";G;BS;MS(2tH+I>;" ';:IFM=l2THENG=G+1 

1450 PRINTG1D=0:Dl•l:C=C+31RETURN 
1460 DATA JANUARY,31,FEBRUARY,28,MARCH,31,APRIL,30,HAY,31,JUNE,30,JULY,31 

1470 DATA AUSUST,31,SEPTEMBER,30,0CTOBER,31,NOVEMBER,30,DECEMBER,31 

1480 DATA SUN,MON,TUE,WED,THU,FRI,SAT 
1490 DATA SUNDAY,MONDAY, TUESDAY,WEDNESDAY, THURSDAY,FRIDAY,SATURDAY,NOTES 



YEAR PLANNER 

0 REM•••••• YEAR PLANNER FOR PERSONAL ORSIANISER •••••• 
100 Dll1CSl44) ,11112) ,5112) ,SI (12> 
110 6S%CHRSl8>1HS=CHRSIIS) 
120 RESTORE: PRINT':'l•m•llH•••••••••••::. PERSONAL !!!!' 
130 PRINT'••• .. 111• .. 111 .. • .. ••~• ORGANISER !!!!"1PRINT" ~?<EAR PLANNER!!!!' 
140 INPUT" : .. w .. r~l ENTER YEAR BETWEEN 1900 ~ 2500";Y$:Y=VAL(Y$) 
150 IFY<l9000RY>2500THENPRINT"• NOT ACCEPTABLE":FORJ=IT02000:NEXT:60TOI 
20 
160 PRINT•~~ DD YOU WANT A DAY DATED YEAR PLANNER, 
170 PRINT"• OR A UNDATED HONTHLY YEAR PLANNER?" 
180 PRINT" :'-W PRESS D OR H" 
190 SETKEYKS: IFKS="D'THENB00 
200 IFKS="H"THEN220 
210 60TOl90 
220 PRINT":'l~l!!W~r .. r,r .. r ........... l'LEASE WAIT - READING DATA" 
230 FORC=0T038 
240 FORB•IT012:READA 
250 CS(Cl•C$(Cl+CHR$(Al 
260 NEXTB,C 
270 FORB•IT061READA 
280 C$(39l=C$(39l+CHRS(A) 
290 NEXTB 
300 FORC=40TD42 
310 FORB=ITOl21READA 
320 CS(Cl•CS!Cl+CHRS(Al1NEXTB,C 
330 CS(43l=CHRf(255l 
340 L$=CS(37l1FORJ=ITDB:LS=LS+CS(36l:NEXT 
3~0 Ll$=LS+Cf(36l+C$(39l:CS=CS(39l 
360 SS=CS(37l:FORJ=IT09:SS=SS+CS(38):NEXT:TS=CS+CSl38l+C$ 
370 PRINT":"1•.I•l•la.m•r•!•llS THIS THE CORRECT YEAR? ~••;Y; "!!!!' 

380 PRINT" mlS THE PRINTER READY?":PRINT"ll!S THE PAPER SET TO TOP OF PAGE?":PRINT 
• •IIIIIIIIIISlllllla,1111<1111Y DR N 
390 GETKS:IFKS="Y'THEN420 
400 IFKS="N"THEN120 
410 60TD390 
420 READB,C,D 
430 PRINT":'l•l•l•I•W'-I•I•J NOW PRINTING HONTHLY YEAR PLANNER FOR"1PRINT"'-l 

• I y 
440 DPEN4, 4: PR INT#4, HS;' 1";: FDRJ=I TD63: PRINT#4, ,. - , ; : NEXT: PR INH4, '-i 'GS: PRINH4, 
HS"I "SPC 163)" I 'GS 
450 PRINTl4,HS'I + + + + + + 
I 'I GS 
460 PRINTll4,HS"I "SPC(63l' I "GS:PR!NTll4,HS"l_";:FORJ=IT063:PRINH4," - "1:NEXT:PRINT 
14, ._. '6$ 
470 PRINT#4, 6$; L$; CS (Bl; CS; LS; CS (C) 1 CS; LS; CS (0); H 
480 FORJ=IT041A=VAL(NIDS(Y$ 1 J,l))1READB,C,D 
4 9 0 PR IN Tl 4 , L$ I C $ (Bl I C $; L $; C $ (Cl I CS 1· L $; CS ( D l ; CS; C $ (Al ; C $: NEXT 
500 FORJ=IT041READB,C,D1PRINTl4,L$;C$(8l1C$1L$;C$(Cl1CS1LS;CS(Dl1TS:NEXT 
510 GDSU8730:GOSU8720 
520 FDRJ•ITOB:READB,C,D 
530 PRINTl4,LS1CS(Bl;CS;LS1CS(Cl1CS;LS1CS(Dl1TS1NEXT 
~40 A=1316DSUB700:GDSUB72B 
550 FORJ=ITDB1READB,C,O 
560 PRINTl4,LS1C$(8l1CS1LS;CS(C)1CS;LS1CS(D)1TS1NEXT 
570 A•13:6DSU87001BOSU872B 
580 READB,C,O:PRINTl4 1 6$;LS;C$(8l;CS;LS;C$(Cl;CS;LS;CS(Ol;TS 
590 FORJ=IT04:A=VAL(MIOSIYS,J,lll:READB,C,D 
600 PRINTl4,LS;CS(Bl;CS;U;C$(Cl;CS;LS;CSID>;CS;CS(A);CS:NEXT 
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610 FORJ•IT03:READB,C,D:PRINT14,LS;CS(B)1CS;LS;CS(C);CS1LS;CS(D);TS:NEXT 
620 GOSUB730 
630 PRINTl4,HS;"L"; :FORJ=!T064:PRINH4," - ';:NEXT:PRINH4,"I • 
640 PRINT":-J~l•,W•l•l•l CUT OUT ~ FOLD TWICE TO FORM THREE 
650 PRINT' EQUAL SECTIONS · EXCLUDING THE LEFT NARG!Nm• 
660 PRINT' FIRST FOLD FORWARDS TO FORM A CREASE BETWEEN THE R ~ Y IN FEBR 
UARY,' 
670 PRINT' THEN BACKWARDS TO LINE UP THE R/H END OF THE PAGE WITH THE CR 
EASE 
680 PRINT'm PUNCH HOLES IN LEFT MARGIN' 
690 PR INT" •l•l•J ANY KEY TO CONT I NUE': SETKEYKS: GOTO 1190 
700 FORK=1TOA:FORJ=!T02:PRINTl4,LS;CS(36l;CS;:NEIT1PRINTl4,LS;C$(36);C$; 
710 PRINTl4,C$(38>1CS1NEXTK1RETURN 
720 FORK•1T02:FORJ=IT02:PRINTl4,SS;CS;1NEXT1PRINTl4,SS;TS:NEXTK:RETURN 
730 PRINTl4,L1S1L1$JLIS;CS(33lJCS(37)1PRINTl4,LIS1LIS;LIS1CS(14lJCS(37) 
740 PRINTl4,L1SJL1S;L!S;CSfl0lJCS(37l:PRINTl4,Ll$Jl1S1LlS1CS(27)1CS(37l 
750 PRINTl4,LlS1LlS1LIS;C$(38l1CS(37l1PRINTl4,L1S1L1S;L1$1CS(25lJCS(37l 
760 PRINTl4,L!S1LlS1L1S;CS(21l;CS(37):PRINTl4,LIS;L1S1L1S;C$(10l;C$C37) 
770 PRINTl4,Llt1L1S;L1S1CS(23)1CS(37l1PRINTl4,LIS;L1S;Ll$;CS(23lJCS(37l 
780 PRINTl4,Ll$;LlS1LlS;Ct(l4lJCS(37):PRINT14,Llt;Llt;Ll$JCS(27)JC$(37l 
790 RETURN 
800 PRINT":·.m•l•l•l•t•l•I••lllllltlDll'LEASE WAIT - READING DATA' 
810 D•IY-1900Jt365:FORJ=1901TOY-11 IFJ/4=!NT(J/4)THEND=D+1 
820 NEXT:D=D+2 
830 J•2000:FDRC=0T038:RESTDREJ:FDRB=IT0101READA 1C$(Cl•C$(Cl+CHRS(A)1NEXTB:J=J+l0 
1NEXTC 
840 RESTOREJ1FORC•!TO~:READA:CS(39l=C$(39l+CHRS(AJ:NEXT:J=J+10 
850 FORC=40T042:RESTOREJ:FORB=1T010:READA1C$(Cl=CS(Cl+CHRS(AJ:NEXTB:J=J+10:NEXTC 
860 RESTORE2480:FORJ•1T012:READA1M(J)=A1NEXTJ 
870 IFY/400•!NT(Y/400)THEN890 
880 IFY/100=1NT(Y/100)THEN900 
890 IFY/4•INT(Y/4lTHENM(2l•29 
900 A=2:FORJ•1T011:Sl(Al•S1(A-ll+t1(Jl1A 2 A+l:NEXT1S!(ll•i! 
910 FORJ •ITO 12: S ( J J =S 1 ( J l+D- 7 *INT ( ( S 1 ( J l +DJ /7 l : S ( J J •S ( J l + 7: IFS ( J J > 7THENS ( J l =S ( J J 
-7 
92" NEXT:C$(43)=CHR$(255):PRINT":'.l~I•i.I~r~r~r•I•l!S THIS THE CORRECT YEAR? ~~•;Y;"!!!" 
930 PRINT'm!S THE PRINTER READY?':PRINT"m!S THE PAPER SET TO TOP OF PAGE?":PRINT 

•:••••••••••••IY OR N 
940 6ETK$1 IFK$='Y"THEN970 
950 _IFK$•'N"THEN12e 
960 60T094e 
970 OPEN4,41S•l 
980 D$•C$(28l+C$(15l+C$(29l+C$(32l+C$(29J+CS(22ltC$(2Bl+C$(43) 
990 Dl$=CS(l0l+C$(27l+C$(17J+C$(14l+C$(30J+C$f24)+C$(39l+C$(43l 
100e 02$sC$(29J+C$(!8)+C$(30l+C$(!3l+C$(14l+CS(23J+C$(23l+CS(43) 
1010 FORJ=1T071T$•T$+C$(42l:NEXT1Tf•T$+C$(43l1FORJ•1T071L$=L$+C$(36):NEXT:LS=L$+ 
C$143l 
1020 PR I NT ':'.l~l•r.I•l~I,l~l•l NOW PRINT I NG YEAR PLANNER FOR" I Y 
10 3 (II PR IN Tt 4 , H $ ; ', ... 1 1 FOR J • 1 TO 6 4 : PR I N Tl 4 , " -, I I NEXT I PR INT# 4 , " 7• G $ 1 PR I NT# 4 , H $ " I ' SP C 

(64)" 1'6$ 
1040 PRINTH,HS"I + t + + + + 

I' 16$ 
1050 PRINTl4, HS" I "SPC ( 64)" 1''6$: PR I NH4, HS" L'; 1 FORJ• I T064: PR I NH4, "--"; 1 NEXT I PR I NT 
14, '_J'G$ 
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1060 A=VAL(LEFTS(Y$ 1 lll:GOSUB1250:A=VAL!HIDS(YS,2,ll>:GOSUBl270:A=VAL(HIDS(YS,3, 
Ill: GOSUBl280 
1070 A=VAL!NIDS!YS,4,lll:60SUBl290 
10811 GOSUBl300:FORC=2TOl2:READA:60SUB1290:B=C:60SUB13001NEXT 
1090 A=VAL!LEFTS(YS,lll:GOSUBl290 
1100 A=VAL(MIDS(YS,2,l)):60SUBl2~1l:AaVAL(HIDS(YS,3,l)):GOSUB1270:AsVAL(MIDS(YS,4 
1 ll l 1GOSUBl280 
1110 PRINTl4 1 H$"L" JI FORJ•l T065: PRINT#4 1 "-'I: NEXT I PRINT#4 1 "I 'GS 
1120 PRINT''.J:•mlll•I•I•l CUT OUT Ir FOLD THREE TINES TO FORN FOUR 
1130 PRINT" EQUAL SECTIONS EXCLUDING THE LEFT MARGIN~• 
1140 PRINT' FIRST FOLD FORWARDS ON THE LINE BETWEEN JUNE Ir JULY, THEN FOLD THE 
RI GHTHAND 
1150 PRINT"END BACKWARDS TO MEET THE FIRST FOLDLINE THEN FOLD BACKWARDS SO THAT 
THE FIRST 
1160 PRINT"FOLD IS BEHIND THE LINE ON THE R/H SIDE "TA8(10l;"DF THE LEFT HARGIN" 
1170 PRINT"~l PUNCH HOLES IN LEFT NARGJN" 
11811 PRINT"•W•l ANY KEY TO CONTJNUE':GETKEYKf 
1190 PRINTl4,H$:CLOSE4 
1200 PRINT''.J:•~I•IoI•I•I•I•W•J DO YOU WANT TO RUN THE PROGRAM AGAIN?':PRINTTAB(l6)":•I•JY/N 

1210 GETKEYK$: !FKS="Y"THENPRINT"'.'J":CLR:RUN 
1220 IFKS•"N"THENl240 
1230 GOTOl210 
1240 PR I NT''.'J"; TAB ( 16) • :•I•llYE": END 
1250 PRINT#4,GS;C$(22>;CS(2Bl;CS(43>;DS1DS;DS;Df;DS1CS(36>1CS(Al;CS(43):RETURN 
1260 PRINTl4, 6$1 CS (22) i CS (28); CS (43) JDS; DS; DS; DS; OS; CS (36); Cf (A); CS ( 43) 
1270 PRINTl4,6$; CS(24l ;CS !31ll 1CS 143) ;DU;DU;OU;DIS;DU;CS(36) ;CS (Al ;CS (43) :RET 
URN 
1280 PR I NT# 4, 6 S; cs ( 23) ; cs ( 23) ; cs 143) I 02$; 02f; 02$; 02$; 02$; cs ( 36) ; cs I A) ; CS ( 43 l : RET 
URN 
1290 PRINH4 1 C$ (42) ;CS (42) ;CS 143); U; U; U; U; U;CS (42); C$ (Al ;Cf !43) :RETURN 
1300 F=M(Bl-1+5(Bl:Dl•3 
1310 O=NIBl1FORJs37TOISTEP-1:01=01-11!F01<1THENPR!NT#4,C$143l;:D1=7 
1320 IFF<JORD<1THENPRINT14,CS(41l;1NEXT:60T01380 
1330 IF0>29THENPRINTl4,CSl3l;1D•D-l1NEXT 
1340 IFD>19THENPRINTi4,CSl2) '11D•D-l:NEXT 
1350 IFD>9THENPRINT#4 1 CSl1l11D•D-l1NEXT 
1360 IFD >0THENPRINTl4 1 CS<36l11D•D-I 
1370 NEXT 
1380 READA,E:PRINT#4,C$143l;CS(A);CS(El;CS(43):D1•3 
1390 M$=STRS(M(B))1D ■ l1(8)1D2•VAL!RI6HTS01S 1 1)) 
1400 FORJ=37TOISTEP-11Dl=Dl-1:IFD1<1THENPRINTl4,Cfl43>;:D1•7 
1410 IFF ( JORD <ITHENPRINTl4 1 CSl41l;1NEXT:60T01440 
1420 PRINTl4,CS!02l;1D=D-l102=02-11IFD2<0THEND2=9 
1430 NEXT 
1440 REAOA,E:PRINT#4,CS(43l1CS(Al;C!(El;CS(43) 
1450 FORJ=1T071READA,E1PRINTl4 1 CS(36);CS(36)CS(43l;LS;LS;LS;LS1L$;CS(Al;C$(El;C$ 
(43):NEXT 
1460 RETURN 
2000 DATA255,128,188,230,238,246,230 1 188,128,128 1 128,128 
2010 OATA255, 128,254 1 152 1 152, 156 1 152 1 152, 128,128, 12B, 128 
2020 DATA255,128,254,134,IBB,224,231l,1B8,128 1 128,12B 1 128 
2030 DATA255, 128,188 1 230,224,184,176 1 254,128 1 128,128,128 
2040 DATA255,128,176,254,178,1B0,184,176,128,128,128,128 
2050 DATA255, 128, 188 1 230,224, 190 1 134,254, 128,128,128,128 
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2060 DATA255,128,188,230,230,190,134,252,12B,128,128,12B 
20711 DATA255, 128,140,140,152,176,230,254, 12B, 128,128,128 
2080 DATA255,128,18B,23il,23il,188,230,1B8,128,128,12B,128 
20911 DATA255,128,190,224,252,230,23il,188,128,128,128,128 
21011 DATA25S, 128,230,254,2311,231!, 188,152,128,128,128, 12B 
21U DATA255, 128, 190,2311,230,190,230 1 190, 128,128,128,128 
2120 DATA255, 128,188,230,134, 134,2311, 188, 128 1 128, 128,128 
21311 DATA255, 128,190,182,230,230,182,158,128,128,128,128 
2140 DATA25S, 128,254,134,134,158,134,254,128,128,128,128 
21511 DATA255,128,134,134,134,158,134,254,128,128,128,128 
21611 DATA255,128,188,230,246,134,23il,188,128,128,12B,128 
21711 DATA255,128,230,230,230,254,230,230,128,128,128,128 
2180 DATA255, 128,188,152,152,152,152,188,128,128,128,128 
2190 DATA255 1 128, 156,182,176,176,176,248,128,128,128,128 
2200 DATA255,12B,230,IB2,15B,158,·1B2,230,12B,128,12B,12B 
2210 DATA255,12B,190,134,134,134,134,134,12B,12B,12B,128 
2220 DATA255,12B,226,226,234,254,246,226,128,12B,128,12B 
22311 DATA255,128,230,246,254,254,238,230,128,128,128,128 
2240 DATA255,128,188,230 1 230,230,230,188,128,128,12B,12B 
2250 DATA255,12B,134,134,190,230,230,190,12B,12B,12B,128 
2260 DATA25S,128,176,1BB,230,230,230,1BB,12B,12B,128,12B 
22711 DATA255,128,230,182,190,230,230,190,128,12B,128,12B 
2281! DATA255, 128,188,230,224,188,134,252,128, 12B, 128, 12B 
2290 DATA255,128,152,152,152,152,152,254,128,12B,128,12B 
2300 DATA255,128,IBB,230,230,230,230,230,128,12B,12B,12B 
2310 DATA255,12B,152,164,230,230,230,230,12B,12B,12B,12B 
2320 DATA255,128,226,254,254,234,226,226,12B,128,128,12B 
23311 DATA255,128,152,152,IS2,188,230,230,128,12B,128,128 
23411 DATA255, 128,230,230,1B8,152,IBB,230,12B,12B,12B,128 
2350 DATA2SS, 128,254,134,140,152,176,254,128, 12B, 12B, 12B 
2360 DATA25S, 128,128,128, 12B, 128, 12B, 128, 12B, 12B, 128,128 
2370 DATA255,255, 128,128,128, 12B, 128,128,128, 12B, 128,128 
23811 DATAl2B, 128,128,128,128,128, 12B, 12B, 12B,12B, 128,128 
23911 DATA255,255,128,12B,12B,128 
2401 DATAl92, 192 1 192, 192,192,192,192,192,192,192,192,192 
24111 DATA170,213,170,213,170,213,1711,213,170,213,170,213 
24211 DATA255, 136,136,136,136,136,136,136,136,136,136,136 
2430 DATA28,22,19,14,10,10,25,33,23,29,36,30,14,36,10,22,36,27,11,36,33,14,36,36 
,27,36,36 
2440 DATA24, 19,15, 12,30, 14,29,23, 11,24, 14,27, 11,36,30, 14,36, 10,27,36,27,36,36,33 
2450 DATA23,19,22,24,3B,10,31,21,27,14,33,12,22,36,17,11,36,36,14,36,36,27,36,36 
24611 DATA13,10,10,14,3D,25,12,16,27,14,30,18,22,28,21,11,29,36,14,36,36,27,36,36 
24711 REP11 
2480 DATA31,28,31,311,31,30,31,31,30,31,30,31 
2490 DATA36,36,19,36,1B,33,23,14,311,10,10,27,27,36 133,25,36,21,10 
25011 DATA36,23,15,23,14 , 14,11,27,27,36,30,36,10,36,27,36,33,36,36 
25111 DATA36,36,36,36,22,36 1 111,36,27,36,12,36,17,36,36,36,36,36,36 
2520 DATA36 1 36,36,36,1B,36,25,36,27,36,18,36,21,36,36,36,36,36,36 
2530 DATA36,36,36,36,36,36,22,36, 10,36,33,36,36,36,36,36,36,36,36 
25411 DATA36,36,36,36,19,36 1 3B,36,23,36,14,36,36,36,36,36,36,36,36 
2550 DATA36,36,36,36,19,36,30,36,21,36,33 , 36,36,36,36,36,36,36,36 
25611 DATA36,36,10,36,30,36,16,36,30,36,2B,36,29,36,36,36,36,36,36 
2570 DATA28,36,14,36,25,36,29,36,14,36,22,36,ll,36,14,36,27,36,36 
2580 DATA36,36,24,36,12,36,29,36,24,36,1l,36,14,36,27,36,36,36,36 
25911 DATA36,36,23,36,24,36 1 31,36,14,36,22,36,11,33,14,14,27 1 10,27 
2600 DATA36,36,13,25,14,21,12,1B,14 , 23,22,23,ll,14,14,27 , 27,36, 36 
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•**•*~**~ *** *****~******************~******~*******~~**********~•~•**,~***** 
***************************** LUNAR LANDEk ********************************* 
***************************** oart 3 ********************************* 
**************************** t,v PETER CRACK******************************** 
** .. ************************************************************************* 
• Hello aoain. this •onth I will not tire vou w1tn lono exolanations of eacn 
* rout1 r1e. but .1ust 01ve vou tt,e outlir,e c,f wt,c1t ecSct1 or,e will Clo. 
• so n~re ooes. As alwavs first load in tne oroora••e so far (all oartsl. 
qt,00 - 4A0A T,·ar,sfer sc,nte OO1nters 'X'=start of trar,sfer c,oir,t 'Y'=nuR,ber of 

c-c,1r,ters count1no aown t.o ze!'"r.,. 
4A0B - 4Al 5 Sc1~e c1s ~bove. 
4Al6 - 4A28 s~ue sor1te anole and sdve sor1te oaae number. 
4A29- 4A36 Get sc,ri te c,aoe r,u111ber ar,d ;,nole save the111 in $460D and SDl. 
4A36- 4A45 Load sorite data into work1nno ;,rea. 
4A47 - 4A5E Set sc,rite nu11<t,er oet tt,is sorites data and rotatic,r, c,ointer. if 
• it i s eoual de, no •ore else 1,c,ve sonte one 01>:el oornt to the 
* rioht until $D7 is counted oown to zerci. this lines UD the ne"f 
• sor1te with the one on the screen. 
4A60- 4CD0 This n,utir,e is' for tt,e laroest sc,rite ilr,d 11akes all the chec"s ilS 
• reou1reci. 
4A60- 4AA9 This routine is done when last set of screens first entered. silve 

screen r,ua,Cier .iust lefi ;,rid oosub set new screer,. wc,rk c,ut the new 
sc,r1te-s oos1tion in the r1ew screen arrd c,r1r,t it reset rc1ster 

• offset fn,m i>iddle of sorite ir, H500 (orint so.-ite rc,utir,ei. 
4AAC - 4CD0 Start of main loco 3 (this is the looo for the laroest soriteJ. 
4AAC-4 AD9 Print rocket sorite. check SES is enoine runr,ina if no brar,ct, tc, 

• 
* 
• 
• 

$4ADB else lc,ild 'Y' reo. with flaa.e sc,rite start c,cdr,t ar,a 
i n,:,·eil se f hr,e sc,ri te swaD r,un,ber. check if it is odd if not 
Dranch to S4AC2 else load f$70 into 'Y' reo. (this is the start 
c:,ciint c,f the second fla11e sc,t"ite ;,nd tiV swc,[:ir:,ino one with tt-,e 
ott,er eacr, ti111e a flicker is oroduced). Set correct ar,ale ar,d set 
SE5 to tfill (fla111e sc,rite). oet ooir,ters and cwint sc,rite • 

qAD B If SE5 is zero tt,en oosub re1>ove fla111e sorite. 
4AD!l - 4AE A Check h1at,t c,f sc,ri te if it hos n,oved t,elo .. the stars or, tt,e 
~ screen then check ceillisic,r. oointet- $4604 arid if this is not eoucd 
• .iumc, tc, crc1sh ,..,,ut1ne. 
4AED- 4B0F This c,a r t checks all the values which haue to be correct to •ake 
• a aood landino. first has the rocket reached the level of• 

l andina site (all sites are ti97 c,ixels down the screen). then 
check if it is uc,riaht (it cannot land on its side). if ves then 
1s it still rotc1tino?. is it &ovino horizontci:llv?. and lci:stlv 
its vertical sc,eed. fit-st the t,ur,,jt·eds cc,lu111n then the ter,s 
anvthina less then ten can be cooed with bv the landina oear. 

• if it c,asses all these tests then branch to $4B12 else JHPS4BC1. 
4B1D-4B35 This c,art c,uts the hua,c, ir,t,:, ttsis landina olace so oreventino 
• it frorD bei na used aoai n. ren,e111t,er the rocket 11ust land on • flilt 
* c,lci:ce. oet sct"'een r..aae r1u111ber ond store it into the rout1r,e. 
• lc,ad the correct values ond store tt,en, into this screens data c,aae 
4B37- 4B3F Set this lar,dir,o c,laces r,u1sber in the 1,essiloe strir,o. ar,d increase 
* tt,e nun.ber of oood 1 cl'ndi nos t•v one. 
484 2- 4850 Print 1sessaae. 
4853- 4863 Gc,sut, cc,,.c,ress tt,e four fuel Villues intc, twc, $SC and S5D add U05 
• to S5C (the hur,dreds ar,d tt,c,us;,nds value) tt,us ;,ddir,o 500 fuel 

units tc, totc:11. this is dcme in. dec1111:tl to r,revent r1c1n numeric 
* Vdlues dD[fearir,o ir1 the total and oc,sut, retuFn the111 to t'"eoisters 
q[l66-4B75 Check r,un,ber of oc,c,d lar,dir,os if less tt,an 9 tt,er, t,rar,ct, tc, S4BBC 
* else or1nt end messaoe. 
qB 78- 4B89 Get kev ir,c,ut ar,d ct,eck ualue • N= .iun,c, to $41DB ond er,d a.n,e. 

Y= .iun10 to $5000 and start aac:11n. resetina the stack .iust 1n cci:se. 
4B89-4D9 7 Short delav so that •essa~es can be read. 
4R99 - 4RBE Gosub reset oointers. reset r;,ster offset and reset infor~ation 

l ist c:1ft er c1 aood lc:1ndino rec:1dv to start acci:1n with another rocket 
and - ~~D t o s tart of first screen. 

4f.iC1- 4C3 1 Hct1.11no f c,und tt,dt the r c,c ket hc1s not l.:tnded 1r1e cc,r1tinue the chec~s 
• c,r, its c,c,s 1t1(,r. this routir,e ct,ecks tc, see if it is "4Ctvirio of the 

••••••~*******************************CONTINUED*****~************~***~**** 
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we cr,eck trre vertical DQS1t1ori reo1ster and the to see 1f tt"1e wot~iJ 
'UP' i s still in Dloce .t the end of the uerticol sDeed indicator. 
if r,c, ther, brar,ch to S43C4 else cle.r screen soue r,resent screen 
t 101nters csnd oosub or- i nt next screen. oet sc,r1te anale and fFtlX 1n 
sc,l'i te two data c,aoe nun,t,er. clear $60 and reset raster offset. 
oosut, oet sc.r-1te ciointer-s. calculate t~,e eaos1tic,n reou1red c,n new 
screen to 11,ake tt,e sc,rite look as if it has .iust l'isen from the 
secor,o screer, lar,oir,o are;, <S60 and S61 ;,re tt,e oointers for 
•cross the screen and S62 tt,e or,e fc.r dc,wr,l. ;,r,d . iun,r, to the st•rt 

w of looo t~o. 
4C34-4C37 $4609 is the t,ioh bvte of the r.ositior, ;,cross the sc reen of the 
* sori tes r,oi nters sc, if this is zero then the rocket is r,ot irt the 
* noht hor,d side so br•nch to S4C7D else ••••••••• 
4C39-4C7A Tt,e rocket is ne•r the rioh hand side so check the low bvte 
* ao;,ir,st the li11it $4703. no? then br;.nch to t47CD • no11 check if 

* 
" 
* 

it is intendina tc, continue ac1virro rioht no? then aoain branch t,:, 
S47CD else. incre•se screen counter irnd see if we •re on tt,e last 
one if ves .iumc, to S4DB0 ar,d c,rint aessaoe else. set ur, ne>:t 

M: screer, calculc1te the r-ockets r,ew oosition. or i nt ne1i11 screen or11:1 
* or i r,t rc,cket then . iun,r, bock to st.rt of looo three. 
4C7D-4CBC As ;,boue t,ut for n,oui no off the left har,d edoe of the screen. 
4CBF-4CD3 If none of the above ;,c,r,lv then oet .iovstick returr,. reset sr,eed 

* 4D00-4D79 

* 
* 
* 
4D7A-4D88 

* • 
4D89- 4D9E 

* 
44DA-4DAD 

* 
* 
4DB0-4DCA 

* 
* 
* 
4DE0-4DFC 

* 
4E00-4E57 

* 4E58-4EAF 

* 
* 
* 
* 
4EB0- 4EFF 

* 
* -4F00-4Fl7 

* 4F19-4F2F 

• 
• 
• 
4F32 - 4F74 

" 
* 
4F77- 4FCA 

* 
* 
* 
" 

ar,d fuel r,ointers ;,r,d . iu•c•back to st .. rt of loor, three. 
This routir,e orints a r,ew screen. set draw r,oir,ters to left side 
of screen. ar,d draw ii line lir,kino ur, 88 dots usina the basic 
'DRAW' co1,11tar,d. r,c,w r,ut 48 dots at the too of the screen usina 
the sa11,e routir,e. 
Get .. r,d set r,ew sr,rite c,ointers 'X'=er,d c,f r,oir,ter ;,rea in S4800 
'Y' =nu11tt1er (,f ooi nters t,) fetc h the dcttca cared f or the second 
routine is $4900 • 
Random r,u111t,er aeneratc,r SA70E is the basic routine and the nun.bet· 
limits are r.laced into $4D92 and $4D96 for co11oarison. 
This routir,e clears tt,e under sc,rite dirt;, areas f c,r both the 
curr-ent rocket and flarr,e sorite this [,reuerrts sc,uric,us da:ta beino 
transferred from or,e sci--een to the ne ,:t. 
This routine isused when " rocket •oues c,ff the the last screen 
either left oi-- rioht and in dc,ir,a so leaves vour sector of cc,r,trol 
so •••• reset stack c,oir,ter tc, clear ar,v RTS addresses. clear tt,e 
screen ar,o orir,t a n,essaoe tt,er, .iu11c, to shc,rt delirv at $4BBC. 
Reset r,oir,ters ofter a oood landi no or n,ovi no off the tc,r, c,f one 
of the screen two cir- three orc,uDs. 
This is one of the secor,d or-our, of screer,s base lir,e the values 
do111n the screen. low bvte tt,e hiah bvte is olllavs :zero. 
This is the values for hc,11 far across the screen. low bvte the 
hioh bvte. no 111atti,-- which screen is beir,a c,rir,ted is ;,Iwavs 
taker, fro• S5300 to ·S5357. think c,f it os ;, .ioin the dots r,icture 
the u;,lues rer,reser,t the c,osi tior, of tt,e dots and the comc,uter 
.iust drirws or,e line to .ioir, tt,ea all uo. 
These Ic,ciftions de, rec,resent soDie 1c-or-tant infun,,a:tion but c1t the 
1110111ent irll I can tell vou is that the first three are the r.aae 
r,uw,bers of the second orouo of screen birse lines. 
Beorn the check fc,r c,ositic,r, ir, the first screen ;,r,d the second 
orouc, of screens. this c,art is for a.ovino uer. 
The rocket h;,s .iust 11oved off the tor, of screer, one. so r,rir,t 
1,essaoe ar,d .iu11,c, to delav. the two PLA cc,111,ar,ds at the stai--t a,·e 
to er,c:1ble the Dr-c,ordm,r,e to le;.ue d subrc,utir,e without e1n RTS 
sc,w,ett,i r,o .. t,i ct, car,r,c,t be done i r, &ASIC ( I think l • 
The rocket has . iust left a second level screen and n,c,oed to the 
first leuel screen. so. c~lculcate its new c,osition in screen one 
and .iun,c, to start of looo one. 
Check fc,r 11ouino c,ff the rioh side of the screen. if on screer, 
or,e ther, . iu110 to $48D0 and orir,t 11essaoe else if or, one of the 
screen t"o arouc, check tc, see if it is the last on the riaht if 
ves then aaair, .iun,c, to $4BD0 else JOoue to the next screen or, the 
riaht or if all else fails return fr011, subroutine. 



i ~~ - ~~~ ~• *~~~~~~ ~~ , ~~ *~-~~~~~~* - *** ** *** ~*** *~***~** ***** **~**** *~* ~**** *** * 
4FC&- 4FF7 As abc,ve but fot· 111ovir,o off U,e left t,ar,d edoe of tr,e screer, 
5000-50£9 This at last is the start ooir,t of the oroorau,e. 
5000- 5020 Hake sur e that all laridir,o olaces are cleared. 
5022 - 5039 Set oul of fuel flao to or,e (zero=r,o fuel). set r,u11ber of !.ridirios 
* t o zero. oosub set a fe• 11ore ooir,ters. i,r,d set n,ster offset tc, 
• orever,t flicker for the first two sizes of sorites. 
50 3E - 504F Se t s our,d ar,d vo lu1>e. 
5052- 5054 Set hi oh res screen. in TEDHON chi o. 
5057- 507E Set init i al v•lues for irifor11atior, lines. 
5081- 508C Se t initi~l ch~r~cters for infoa~t i on lines. 
509F - 50A9 Cl ei, r under sr,rite data areas. 
50 AB - 50CD Se t i07F8 so that $8000 t o $FFFF can be seen. set screen and 
• bor der colours to black. set chanicter and foreorc,ur,d colour. set 

a s ide 101< (this is so BASIC routines can be used). set cc,lour 
s ource to one (foreoround). set HI-RES (BASIC). set screen size 

• aoair, f or use of BASIC routi r,es. 
50CF - 50D2 Gosub clear screen and orir,t first aarue s c reen. oosub aet first 

50D5- 50E6 And orint sorite. 
50E7- 50E9 Set first screen r,umber. 
50EC- 5166 This is the l ooo for the first and s~allest sorite. 
50EC- 50EF Gc,s ub ~c,ve ar,d ori r,t sori te. oosub check if it t,as 11101,ed off the 

* screen. 
50F 2- 5100 n,eck t c, see if it has 11oved bel ow the stars. if ves ct.eek to see 

if it has crashed into sc,111ett,ir,a or, the screer,. ( $5BB0 is cnist, 
* routine . 
51 03-5 14C Check t o s ee if it is near one of the nine landino r,la ces thes e 
* ~r e 1n tnree orouDs of three so it is ~l~ost i~oossible t o cr~sh 

or, screen vr.e. t•ut it cc1r1 be done. 
5156- 5166 G0 sub aet .iovst1ck return. oosub uoda-te i nformr:tt ion l i nes a-na 
* uc,date vo lume. and .iua,c, back to the start of loc,o one. 
C000-C DF F Yet more data th i s is f or the laroest sr,rites flames. i n each oaoe 
* data fro" lc,catior, t$00 to t$6F is for fla11e c,r,e and 070 to UBF 
* i s fc,r fl a11e two ttC0 t c, UFF is blank ;,nd is r,rir,ted when the 

roc kets erioir,e is sw1tcr,ed off thus cleanrio the flalbe sor i te. 
;,r,d thats i t for ttoi s 11onth but there is 111ore to come. 

******* *** ** ** ********************* PETER CRACK**************************** 
**•************************************************************************* 
* 

- - --- ---------- ----- - ---------- - --- - - --- ---- --- - -------

**~**~********************************************************************•• 
HELLU k[J)'. 
* Ttn s 1s t'or tt"1e letters Ddoe. 
* Firs t <•ff a b10 thar,ks to NICK RICHIE f c,r tne rnfon,auon tie r,as sent t o 
* 11,e_ f o ll ,.:iw1r1a .:, r, ft·o11 t t1 1s cas r,e suaesteo. c oulcJ anvooav out tr.ere seno 1n 
• to t.r,e nIr:taa-z1ne some st,ort sound routines ir, BASIC or H/C which I couio 
* use 1ri t r,e oroorc1rr,1r1e. Now as 1t 1s or, c1aventure set 1n d r,~urited r,ouse 
* 14 1 tr1 a f ew or,os t. s . crec1v..v aoors. eerie ·w1r1os c,nd sue t. could I r,cive c1 few 
• souas alono t t,ose lines. As fa-r a-s NICK be1no the oldest •e~ber (in ~oe 
* l ha- t 1s> . I dm sure vou are nc,t. Co111c1utina is not .iust fc,t'" tr1e vouna. 
• thi s 1s al l ver v seri ous and arown ur, stuff. At least thatis what I tell 
* Rl: V f .:s 111 l v .:s s I dr ao then. ar-ound vet dnott,er cc1nmuter stctre. 
• 
• 

all the best till next ~onth 

PETER CR ACK. 



• '4AOO OIJ Vlk:! ~,; t.Oll ~46~~, ,; 41l62 38 St:C 
4A03 99 00 46 STA '4600, Y 4A83 ES 61 S!lC $61 
4A06 CA DEX 4A85 85 61 STA $61 
4A07 88 DEY 4A87 38 SEC 
4A08 10 F6 IlPL $4A00 4ABB B0 07 BCS $4A9 1 
4A0A 60 RTS 4ABA 0A ASL 
4A0B BD 00 49 LDA $4900. X 4ABB 0A ASL 
4A0E 99 00 47 STA $4700. Y 4ABC 18 CLC 
4A11 CA DE X 4A8D 69 All ADC UA0 
4A12 88 DEY 4A8F 85 61 STA $61 
4A1 3 10 F6 I<PL $4A!lB 4A91 20 BF 43 JSR $4 38F 
4A15 EA NOP 4A94 A9 00 LDA U 00 
4A16 AD 0D 46 LOA 1460D 4A96 85 60 STA $60 
4A1 9 48 PHA 4A98 A9 HI LDA U10 
4A1 A 29 0F AND U!lF 4A9A 85 62 STA $62 
4A1C 8D E7 53 STA 153E7 4A9C A9 68 LDA 068 
4A1F 68 f'LA 4A9E 8D 0F 41 STA $410F 
4A20 29 F0 AND urn 4AA1 BD 30 41 STA $41 30 
4A22 BD F6 53 STA $53F6 4AA4 20 65 42 JSR $4 265 
4A25 20 29 4A JSR $4A29 4AA7 A9 00 LDA U00 
4A2B 60 RTS 4AA9 8D 04 45 STA $4504 
4A29 AD E7 53 LOA $53E7 4AAC 20 07 40 JSR $4007 
4A2C 85 ES STA tE5 4AAF AS EB LDA $EB ,, 
4A2E 0D F6 53 ORA $53F6 4AB1 C9 01 CHP 001 
4A31 8D 0D 46 STA $460D 4AB3 D0 26 BNE $4ADB 
4A34 85 Di STA $Dl 4ABS A0 00 LDY 000 
4A36 78 SEI 4AB7 EE F4 53 INC $53F4 
4A37 BD 3F FF STA $FF3F 4ABA AD F4 53 LDA $53F4 
4A3A A0 01 LDY 00 1 4ABD 4A LSR 
4A3C 84 D0 STY tD0 4ABE 90 02 BCC $4AC2 
4A3E 88 DE Y 4AC!l A0 70 LDY U 70 
4A3F Bl D0 LOA ($D0>. Y 4AC2 98 TYA 
4A4 1 99 00 81 STA $8100 .Y 4AC3 48 F·HA 
4A44 CB INY 4AC4 A9 C0 LDA UC0 
4A45 D0 F8 BNE $4A3F 4AC6 0D E7 53 ORA $53E7 
4A47 A9 00 LDA U00 4AC9 8D 46 43 STA $4346 
4A49 20 F0 41 JSR $41F0 4ACC A9 01 LDA U01 
4A4C A4 D7 LDY $07 4ACE 85 ES STA $ES 
4A4E F0 0B BED S4A5B 4AD0 20 F0 41 JSR $41F0 
4A50 98 TYA 4AD3 68 PLA 
4AS1 48 PHA 4AD4 AB TAY 
4A52 20 13 44 JSR $4413 4ADS 20 FC 40 JSR $40FC 
4A55 68 PLA 4ADB 38 SEC 
4AS6 AB TAY 4AD9 B0 03 BCS $4ADE 
4A57 88 DE Y 4ADB 20 AB 43 JSR $43A8 
4A58 D0 F6 BNE $4A50 4ADE AD 0B 46 LOA $460B 
4ASA BD 3E FF STA $FF3E 4AE1 C9 3B CHP U 38 
4A5D 58 CLI 4AE3 90 2A BCC $4B0F 
4A5E 60 RTS 4AE5 AD 04 46 LDA $4604 
4A5F EA NOP 4AEB F0 03 BED $4AED 
4A60 BE D1 67 STX $67Dl 4AEA 4C Eli! 5B JHP $5BEl0 
4A63 20 54 43 JSR $4354 4AED AD 0B 46 LDA $460B 
4A66 A9 01 LDA Uill 4AF0 C9 97 CHP 097 
4A68 BD D2 6B STA $6BD2 4AF2 D0 1B BNE $4B0F 
4A6B AE D2 67 LDX $67D2 4AF4 AD E7 53 LOA $53E7 
4A6E AD 0A 46 LDA $460A 4AF7 D0 16 BNE $4I<0F ., 
4A71 38 SEC 4AF9 AD BA 53 LDA $53BA 
4A72 FD DB 67 SBC $67D8.X 4AFC CD DE 53 CHP $53DE 
4A75 10 13 BPL $4ABA 4AFF D0 0E BNE $4B0F 
4A77 49 FF EOR UFF 4B01 AD CE 53 LDA $53CE 
4A79 18 CLC 4804 C9 30 CHP 0 30 

4-D 4A7A 69 01 ADC U01 4B06 D0 07 BNE $4B0F 
4A7C 0A ASL 4B08 AD CF 53 LDA i53CF 
4A7D 0A ASL 4B0B C9 30 CHP 030 
4A7E 85 61 STA $61 4B0D F0 03 BED $4B1 2 
4A80 A9 A0 LDA U A0 4B0F 4C C1 48 JHP $4 BC1 



4B12 78 SEI 4BA3 BE CF 53 STX 553CF 
4B13 80 3F FF STA SFF3F 4BA6 CA DEX 
4Bl6 20 AB 43 JSR $43AB 4BA7 BE DB 53 STX S53DB 
4819 BD 3E FF STA SFF3E 4BAA A2 44 LDX U44 

481C 5B CLI 4I<AC BE D2 53 STX $53D2 
4BlD AD 19 4D LDA $4D19 48AF A2 49 LDX 049 
4B20 8D 33 4B STA $4B33 4BB1 BE DF 53 STX $53DF 
4B23 29 0F AND U0F 4BB4 A9 52 LDA ttS2 
4B25 AA TAX 4886 8D DE 53 STA SS3DE 
4826 BD E0 67 LDA S67E0.X 4889 A9 4F LDA U4F 
4829 8D 32 4B STA f4B32 4BBB 8D D3 53 STA $53D3 
482C A2 02 LDX U02 4BBE 4C CF 50 JMP $50CF 
482E BD E4 67 LDA $67E4.X 4BC1 AD 06 47 LDA $4706 
4831 9D 22 68 STA S6822.X 4BC4 CD 0B 46 CMP $4608 
4834 CA DEX 4BC7 90 6B 8CC S4C34 
4835 10 F7 BPL $4B2E 48C9 AD D2 53 LDA S53D2 
4837 AD D0 67 LDA S67D0 4BCC C9 55 CMP tS55 
483A 09 30 ORA 030 4BCE D0 64 BNE $4C34 ,_ 
483C BD D3 69 STA S69D3 48D0 20 67 CS JSR $CS67 
4B3F EE F7 69 INC S69F7 4BD3 AE 87 4E LDX HEB7 
4842 A9 69 LDA U69 4BD6 20 A0 4D JSR S4DA0 
4B44 85 23 STA $23 4BD9 BD B0 4E LDA $4E80. X 
4B46 A9 B0 LDA UB0 4BDC BD 19 4D STA HD19 
4848 BC' ,,,, J LL STA $22 4BDF 8D 25 4D STA $4D25 

41i4A A9 48 LDA U48 4BE2 BD B3 4E LDA S4EB3.X 
4B4C All 01 LDY 1$01 4BE5 20 05 4D JSR $4D05 
4B4E A2 01 LDX 001 4BEB AD E7 53 LDA S53E7 
4B50 20 E2 41 JSR $41E2 4BEB 09 80 ORA UB0 
4853 A0 0F LDY U0F 4BED 48 PHA 
4B55 20 00 56 JSR $5600 4BEE A9 00 LDA 000 
4858 FB SED 4BF0 B5 60 STA $60 
4B59 AS 5C LDA $SC 4BF2 A9 34 LDA U34 
4858 18 CLC 4BF4 BD 04 45 STA S45il4 
4B5C 69 05 ADC U05 4BF7 A2 BF LDX U8F 
485E 85 SC STA SSC 4BF9 A0 lF LDY Ulf 
4860 DB CLD 4BFB 20 00 4A JSR S4A00 
4861 A0 0F LDY U0F 4BFE A2 47 LDX U47 
4863 20 30 56 JSR $5630 4C00 A0 0F LDY U0F 
4B66 AD F7 69 LDA $69F7 4C02 68 PLA 
4B69 C9 39 CMP 039 4C03 BD 0D 46 STA i460D 
4B68 90 lF BCC $4B8C 4C06 20 0B 4A JSR S4A0B 
4B6D E6 23 INC $23 4C09 A9 A0 LDA UA0 
4B6F A9 18 LDA 018 4C0B 85 61 STA $61 
4B71 A0 08 LDY U0B 4C0D A9 70 LDA 070 
4B73 A2 04 LDX 004 4C0F 85 62 STA $62 
4B75 20 E2 41 JSR $41E2 4C11 EE 79 42 INC $4279 
4B78 20 E4 FF JSR $FFE4 4C14 EE 98 42 INC $4298 
487B C9 4E CMP U4E 4C17 20 74 42 JSR $4274 
4B7D D0 03 BNE $4882 4C1A CE 79 42 DEC $4279 
4B7F 4C DB 41 JMP $41DB 4C1D CE 98 42 DEC $4298 
4B82 C9 59 CMP US9 4C20 8D 3E FF STA SFF3E 
4B84 D0 F2 BNE $4B78 4C23 58 CLI 
4886 A2 F0 LDX UF0 4C24 AE D0 67 LDX S67D0 
4888 9A TXS 4C27 BD AF 6B LDA S68AF.X 
4B89 4C 00 50 JMP $5000 4C2A 85 62 STA $62 
4B8C A2 FF LDX UFF 4C2C BD BF 68 LDA $68BF.X 
4B8E A0 00 LDY 000 4C2F 85 61 STA $61 
4890 20 11 E3 JSR $E311 4C31 4C D5 51 JMP S51D5 
41<93 88 DEY 4C34 AD 09 46 LDA $4609 
4B94 D0 FA BNE $4890 4C37 F0 44 BEO $4C7D 
4896 CA DEX 4C39 AD 0A 46 LDA S460A 
4B97 D0 F7 8NE $4B90 4C3C CD 03 47 CHF' $4703 
4B99 20 rn 4D JSR $4DE0 4C3F D0 3C BNE S4C7D 
41"9C A9 34 LDA U34 4C41 AD DE 53 LDA $53DE Ct~l 4B ';>E 8D 04 45 STA $4504 4C44 C9 52 CMP .tfi52 

4BA1 A2 33 LDX U33 4C46 D0 35 8NE S4C7D 



4C48 EE 00 67 INC $67D0 4015 SA TXA 
4C4B AE 00 67 LDX $67D0 4016 48 PHA 
4C4E E0 0A CPX U0A 4D17 BD 58 68 LDA 16858.X 
4C50 D0 03 BNE $4C55 4DlA SD Bl 02 STA $02B1 
"1C52 4C 80 4D JHP S4DB0 4D1D BD 00 53 LDA 15300.X 
4C55 BD AF 6B LDA $6BAF .X 4D20 SD B2 02 STA $02B2 
4C58 8D 87 4E STA S4EB7 4D23 BD 00 68 LDA $6900.X 
4CSB BD BF 6B LDA $6BBF.X 4D26 SD B3 02 STA $02B3 
4CSE BD D1 67 STA S67D1 4D29 A9 00 LDA U00 
4C61 20 54 43 JSR $4354 4D2B 8D 84 02 STA $0284 
4C64 A9 00 LDA U00 4D2E 20 DA C0 JSR $C0DA 
4C66 85 60 STA $60 4031 68 PLA 
4C68 A9 lC LDA UlC 4D32 AA TAX 
4C6A 85 61 STA $61 4D33 EB INX 
4C6C AD 0B 46 LDA $4608 4D34 E0 SB CPX use 
4C6F 38 SEC 4D36 D0 DD BHE S4D15 
4C70 E9 20 SBC U20 4D38 A2 30 LDX U30 
4C72 85 62 STA $62 4D3A BA TXA 
4C74 20 BF 43 JSR $43BF 4D3B 48 PHA 
4C77 20 65 42 JSR $4265 4D3C A9 00 LDA U00 
4C7A 4C AC 4A JHP S4AAC 4D3E SD 96 4D STA 14D96 
4C7D AD 0A 46 LDA S460A 4D41 SD B4 02 STA $0284 
4C80 CD 05 47 CHP 14705 4D44 SD B0 02 STA $0280 ,, 
4C83 D0 3A BNE $4CBF 4047 A9 02 LDA U02 
4CBS AD DE 53 LDA S53DE 4D49 8D 92 4D STA $4D92 
4C88 C9 4C CMP U4C 4D4C 20 89 4D JSR 14D89 
4C8A D0 33 BNE S4CBF 4D4F 8D B2 02 STA $02[<2 
4C8C CE D0 67 DEC $67D0 4D52 8D AE 02 STA $02AE 
4CBF AE D0 67 LDX $67D0 4D55 A9 FF LDA UFF 
4C92 D0 03 BNE $4C97 4D57 8D 92 4D STA 14D92 
4C94 4C B0 4D JHP S4DB0 4DSA 20 89 4D JSR $4D89 
4C97 BD AF 6B LDA 16BAF.X 4D5D 8D Bl 02 STA $02Bl 
4C9A 8D B7 4E STA S4EB7 4D60 8D AD 02 STA $02AD 
4C9D BD BF 6B LDA S6BBF.X 4D63 A9 24 LDA U24 
4CA0 8D Dl 67 STA $67D1 4D65 8D 92 4D STA 14D92 
4CA3 20 54 43 JSR $4354 4D68 20 89 4D JSR S4D89 
4CA6 A9 00 LDA U00 4D6B BD 83 02 STA S02B3 
4CA8 85 60 STA 160 4D6E BD AF 02 STA 102AF 
4CAA A9 F4 LDA UF4 4D71 20 DA C0 JSR 1C0DA 
4CAC 85 61 STA $61 4D74 68 F'LA 
4CAE AD 0B 46 LDA 1460B 4D75 AA TAX 
4CB1 38 SEC 4D76 CA DEX 
4CB2 E9 20 SBC 020 4D77 10 Cl EfPL 'f4D3A 
4CB4 85 62 STA 162 4D79 60 RTS 
4CB6 20 SF 43 JSR 1438F 4D7A A2 lF LDX UlF 
4CB9 20 65 42 JSR S4265 4D7C A0 lF LDY UlF 
4CBC 4C AC 4A JHP 14AAC 4D7E 20 00 4A JSR S4A00 
4CBF 20 58 54 JSR $5458 4D81 A2 llF LDX U0F 
4CC2 20 A0 42 JSR 142All 4D83 A0 0F LDY U0F 
4CC5 A9 99 LDA U99 4085 20 0B 4A JSR S4A0£t 
4CC7 38 SEC 4D88 60 RTS 
4CCB ED 0B 46 SBC S460B 4D89 20 SE A7 JSR SA70E 
4CCB 4A LSR 4D8C A0 04 LDY U04 
4CCC 4A LSR 4DBE B9 03 05 LDA 10503.Y 
4CCD 8D D4 6B STA 16BD4 4D91 C9 24 CHP U24 
4CD0 4C AC 4A JMP S4AAC 4D93 B0 05 BCS S4D9A 
4CD3 EA NOP 4D95 C9 00 CMP U00 

4D97 90 01 BCC S4D9A 
4D00 20 67 CS JSR SC567 4D99 60 RTS 
4003 A9 BS LDA U[t0 4D9A 88 DEY 
4D05 8D AF 02 STA S02AF 4D9B 10 Fl BPL S4D8E 
4D08 A9 00 LDA H00 4D9D 38 SEC 
4D0A SD AE 02 STA S02AE 4D9E B0 E9 BCS 14D89 
4D0D SD B0 02 STA S02£t0 4DA0 A0 00 LDY U00 

(_t 'l_ 4D10 8D AD 02 STA 102AD 4DA2 98 TYA 
4D13 A2 00 LDX H00 4DA3 99 00 80 STA 18000.Y 



4DA6 99 00 
4DA9 CB 
4DAA D0 F7 
4DAC 60 
4DAD 00 
4DAE 00 
4DAF 00 
4DE<0 A2 FB 
4DB2 9A 
4DB3 20 67 
4DE<6 A9 6B 
4DBB B5 23 
4DBA A9 DB 
4DBC BS 22 

B2 STA 5B200. ·t 
INY 
BNE $4DA3 
RTS 
BRK 
BRK 
BRK 
LDX UFB 
TXS 

C5 JSR 5C567 
LDA U6B 
STA $23 
LDA UDB 
STA 522 

4DE<E A9 27 LDA tS27 
4DC0 A2 04 LDX t$04 
4DC2 A0 00 LDY tS00 
4DC4 20 E2 41 JSR S41E2 
4DC7 4C BC 4B JHP S4E<BC 
4DCA EA NOP 

4DE0 A9 53 LDA tS53 
4DE2 8D 19 4D STA $4D19 
4DE5 A9 54 LDA t$54 
4DE7 BD 25 4D STA $4D25 
4DEA EA NOP 
4DEB EA NOP 
4DEC EA NOP 
4DED EA NOP 
4DEE EA NOP 
4DEF A9 49 LDA t$49 
4DF1 BD 0F 41 STA $410F 
4DF4 BD 30 41 STA $4130 
4DF7 A9 10 LDA t$10 
4DF9 SD DB 4E STA S4EDB 
4DFC 60 RTS 
4DFD EA NOP 
4DFE EA NOP 
4DFF EA NOP 

>4E00 A0 BB C2 BD BD C0 C3 C4: BE<==@CD 
)-4E08 C2 C0 89 B4 AC A9 A2 A4 :B@94. )"S 
>4E10 A8 B3 C0 C4 E<E Bl AA A2 : C3@D>l•" 
)·4E 18 A6 A4 AE A0 B2 B4 B0 AC : &$. 240. 
>4E20 A0 B3 A8 A0 9C 90 80 84 : 3( •••• 
}4E28 94 80 83 AC B0 A9 A7 B0 :.03.0)'0 
>4E 30 AB AB A6 AB A4 Al A0 A9 : ( C&O! ) 
>4E38 AB A4 98 94 90 96 97 9A :($ •••••• 
>4E40 9D Al A4 A2 A0 AA BD A0 :.!$" •· 
>4E48 90 90 94 98 9A Al 73 71 : ••••• !sa 
>4E50 7D 91 7D 74 78 87 85 8" :}.Hx •.. 
>4E 58 02 06 0C 0E 24 26 28 30 : •••• S&(0 
>4E60 31 33 39 3A 45 49 4A 4E :139:EIJN 
,4E68 50 53 56 58 5C 5E 62 64 :PSVX\ Hod 
>4E70 68 6A 6C 70 74 76 78 7A :t,.i lc,h,,:z 
>4E78 7C 80 83 85 88 93 95 98 :: ••••.•• 
>4E80 9A 9D A0 A3 A5 A6 A7 AB: •• tZ&'C 
>4EBB AC C4 C6 C7 C9 CA CB CC :.DFGIJKL 
>4E90 CD CF D1 D4 D7 DB DA DE :HODTWXZt 
}4E98 E2 E3 E6 EB EC EE Fl F5 :bcfhlnau 
>4EA0 01 19 lA lB lC lD IE lF •••.••••• 
) 4EA8 20 22 24 26 28 2A 30 3B: "S&C•08 
>4EB0 4E 5A 5B 90 80 40 FF 00 :NZC •. @. 
}4E B8 20 20 20 78 4C A0 FF FF xl 
>4EC0 28 60 4C AB 98 48 FF FF :('L<.H 
>4ECB A0 90 60 90 78 90 FF FF: .•. x. 

>4ED0 D0 E<0 70 FF FF FF FF FF 
>4EDB 10 68 E0 00 50 CB 06 0A 
>4EE0 18 17 15 0B 00 F2 EE EB 
>4EE8 EE F6 00 0E 14 17 FF FF 
>4EF0 00 0E 14 IC ID ID 14 00 
)4EF8 92 9D 9D 9C 94 BA FF FF 

4F00 A9 00 LDA tS00 
4F02 8D D2 6B STA t6BD2 
4F05 AD 06 47 LDA $4706 
4F08 CD 0E< 46 CHP 5460& 
4F0B 90 6A BCC S4F77 
4F0D AD D2 53 LDA $53D2 
4Fl0 C9 55 CHP tsss 
4Fl2 D0 63 BNE S4F77 
4Fl4 AD B7 4E LDA $4EB7 
4F17 10 19 BPL $4F32 
4F19 68 PLA 
4F1A 68 PLA 
4F1B 20 67 CS JSR SC567 
4F1E A9 6C LDA tt6C 
4F 20 85 23 
4F22 A9 DB 
4F24 85 22 

STA $23 
LDA UDB 
STA $22 

4F26 A9 27 LDA tS27 
4F28 A2 04 LDX tt04 
4F2A A0 00 LDY tS00 
4F2C 20 E2 41 JSR S41E2 
4F2F 4C BC 4B JMP $4B8C 
4F32 20 E0 4D JSR S4DE0 
4F35 68 PLA 
4F36 68 PLA 
4F37 AE B7 4E LDX S4EB7 
4F3A A0 01 LOY ti01 
4F3C 4E 09 46 LSR $4609 
4F3F 6E 0A 46 ROR S460A 
4F42 8B DEY 
4F43 10 F7 BPL S4F3C 
4F45 AD 0A 46 LDA $460A 
4F48 18 CLC 
4F49 7D DB 4E ADC $4EDB. X 
4F4C 90 03 BCC S4F51 
4F4E EE 09 46 INC $4609 
4F51 48 PHA 
4F52 AD 09 46 LDA 54609 
4F55 48 PHA 
4F56 AD E7 53 LDA i53E7 
4F59 48 PHA 
4F5A 20 00 4D JSR 54D00 
4F5D 20 7A 4D JSR S4D7A 
4F60 68 PLA 
4F61 BD E7 53 STA i53E7 
4F64 20 29 4A JSR i4A29 
4F67 68 PLA 
4F6B 85 60 STA $60 
4F6A 6B PLA 
4F6B 
4F6D 
4F6F 
4F71 
4F74 
4F77 

85 61 STA $61 
A9 28 LDA tS28 
85 62 STA $62 
20 65 42 JSR $4265 
4C E7 50 JHP S50E7 
AD 09 46 LDA $4609 

• 4F7A F0 4F BED S4FCB 
4F7C AD 0A 46 LDA S460A 
4F7F CD 03 47 CMP $4703 
4F82 00 46 BNE l4FCA 

:P0c, 
: .to• .PH .• 
: •••• • rrit-1 
:r.v ..... 



4F84 AD DE 53 LDA S53DE 5019 9D 12 6E STA S6E12.X 
4F87 C9 52 CMP 052 501C 9D 2A 6F STA $6F2A.X 
4F89 D0 3F BNE S4FCA 501F CA DEX 
4FBB AD B7 4E LDA $4EB7 5020 10 E2 BPL $5004 
4FBE 10 03 BPL S4F93 5022 A9 01 LDA U01 
4F90 4C B0 4D JMP $4DB0 5024 BD F0 67 STA $67F0 
4F93 C9 02 CMP U02 5027 A9 30 LDA 030 
4F95 F0 F9 BED $4F90 S029 SD F7 69 STA S69F7 
4F97 EE B7 4E INC $4EB7 502C EA NOP 
4F9A 20 67 C5 JSR $C567 502D EA NOP 
4F9D AE B7 4E LDX $4EB7 502E EA NOP 
4FA0 68 PLA 502F EA NOP 
4FA1 68 PLA 5030 EA NOP 
4FA2 20 A0 4D JSR S4DA0 5031 20 Ee 4D JSR S4DE0 
4FA5 BD B0 4E LDA S4EB0. X 5034 A9 34 LDA 034 
4FA8 8D 19 4D STA $4D19 5036 BD 04 45 STA $4504 
4FAB 8D 25 4D STA $4D25 5039 EA NOP 
4F AE BD B3 4E LDA $4EB3 .X 503A EA NOf' 
4FB1 20 05 4D JSR $4D05 S03B EA NOP 
4FB4 AD E7 53 LDA $53E7 503C EA NOP 
4FB7 09 B0 ORA UB0 503D EA NOP 
4FB9 48 PHA 503E A9 Ail LDA UA0 ·, 4FBA A9 00 LDA U00 5040 SD 0E FF STA SFF0E 
4FBC 85 60 STA $60 5043 A9 40 LDA U40 
4FBE A9 01 LDA U01 5045 8D DF 4E STA $4EDF 
4FC0 85 61 STA $61 5048 A9 7F LDA U 7F 
4FC2 A9 68 LDA U68 504A SD 10 FF STA $FF10 
4FC4 SD DB 4E STA HEDB 504D A9 02 LDA U02 
4FC7 4C B2 51 JMP $5182 504F 8D 11 FF STA SFF11 
4FCA 60 RTS 5052 A9 CF LDA UCF 
4FCB AD 0A 46 LDA $460A 5054 SD 12 FF STA $FF1 2 
4FCE CD 05 47 CMP $4 705 5057 A9 30 LDA U 30 
4FD1 D0 F7 BNE $4FCA S059 A2 2A LDX U 2A 
4FD3 AD DE 53 LDA $53DE 505B Ail 32 LDY 1$32 
4FD6 C9 4C CMP U4C 505D BE BA 53 STX $53BA 
4FDB DI! F0 BNE S4FCA 5060 BE BB 53 STX S53BB 
4FDA AD B7 4E LDA $4EB7 5063 SD BB 53 STA $53BB 
4FDD 10 03 BPL S4FE2 5066 8D B9 53 STA $5389 
4FDF 4C B0 4D JMP S4DB0 5069 SD CE 53 STA S53CE 
4FE2 F0 F[< BED $4FDF 506C BD D0 53 STA $531)0 
4FE4 CE B7 4E DEC S4EB7 506F BD DA 53 STA $53DA 
4FE7 20 67 CS JSR SC567 5072 8D DC 53 STA $53DC 
4FEA AE B7 4E LDX S4EB7 ~075 BC C3 53 STY $53C3 
4FED 68 PLA 5078 BC C2 53 STY t53C2 
4FEE 6B PLA 507B BC C4 53 STY $53C4 
4FEF A9 68 LDA U68 507E BC C5 53 STY $53C5 
4FF1 BD DB 4E STA $4EDB 5081 A9 44 LDA 044 
4FF4 4C 71 51 JMP S5171 5083 BD D2 53 STA $53D2 
4FF7 EA NOP 5086 A9 52 LDA tt52 
4FFB EA NOP 5088 BD DE 53 STA $53DE 
4FF9 00 BRK S0BB A9 49 LDA 049 
4FFA 00 BRK 508D 8D DF 53 STA $53DF 
4FFB 00 BRK 5090 A9 33 LDA U33 
4FFC Ill! BRK 5092 SD CF 53 STA $53CF 
4FFD 00 BRK 5095 A9 32 LOA U32 
4FFE 00 BRK 5097 SD DB 53 STA $53DB ,'i 
4FFF 00 BRK 509A A9 4F LDA U4F 
5000 A2 02 LDX 002 509C SD D3 53 STA $53D3 
5002 A9 AB LDA OAS 509F A0 00 LDY ts00 
5004 9D 1A 67 STA $671A.X 50A1 9B TYA 
5007 9D 22 68 STA $6822 .X 50A2 99 00 Bil STA SS000.Y 
500A 9D 2A 69 STA S692A.X 50A5 99 00 B2 STA SB200.Y 
500D 9D 1A 6A STA S6A1A.X 50A8 CB !NY 

L\: 1y 
5010 9D 2A 6B STA S6B2A. X 50A9 D0 F7 BNE $50A2 
5013 9D 3A 6C STA $6C3A.X 50AB n~, 80 LDA UB0 
501 6 9D 1A 6D STA 16D1A. X 5 0 /'.', 1 ,; FB 07 STA 107F8 





( 



~~~~ du !J rr ~IH •~r1 ~ 
50B3 8D 19 FF STA $FF19 
50B6 A9 71 LOA 1$71 
50B8 8D 38 05 STA $0538 
5088 85 86 STA $86 
50BD A9 01 LDA tS01 
50BF 85 75 
50C1 85 84 
50C3 A9 20 
secs es 83 

STA $75 
STA $84 
LOA ts20 
STA $83 

50C7 A9 28 LDA 1$28 
50C9 85 87 STA $87 
50CB A9 19 LDA tS19 
50CD 85 88 STA $88 
50CF 20 00 4D JSR $4D00 
50D2 20 7A 4D JSR $4D7A 
50D5 78 SEI 
50D6 8D 3F FF STA $FF3F 
50D9 
50D8 
50DD 
50E0 
50E3 
50E6 
50E7 
50E9 
50EC 
50EF 
50F2 
50FS 
50F7 
50F9 
50FB 
50FE 
5100 
5103 

A9 00 LDA tS00 
85 ES STA SES 
20 F0 41 JSR $41F0 
20 32 45 JSR $4532 
BD 3E FF STA SFF3E 
58 CLI 
A9 FF LOA tSFF 
BO 87 4E STA $4EB7 
20 00 40 JSR $4000 
20 00 4F JSR $4F00 
AD 0B 46 LDA $4608 
C9 30 CMP tS30 
80 02 8CS $50FB 
90 5B BCC $5156 
AD 04 46 LDA $4604 
F0 03 BED $5103 
4C 80 SB JMP $5880 
AD 09 46 LOA $4609 

5106 F0 02 BED S510A 
5108 D0 45 BNE SS14F 
510A AD 0A 46 LDA $460A 
510D C9 60 CMP tS60 
510F 90 0E BCS S511F 
5111 AD 08 46 LDA $4608 
5114 C9 A0 CMP tSA0 
5116 B0 02 BCS $511A 
5118 90 3C BCC $5156 
511A A2 00 LDX tS00 
511C 4C 68 51 JMP $5168 
511~ C9 68 CMP tS6B 
5121 
5123 
5125 
5127 
5129 
512C 
512E 
5130 
5132 
5134 
5137 
5139 
5138 
513D 
513F 
5141 
5144 
5146 

B0 02 
90 31 
C9 BC 
80 0E 
AD 0B 46 

BCS $5125 
BCC $5156 
CMP UBC 
BCS $5137 
LDA $460B 

C9 58 CMP tSSB 
90 02 BCS $5132 
90 24 BCC $5156 
A2 01 LDX ti01 
4C 68 51 JMP $5168 
C9 E4 CMP tfE4 
80 02 BCS $513D 
90 19 BCC $5156 
C9 F5 CMP tSF5 
B0 07 BCS $5148 
AD 0B 46 LOA $460B 
C9 37 CHP tS37 
80 02 BCS S514A 

!:, 148 ~,J ~L, t•LL, f';:, 1 :.o 
514A A2 02 LOX tS02 
514C 4C 68 SI JMP $5168 
514F AD 0B 46 LOA $460B 
5152 C9 74 CHP tS74 
5154 B0 F4 BCS $514A 
5156 20 58 54 JSR $5458 
5159 20 A0 42 JSR $42A0 
515C AD 11 FF LOA SFF11 
515F 29 F0 AND tSF0 
5161 09 02 ORA tf02 
5163 BD 11 FF STA $FF11 
5166 D0 84 BNE $50EC 

>C000 00 00 3C 00 00 00 18 00 : •• < ••.•• 
)C008 00 00 81 00 00 02 24 40 : •••••• $@ 
>C010 00 00 3C 00 00 04 18 20 : •• < •••• 
>C018 00 00 00 00 00 00 00 00 ••••••••• 
>C020 00 00 00 00 00 04 00 20 
>C028 00 00 00 00 00 00 24 00 
>C030 00 00 3C 00 00 02 18 40 
>C038 00 00 00 00 00 00 00 00 
>C040 00 00 00 00 00 00 81 00 
>C048 00 00 00 00 00 00 24 00 
>C050 00 00 3C 00 00 00 18 00 
>C058 00 00 00 00 00 00 00 00 
>C060 00 00 00 00 00 00 00 00 
>C068 00 00 00 00 00 00 00 00 
>C070 00 00 24 00 00 00 JC 00 
>C078 00 00 18 00 00 00 00 00 
>C080 00 00 00 00 00 00 00 00 
>C088 00 00 00 00 00 00 24 00 
>C090 00 00 3C 00 00 00 18 00 
>C098 00 00 00 00 00 00 00 00 
>C0A0 00 00 00 00 00 00 00 00 
>C0A8 00 00 00 00 00 00 24 00 
>C0B0 00 00 3C 00 00 00 18 00 
>C0B8 00 00 00 00 00 00 00 00 
>C0C0 00 00 00 00 00 00 jjjj 00 
>C0C8 00 00 00 00 00 00 00 00 
>C0D0 00 00 00 00 00 00 00 00 
>C0D8 00 00 00 00 00 00 00 00 
>C0E0 00 00 00 00 00 00 00 00 
>C0EB 00 00 00 00 00 00 00 00 
>C0F0 00 00 00 00 00 00 00 00 
>C0F8 00 00 00 00 00 00 00 00 
>C100 00 00 B0 00 00 03 AB 00 
>C108 00 07 02 00 00 02 40 00 
>C110 00 00 E0 00 00 09 C0 00 
>C118 00 00 80 80 00 10 00 00 
) C120 00 00 00 00 00 10 00 00 
>C12B 00 00 0C 40 00 '"' 2C 110 
>C130 00 04 3C 00 00 00 08 00 
>C138 00 00 00 40 00 00 00 00 
>C140 00 01 00 00 00 00 00 80 
>C148 00 00 10 C0 00 00 05 C0 
>C150 00 00 01 C0 00 00 00 00 
>C158 00 00 00 00 00 00 00 00 
>C160 00 00 00 00 00 00 00 00 
>C168 00 00 00 00 00 00 00 00 
>C170 00 00 80 00 00 00 80 00 
>C178 00 05 80 00 00 07 80 00 
>C180 00 01 00 00 00 00 00 00 
>C188 00 00 00 00 110 00 10 00 
) C190 00 00 90 00 00 00 F0 00 
>C 198 00 00 20 00 00 00 00 00 
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>C1A0 00 00 00 00 00 00 00 00 
>C1A8 00 00 01 00 00 00 0B 00 
>C1B0 00 00 0F 00 00 00 02 00 
)C1B8 00 00 00 00 00 00 00 00 
>C1C0 00 00 00 00 00 00 00 00 
>C1CB 00 00 00 00 00 00 00 00 
>C1D0 00 00 00 00 00 00 00 00 
>C1DB 00 00 00 00 00 00 00 00 
>C1E0 00 00 00 00 00 00 00 00 
>C1EB 00 00 00 00 00 00 00 00 
>C1F0 00 00 00 00 00 00 00 00 
>ClFB 25 0F 07 03 0B 03 03 B0 
>C200 00 00 00 00 00 09 20 00 
>C20B 00 18 00 00 00 3B 04 00 
>C210 00 72 00 00 00 03 00 00 
)C218 00 4F 00 00 00 06 01 00 
>C220 00 00 00 00 00 40 1B 00 
>C22B 00 00 0B 00 00 00 58 40 
>C230 00 20 78 00 00 00 00 00 
>C238 00 08 00 00 00 00 00 60 
>C240 00 00 B0 60 00 00 09 E0 
>C248 00 00 01 C0 00 00 00 00 
>C250 00 00 00 00 00 00 00 00 
>C25B 00 00 00 00 00 00 00 00 
>C260 00 00 00 00 00 00 00 00 
>C26B 00 00 00 00 00 00 00 00 
>C270 00 10 00 00 00 1B 00 00 
>C27B 00 30 00 00 00 F0 00 00 
>C280 00 40 00 00 00 01 80 00 
>C288 00 00 B0 00 00 05 80 00 
>C290 00 07 80 00 00 00 00 00 
>C29B 00 00 00 00 00 00 06 00 

:7. •••••• 0 
: ..... . 
: ••••• 8 • • 
: .r .•.... 
:.0 ...••. 
: ••••• @ •• 

: •••••• X@ 
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: ••• @ •••• 

: .0 ••• c, •• 

:.IL ••••• 

>C2A0 00 00 02 00 00 00 16 00 ••••••••• 
>C2AB 00 00 1E 00 00 00 00 00 ••••••••• 
>C2B0 00 00 00 00 00 00 00 00 ••••••••• 
>C2B8 00 00 00 00 00 00 00 00 ••••••••• 
>C2C0 00 00 00 00 00 00 00 00 ••••••••• 
>C2CB 00 00 00 00 00 00 00 00 ••••••••• 
>C2D0 00 00 00 00 00 00 00 00 ••••••••• 
>C2D8 00 00 00 00 00 00 00 00 ••••••••• 
>C2E0 00 00 00 00 00 00 00 00 ••••••••• 
>C2EB 00 00 00 00 00 00 00 00 ••••••••• 
>C2F0 00 00 00 00 00 00 00 00 •.••••••• 
>C2F8 25 0F 07 03 08 03 03 B0 :X .••••• 0 
>C300 00 00 00 00 00 00 00 00 ••••••••• 
>C30B 00 00 00 00 00 01 40 00 : •••••• @. 
>C310 00 04 08 00 00 20 00 00 •••••••• 
>C318 00 24 00 00 00 76 01 00 :.$ .•. v •• 
>C320 00 66 00 00 00 06 00 00 :.f •••••• 
>C328 00 0C 18 20 00 20 0C 00 •••• •• 
>C330 00 00 0C 00 00 00 34 30 : •••••• 40 
>C338 00 20 00 10 00 00 00 18 • • . ••••• 
>C340 00 08 00 70 00 01 01 20 : ••• c, ••• 

>C348 00 00 10 00 00 00 00 00 ••••••••• 
>C350 00 00 00 00 00 00 00 00 ••••••••• 
>C35B 00 00 00 00 00 00 00 00 ••••••••• 
>C360 00 00 00 00 00 00 00 00 •••.••••• 
>C368 00 00 00 00 00 00 00 00 ••••••••• 
)C370 00 00 00 00 00 00 00 00 ••••.••• • 
>C37B 00 00 00 00 00 00 00 00 ••••••••• 
>C380 00 00 00 00 00 60 00 00 •••••• • •• 
>C38B 00 30 00 00 00 30 00 00 :.0 ••• 0 •• 
}C390 00 El 80 00 00 00 C0 00 :.a •••• @. 
>C39B 00 01 C0 00 00 03 82 00 : •• @ ••••• 

>CJA0 00 00 03 00 00 00 03 00 •.••••.•• 
>C3AB 00 00 0~ 00 00 00 0F 00 •••• • •••• 

>CJI<0 00 00 00 00 00 00 00 00 
>C3B8 00 00 00 00 00 00 00 00 
>C3C0 00 00 00 00 00 00 00 00 
}C3CB 00 00 00 00 00 00 00 00 
)C3D0 00 00 00 00 00 00 00 00 
>C3D8 00 00 00 00 00 00 00 00 
>C3E0 00 00 00 00 00 00 00 00 
>C3E8 00 00 00 00 00 00 00 00 
>C3F0 00 00 00 00 00 00 00 00 
>C3FB 25 0F 07 03 0B 03 03 80 
>C400 00 00 00 00 00 00 00 00 
>C40B 00 00 00 00 00 00 00 00 
>C410 00 00 00 00 00 04 40 00 
>C418 00 10 04 00 00 00 00 00 

:L •.... 0 

: ..••.. IL 

>C420 00 20 00 40 00 00 00 00 ••• @ •••• 

) C428 00 98 18 18 00 CC 0C 0C : ••••• L •• 
}C430 00 cc 0C 0C 00 98 18 18 :.L ••.•.• 
)C438 00 00 00 00 00 20 00 40 ••••••• @ 
>C440 00 00 00 00 00 10 04 00 •••.••.•. 
>C448 00 04 40 00 00 00 00 00 : •• IL .... 
>C450 00 00 00 00 00 00 00 00 
>C45B 00 00 00 00 00 00 00 00 
>C460 00 00 00 00 00 00 00 00 
>C468 00 00 00 00 00 00 00 00 
>C470 00 00 00 00 00 00 00 00 
>C478 00 00 00 00 00 00 00 00 
>C480 00 00 00 00 00 00 00 00 
>C488 00 00 00 00 00 00 00 00 
>C490 00 00 00 00 00 00 00 00 
>C49B 00 Cl 81 80 00 60 C0 C0 
) C4A0 00 60 C0 C0 00 Cl Bl 80 
>C4AB 00 00 00 00 00 00 00 00 
>C4B0 00 00 00 00 00 00 00 00 
>C4B8 00 00 00 00 00 00 00 00 
>C4C0 00 00 00 00 00 00 00 00 
>C4CB 00 00 00 00 00 00 00 00 
>C4D0 00 00 00 00 00 00 00 00 
>C4DB 00 00 00 00 00 00 00 00 
>C4E0 00 00 00 00 00 00 00 00 
>C4E8 00 00 00 00 00 00 00 00 
>C4F0 00 00 00 00 00 00 00 00 
>C4F8 00 00 00 00 00 00 00 00 

:.A • •• ' @!! 
: • '@@.A •• 

>C500 00 00 00 00 00 00 00 00 •••••.... 
>C508 00 00 00 00 00 00 00 00 •.••..... 
>C510 00 00 00 00 00 00 00 00 ...•..... 
>C51B 00 00 22 3B 00 02 00 78 : •• "B ••• >: 

)C520 00 00 00 18 00 20 00 00 • . . . • . . . 
>C528 00 00 38 10 00 40 3C 00 : •• B .. @<. 
>C530 00 00 08 20 00 48 18 00 • • • • . H .• 
>C538 00 IC 00 00 00 CE 00 00 : .•••• H .. 
>C540 00 64 00 80 00 70 00 00 :.d •.• c, •• 

>C548 00 20 08 00 00 04 00 00 • . . ..••. 
>C550 00 01 40 00 00 00 00 00 : .. @ ..... 
>C558 00 00 00 00 00 00 00 00 ••.•..... 
>C560 00 00 00 00 00 00 00 00 •••••.••. 
>C5b8 00 00 00 00 00 00 00 00 ••••..••. 
>C570 00 00 00 00 00 00 00 00 ••••••.•. 
>C578 00 00 00 00 00 00 00 00 .••••.•.. 
>C580 00 00 00 00 00 00 00 00 •.••.•••• 
>C58B 00 00 00 00 00 00 00 00 •.•••.•.• 
>C590 00 00 03 80 00 00 01 C0 : •••..•. @ 

)C598 00 00 00 80 00 00 01 80 ..•..•..• 
)C5A0 00 01 C0 00 00 00 60 00 : .. ! ... •. 
) C5A8 00 00 40 00 00 F0 C0 00 : .• @ •• o@. 
) C5B0 00 38 00 00 00 10 00 00 :.8 ...•.. 
>C5B8 00 30 00 00 00 00 00 00 :.0 .• .•.. 



>C5C0 00 00 00 00 00 00 00 00 
>C5C8 00 00 00 00 00 00 00 00 
>C5D0 00 00 00 00 00 00 00 00 
>C5D8 00 00 00 00 00 00 00 00 
>C5E0 00 00 00 00 00 00 00 00 
>C5E8 00 00 00 00 00 00 00 00 
>C5F0 00 00 00 00 00 00 00 00 
>C5F8 25 0F 07 03 0B 03 03 Bl 
>C600 00 00 00 00 00 00 00 00 
>C608 00 00 00 00 00 00 00 00 
,·C610 00 00 00 00 00 00 01 C0 
>C618 00 00 11 E0 00 00 00 60 
>C620 00 01 00 60 00 00 00 00 
>C628 00 10 00 00 00 00 78 40 
>C630 00 00 58 00 00 40 08 00 
>C638 00 00 18 00 00 00 00 80 
>C640 00 ◄ 6 00 00 00 0F 00 00 
>C648 00 03 00 00 00 72 02 00 
>C650 00 38 00 00 00 18 08 00 
) C658 00 0A 40 00 00 00 00 00 
>C660 00 00 00 00 00 00 00 00 
>C668 00 00 00 00 00 00 00 00 
>C670 00 00 00 00 00 00 00 00 
>C678 00 00 00 00 00 00 00 00 
:, C680 00 00 0" 00 00 00 00 00 
>C688 00 00 00 00 00 00 00 00 
>C690 00 00 00 00 00 00 IE 00 
>C698 00 00 16 00 00 00 02 00 
,·C6A0 00 00 06 00 00 00 00 00 
>C6A8 00 00 00 00 00 07 80 00 
:>C6B0 00 05 80 00 00 00 80 00 
>C6B8 00 01 80 00 00 40 00 00 
>C6C0 00 F0 00 00 00 30 00 00 
>C6C8 00 18 00 00 00 10 00 00 
, C6D0 00 00 00 00 00 00 00 00 
) C6D8 00 Wl 00 00 00 00 00 00 
>C6E0 00 00 00 00 00 00 00 00 
>C6E8 00 00 00 00 00 00 00 00 
>C6F0 00 00 00 00 00 00 00 00 
>C6F8 25 0F 07 03 08 03 03 Bl 
>C700 00 00 00 00 00 00 00 00 
>C708 00 00 18 00 00 00 3C 00 
>C710 00 00 24 00 00 00 00 00 
>C718 00 00 81 00 00 00 00 00 

: ....... . 
: ....... . 
: ....... . 
: ....... . 
::t •••••• 1 
: ........ . 

: ....... @ 

····'···· 
: •••••• >:@ 
: .. x .• e .• 

:.F .... •. 
: ••.•. r •• 
: .8 •..••. 
: •• @ ••••• 

: ....... . 

: ••••• @ •• 

: .c, ••• 0 •• 

:! ...... 1 

: •.•.•• <. 
: •• $ ••••• 

>C720 00 00 00 00 00 00 00 00 : •••••••• 
>C728 00 02 18 40 00 00 3C 00 : ••• @ •• <. 
>C730 00 00 24 00 00 00 00 00 : •• s ..... 
>C738 00 0◄ 00 20 00 00 00 00 • • • • • ••• 
:>C740 00 00 00 00 00 00 00 00 .••••••.. 
>C748 00 04 18 20 00 00 JC 00 •••••• <. 
>C750 00 02 24 40 00 00 81 00 : •• s@ •.•• 
>C758 00 00 18 00 00 00 3C 00 : •••••• <. 
,·C760 00 00 00 00 00 00 00 00 : ..... : .. 
>C768 00 00 00 00 00 00 00 00 : •••••••• 
>C770 00 00 00 00 00 00 00 00 
>C778 00 00 00 00 00 00 00 00 
>C780 00 00 00 00 00 00 00 00 
>C788 00 00 18 00 00 00 3C 00 
>C790 00 00 24 00 00 00 00 00 
>C798 00 00 00 00 00 00 00 00 
>C7A0 00 00 00 00 00 00 00 00 
>C7A8 00 00 18 00 00 00 JC 00 

: ....... . 
: ....... . 
1 •••••••• 

: ...... <. 
: •• $ ••••• 

: ....... . 
: ....•. <. 

>C7B0 00 00 24 00 00 00 00 00 : •• s ..... 
>C7B8 00 00 00 00 00 00 00 00 : •••• • •.• 
>C7C0 00 00 00 00 00 00 18 00 : .•.••.•. 
>C7C8 00 00 3C 00 00 00 24 00 : .. < .•• $. 

) C7D0 00 00 00 00 00 00 00 00 
>C7D8 00 00 00 00 00 00 00 00 
>C7E0 00 00 00 00 00 00 00 00 
>C7E8 00 00 00 00 00 00 00 00 
) C7F0 00 00 00 00 00 00 00 00 
>C7F8 00 00 00 00 00 00 00 00 
>C800 00 00 00 00 00 00 00 00 
>CB08 00 00 00 00 00 00 00 00 
>C810 00 00 00 00 00 03 80 00 
>C818 00 07 90 00 00 06 01 00 
>C820 00 06 00 00 00 00 00 10 
>C828 00 00 00 00 00 00 lE 04 
>CB30 00 02 lA 00 00 00 10 00 
>C838 00 00 18 02 00 00 00 00 
>C840 00 00 B0 60 00 00 00 F2 
>C84B 00 00 00 C0 00 00 00 4E 
>C850 00 00 20 1C 00 00 00 18 
>C858 00 00 04 90 00 00 00 00 
>CB60 00 00 00 00 00 00 00 00 
>C868 00 00 00 00 00 00 00 00 
>C870 00 00 00 00 00 00 00 00 
>C878 00 00 00 00 00 00 00 00 
>C880 00 00 00 00 00 00 00 00 
>CB88 00 00 00 00 00 00 00 00 
>CB90 00 00 00 00 00 00 78 00 
>C898 00 00 68 00 00 00 40 00 
>C8A0 00 00 60 00 00 00 00 00 
>C8A8 00 00 00 00 00 00 01 E0 

: ....... . 

: ....... . 
• • • • , ••• r 
: ••• @ ••• N 

: •••.•• x. 
: •• h ••• @. 

···"····· 
>C8B0 00 00 01 A0 00 00 01 00 • • • • • •.• 
>C8B8 00 00 01 80 00 00 00 02 •••••••.• 
>C8C0 00 00 00 0F 00 00 00 0C ••••••••• 
>C8C8 00 00 00 18 00 00 00 08 ••••••••• 
>C8D0 00 00 00 00 00 00 00 00 ••••••••• 
>C8D8 00 00 00 00 00 00 00 00 ••••••.•• 
>C8E0 00 00 00 00 00 00 00 00 ••.•••••• 
>C8E8 00 00 00 00 00 00 00 00 ••••••••• 
>C8F0 00 00 00 00 00 00 00 00 ••••••••• 
>C8FB 25 0F 07 03 0B 03 03 B2 :% •••••• 2 
>C900 00 00 00 00 IHll 00 00 00 ........ . 
>C908 00 00 00 00 00 00 00 00 ••••••••• 
>C910 00 00 00 00 00 00 08 00 ••••••••• 
>C918 00 04 80 80 00 0E 00 10 ••••••••• 
>C920 00 18 00 00 00 08 00 04 ••••••••• 
>C928 00 0C 2C 00 00 00 30 00 : •••••• 0. 
)C930 00 00 30 04 00 04 18 30 : •• 0 •••• 0 
>C938 00 00 00 60 00 00 00 66 •••• • ••• f 
>C940 00 00 80 6E 00 00 00 24 : ••• r, ••• S 
>C948 00 00 00 04 00 00 10 20 •••••••• 
>C950 00 00 02 80 00 00 00 00 
>C958 00 00 00 00 00 00 00 00 
) C960 00 00 00 00 00 00 00 00 
>C968 00 00 00 00 00 00 00 00 
>C970 00 00 00 00 00 00 00 00 
>C978 00 00 00 00 00 00 00 00 
)C980 00 00 00 00 00 00 00 00 
>C988 00 00 00 00 llll 00 00 00 
>C990 00 00 F0 00 00 00 E0 00 
>C998 00 00 C0 00 00 00 C0 00 
) C9A0 00 00 41 C0 00 00 03 80 
>C9A8 00 00 03 00 00 00 01 87 
>C9B0 00 00 00 0C 00 00 00 0C 
>C9B8 00 00 00 06 00 00 00 00 
>C9C0 00 00 00 00 00 00 00 00 
>C9C8 00 00 00 00 00 00 00 00 
>C9D0 00 00 00 00 00 00 00 00 
>C9D8 00 00 00 00 00 00 00 00 

: ....... . 
: ....... . 

: •• @ ••• @. 

: •• A@ •••• 
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>C9E0 00 00 00 00 00 00 00 00 
>C9EB 00 80 00 00 00 00 00 00 
>C9F0 00 00 00 00 00 00 00 00 
)C9FB 25 0F 07 03 0B 03 03 Bl 
>CA00 00 00 00 00 00 00 00 00 
)CA08 00 00 00 00 00 00 00 00 
>CA10 00 00 00 00 00 00 02 20 
>CAlB 00 00 20 08 00 00 00 00 
) CA20 00 02 00 04 00 00 00 00 
>CA28 00 18 18 19 00 30 30 _33 
)CA30 00 30 30 33 00 1B 1B 19 
>CA38 00 00 00 00 00 02 00 04 
>CA40 00 00 00 00 00 00 20 08 
>CA4B 00 00 02 20 00 00 00 00 
>CA50 00 00 00 00 00 00 00 00 
>CA58 00 00 00 00 00 00 00 00 
>CA60 00 00 00 00 00 00 00 00 
>CA68 00 00 00 00 09 00 00 00 
>CA70 00 00 00 00 00 00 00 00 
>CA78 00 00 00 00 00 00 00 00 
>CA80 00 00 00 00 00 00 00 00 
>CAB8 00 00 00 00 00 00 00 00 
>CA90 00 00 00 00 00 00 00 00 
>CA98 00 01 Bl 83 00 03 03 06 
>CAA0 00 03 03 06 00 01 81 83 
>CAA8 00 00 00 00 00 00 00 00 
>·CAEt0 00 00 00 00 00 00 00 00 
>CAEt8 00 00 00 00 00 00 00 00 
) CAC0 00 00 00 00 00 00 00 00 
>CAC8 00 00 00 00 00 00 00 00 
) CAD0 00 00 00 00 00 00 00 00 
>CAD8 00 00 00 00 00 00 00 00 
>CAE0 00 00 00 00 00 00 00 00 
>CAE8 00 00 00 00 00 00 00 00 
>CAF0 00 00 00 00 00 00 00 00 
>CAF8 00 00 00 00 00 00 00 00 
>CB00 00 00 00 00 00 00 00 00 
>CB08 00 00 00 00 00 00 02 80 
>C&10 00 00 00 20 00 00 10 04 

:X •••••• 1 

•....... 

: ••••• 003 
: .003 •••• 

>CBlB 00 00 00 0E 00 01 00 26 : ••••••• & 
>CB20 00 00 00 73 00 00 00 38 : ••• s ••. B 
>CB28 00 00 18 12 00 04 10 00 ••••••••• 
>CEt30 00 00 3C 02 00 08 1C 00 : •• < ...•. 
>CB38 00 00 00 04 00 18 00 00 ••••••••• 
>CB40 00 IE 00 40 00 lC 44 00 : ••• @ .. D. 
>CB48 00 00 00 00 00 00 00 00 : •••••••• 
>C&50 00 00 00 00 00 00 00 00 ••••• • ••• 
>CB58 00 00 00 00 00 00 00 00 ••••••••• 
>CB60 00 00 00 00 00 00 00 00 ••• • ••••• 
>CB68 IH! IH! 00 00 00 llil 00 00 ••••••••• 
>CB70 00 00 00 00 00 00 00 00 •••••.••• 
>CB78 00 00 60 06 00 00 00 00 •.••••••• 
>CB80 00 00 00 00 00 00 00 0C ••••••.•• 
>CB88 00 00 00 08 00 00 00 lC ••••••••• 
>CB90 00 00 03 0F 00 00 02 00 
>CB98 00 00 06 00 00 00 03 80 
>CBA0 00 01 80 00 00 01 00 00 
>CBA8 00 03 80 00 00 01 C0 00 : •••••• @. 
>CBB0 00 00 00 00 00 00 00 00 ••••••••• 
>CBB8 00 00 00 00 00 00 00 00 ••••••••• 
>CBC0 00 00 00 00 00 00 00 00 •••••••.• 
>CBCS 00 00 00 00 00 00 00 00 •••••••.• 
>CBD0 00 00 00 00 00 00 00 00 • ••.•.••• 
>CBD8 00 00 00 00 00 00 00 00 ...••.•.• 
>CBE0 00 00 00 00 00 00 00 00 •.•.•.••. 

>CBES 00 00 00 00 00 00 00 00 •••.•••.. 
>CBF0 00 00 00 00 00 00 00 00 •••.••••• 
)CBF8 25 0F 07 03 08 03 03 B2 :I ...... 2 
>CC00 00 00 00 00 00 00 02 50 : •• ••• •• P 
>CC08 00 00 10 18 00 06 00 lC •••.••• • . 
>CC10 00 00 40 4E 00 00 00 C0 : •• @N • •• @ 

)CClB 00 00 00 f0 00 00 00 62 : .•• c, ••• b 
)CC20 00 01 00 00 00 00 18 00 ••••••.•• 
>CC28 00 00 10 02 00 00 lA 00 •• • .•.... 
>CC30 00 02 1E 00 00 00 00 08 ••..••... 
>CC38 00 00 00 00 00 06 00 80 •••••••.• 
>CC40 00 06 00 00 00 07 88 00 •••.•••.. 
>CC48 00 03 80 00 00 00 00 00 •.••••••• 
>CC50 00 00 60 00 00 00 00 00 •••••••.• 
>CC58 00 00 00 00 00 00 00 00 
>CC60 00 00 00 00 00 00 00 00 
) CC68 00 00 00 00 00 00 00 00 
>CC70 00 00 00 08 00 06 00 18 
>CC78 00 00 00 0C 00 00 00 0F 
>CC80 00 00 00 02 00 00 01 80 
>CC88 00 00 01 00 00 00 01 A0 
>CC90 00 00 01 E0 00 00 00 00 
>CC98 00 00 00 00 00 00 60 00 
>CCA0 00 00 40 00 00 06 68 00 
>CCA8 00 00 78 00 00 00 00 00 
>CCB0 00 00 00 00 00 06 00 00 
>CCB8 00 00 00 00 00 00 00 00 

: ....... . 

..... • ..... 

.............. • 
: •• IL •. h. 
: .. ): ..... 

>CCC0 00 00 00 00 00 00 00 00 ••••••... 
>CCC8 00 00 00 00 00 00 00 00 •...•...• 
>CCD0 00 00 00 00 00 00 00 00 ••••••••. 
) CCDB 00 00 00 00 00 00 00 00 •••.•.•.. 
>CCE0 00 00 00 00 00 00 00 00 ••••.••.. 
>CCE8 00 00 00 00 00 00 00 00 •• • . .• . . . 
>CCF0 00 00 00 00 00 00 00 00 •.•••. • •. 
>CCF8 25 0F 07 03 08 03 03 B3 :X •.•... 3 
>CD00 00 00 00 00 00 00 01 80 .••..•... 
>CD08 00 00 49 E0 00 00 00 80 : •• l' .... 
>CD10 00 01 04 00 00 00 07 D0 : ••••.•• P 
>CD18 00 00 03 80 00 02 00 08 .••••••.. 
>CD20 00 00 00 00 00 00 00 08 •••...••• 
>CD28 00 00 20 00 00 04 24 00 • • • • .• S. 
>CD30 00 00 1C 10 00 00 38 00 : .•.••• 8. 
>CD38 00 00 00 00 00 02 00 80 
>CD4'0 00 00 00 00 00 01 00 00 
>CD48 00 03 24 00 00 01 E0 00 
>CD50 00 00 80 00 00 00 00 00 
>CD58 00 00 00 00 00 00 00 00 
>CD60 00 00 00 00 00 06 00 00 
>CD68 00 00 00 00 00 00 00 00 
>CD70 00 00 01 00 00 00 01 20 
>CD78 00 00 01 E0 00 00 00 C0 
)CD80 00 00 00 00 00 00 00 00 
>CD88 00 00 08 00 00 00 0D 00 
)CD90 00 00 0F 00 00 00 06 00 
>CD98 00 00 00 00 00 00 00 00 
>CDA0 00 00 80 00 00 00 C0 00 
>CDA8 00 00 FB 00 00 00 F0 00 
>CDB0 00 00 00 00 00 00 00 00 
>CDB8 00 00 00 00 00 00 00 00 
>CDC0 00 00 00 00 00 00 00 00 
>CDC8 00 00 00 00 00 00 00 00 
>CDD0 00 00 00 00 00 00 00 00 
>CDDS 00 00 00 00 00 00 00 00 
>CDE0 00 00 00 00 00 00 00 00 
>CDE8 00 00 00 00 00 00 00 00 

: •• $ •••• 

• ••• ' ••• @ 

: •..••• I!. 
: •• >! ••• D. 
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Plus/4 Koerier 
REOAKT:E: RONALD~ GERARD OE BRUIH - UlTGEVffi: "ROHSOFT HOLLAMO UNLIMITED" - AORE:S: HV~CIHTHSTRAAT 8 32 61 XD OUO-SEYERLAHO 

Oud-Beyerland, 19 May 1991. 

HI THERE ROY' 

Here at last another note from the other side of the water. 
From my dad I heard you tried to reach me on the telephone 
yesterday. It was a pity that I wasn · t at home at the time. 
Thanx a lot to you and Andy for mentioning RONSOFT in the 
Mag (we ' re very honoured indeed'). 
Yes, it ' s really true about GEOS and PADS, being converted 
tor the Plus/4 ! Even Printfox and Pagetox are converted ! 
Also quite a lot of famous games, such as Bard's Tale III, 
Tass Times, Borrm-,ed Time and even Battle Chess(') are on 
Plus/4, thanks to "PIGMY" in Hungary who converted them as 
DD 1541 - versions, and "CEEKAY" in Germany, who made these 
conversions suitable for 1551 - drives. 
Some other converted games: Elite, Tetris, Barbarian 1 & 2, 
Freddie Hardest, The Goonies, Soccer Director, Blue Angel, 
Puz2le Shuffle, Atomix, Spy vs Spy 3, Karateka and (from ZX 
Spectrum) Head over Heels. 
In Hungary several (former) crackers are coding new games 
themselves too now. (and really very good stuff too') 
At this moment Hungary is to be the leading Plus / 4-country 
in the whole world. It still has a lively Plus/4-scene and 
t h e standard of coding is very high, as you could see with 
Digital Ball. (The sound in it is an actual conversion from 
Amiga 500) . 
However, like in Germany, in Hungary a lot of Plus/4 freaks 
are chariging to Amiga now. A big diffe,-ence -,ith Germany is 
that in Hungary also a "second Plus/4 generation " is rising, 
as not everyorie can afford to buy an Amiga. (Over there the 
average monthly wages are£ 70.--, while Amigas cost about 
£ 360. - -). 
At the moment we ve several contacts in Germany and Hungary 
(RON S OFT is even in some ·greeting-lists · in scroll-texts of 
some demo s and intros), and from time to time we get in some 
of the latest games and demos. 
Games, demos or utilities (how about a 90 seconds self-for­
matt i ng disk -c opier for 1541, or 9 seconds format') there is 
plenty to be had. 
There are also programs for sprite & sound conversion from C64 
to Plus / 4 and for creating, chang i ng and printing graphics. 
There are even programs, which allow you to create your own 
demos a n d intros very easily, without any knowledge of coding. 
Anyway, so me stuff will be on its way to you soon, so you can 
see tor yourself and tell the other freax about it in the mag. 
Signing wit h many Plus/4-greet i ngs, and wi sh ing you Good Byte 
f r·om Ho I 1 a r7d , 

Ronald & Ger ard de Bruin, 
RONSO FT HOLLAND UNLIMITED 

P.S.: Enclosed£ 5 . - (subscript i on for April, May, June & July). 



V.Berzins 
193 -Gorsemoor Rd. 

_Heath Hayes 
Cannock 
WS12 5HR 

16.7.91. 

Dear Roy. 
I just received Your magazine, 

thanks. I enclose couple adverts from 
Germany for Plus/4 with english 
translations. A short disk directory 
tip for the magazine, translated from 
one of the disks sent to me by Mr De 
Bruin. 

The reason I write is, that I am 
sending You a cheque, value£ 5.00 as 
payment for Mr.R. De Bruin's magazine 
subscription continuation. 

Your Bill 

DISC DIRECTORY TIP. 
How to save (:) behind the program name 
in the Directory, so that by LOADing 
from Directory it is only necessary to 
place Cursor over the number of blocks 
in the file, press F2 (DLOAD) and 
RETURN. To do this, save the file like 
this: DSAVE''File name <SHIFT SPACE) 
After the SHIFT SPACE do not forget 
the colon [:]. Directory example: 

2 ''DISC TIP'': PRG 

So 



i:i ~:I,.,, J 3 
• 0 i, D O Q. -J , ~, - a • 3 15>0.'0 <.,." . . . -J :c:, l> . -< - I)< ,n . " "" , J "", -.. J :"' J • 0 a• ,o , . :, 

C c., 
• C, 

"' n 
]< 0 

:, 

~ "' z r :, ~ " ~ "' 
" ~ • . ~ g 0 

" ' C . 
~ " . e, . . n . c g , J .,, . 

~ • ,,. i'. C . 
" 0 < J < . " • . 0 "" ~ . J . . . ~ :, 

0 , Q , 
" ;; ':' . 

0 • ]< V 
J ,,. . , . 0 
]< • 0 
C ~ 

, , . . . • 3 
0 . . 
J 

PLUS/4 POWER 
••• I find it superb' 

THE DISK-MAGAZIN FOR PLUS/4' 

Price: 
Monthly 6 DM 
Halfyearly 35 DM 

Edip Aydin 
Marderstrasse 8 
4840 Wiedenbrueck 
Germany 

-Public Domain-Software 
-Exclusive MOS-Programs 
-Tips and Tricks 
-Free small adds 
-Top five 
-Machine language course 
-Reader corner 
-News 
-Game tips 
-Joke corner 
e.c.t. 
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64 Westwood cr€s) 
~Ii nton _. E,:c l ;;·s _. 

M.,.-,·,,:he::.to:·r _. 
t-1:308DZ . 

There ire a fo:w thin9s I wi s h to sa~.The first 
i s a reql~es t . C.ould a r1~0)1e w~10 h~s a coP~ of· ·'Cataco~bs ·· or -~Bukarroo 
Bc1nz .:1. i ·' -~-rid h .:1. :.::·- e i t.h1-;:-~-· c,:,r11f-• l eti:-d i t/thi:·r,, } or ha.:::. -~.chi E''•/E"d :1. n~ thin·~~ in 
tl ·,1::r,1 _. hc,1.,_,i:··,.,•,:r·· :::.r,1 -~. ll .,I ,.,.,otJld be mc,:.:.t 9r-~.t.E·fu. 1 to ~ou. if ~•)U. ·:1.:::·t ir1 +.:.ouch.t-~r:, 1.,J ., b'd 
r,·,·3 i:..1r-·ef1ir1·:~ :-,i:,1.1. r .. 1i·~~ht. bi:: for9i•,.:~n fr:.,r· ':()tJ. r P'.:f~·-rhoni.:.rt'11-3.t ff1'} n~·::<t 
:=- t .. ~.t .o: 1•,o: ·,·,t. .1hE thnr::. i -;,. th-~.t. I h~.'•/o:· q,_1_ito:· -3. lot ,:,f -~.d-._:,,:;·,-,tu.ro:·::. f,:,r t.hE •:16.-'+-t 
_. -~:,,d t.he f-=·•_._, I h ,_.,,.. ,-, - t ,_: ,:,r,,F' l e ted I -···._:e ._i,.1.:=-.t ti 1·-ed ,_.1 i th for the r•i•:•r•,ent. Th i.s. 
Me ans ,ho~J€\t~r ~n --b~ l lev~bl e it ma~ se~m_.I s hout be ablE· t o t1 e lP ~o~ on ~our 
.:t.d',/t::· 1·1t.1.•.ri r,·:~ f·t 1: 0bl '::f•1 '.!= . . 1 ··· 1 1 l i.=.t. th~- -~.d·,.,- e·ntu.ri::-:::. I h .:t.'•l•.:· . Ho•.,.11::··•/ '=t·· if 9 -:l.r•11: '.:fC".t. -:.=i.r·e 
h ,'1_.,.,. i n·c< r.· t··,:,b l e r .. s. ,_._, i th i::,. ,-,-· t. l i s-ted d ,:, ,-, ' t bo:· di :;;.r,,-,.~ o:·d I r,, ., .~• :: t- i l l bos· ,.bl'= t.eo 
~1€lP ~ot~-~Jh9.t ~ou c 1: 1uld tf~en d1J is eit•1et~Jse)1ci me a ciE~~riPtion of tf1e 9am~ 
_, ·='- de::: . .::riP l:.i1:, ·1·1 of .=. 1: 1r,.,e ,::.,f tf·,e .:- i t1.1 .. :1.t. ion::. '.:101_1_ h-~.·•.•'E' b~·en in< i n,:lu.di n·~ t.hi:· O'flE:• 

::iorJ ?.r·e =-tuck i n) .::1.·i"id ~1. l i :::-t. of i::orqr .. 1-:1.-nc:f:::. '.:ICitJ h.:J.\,'E· .:1.lr·-1:· .:1.d'.:I t.r··i~d,, I ff1 .3.:; then b~­
able to s ~PF·l~ ~ou wit~1 a f·ew ~ore cornmands.Alt.er~n2.ativ€l~,a s~st~~) w~1ic~1 
~1ould be Mor··e be·)·1~f·1ci~l t 1) us t1ot~·1,,send ~ea coP~ of the 9ame(or· the 
•A··i,:::,i-,-, .,. L- 3·,·,d I · ll h.3.',/ E ~- t..,.r.-,h:r ,_.Jit.h it.Tfnt:. 1,.1.,~, 1-'ll be· -3.blo:· t.o :: . .;-02 1,_1h,.t 
-:::-t'.:lli::· thi::· ·::l.:l.r111o:-: h.:1.::- be'=·n 1.,.1~·-itt'=·n i ·r1 ., .:1.nd h .=;1.•,.,·1::- a. F'r:ike .:1.rou.(1d in th1:: listin·~=­
and b~- ~b le tto s.11~PL :~ ~ou with t~1e inforrn.~tion ~ou r··e•quire· r~ucl') 9uic~~er;n 1Jt 
( 1·i"1l~ r1·1:1ki11·~ ::.-!O '). ~1,:1.Pi::·~ .. but :~.l.::.,:1 fi"1E" ~:11::·,: .:1.u.s.~- I ·' d h 2.',/E' the 1: h .~.·1·,-:t::· t•:, Pl -3.~ .;I. fl 

.:=i.d•,.:i::· i"1 tu rE· {11::·1,.1 to rr,~.:-. I P rei r,, i ·.=-e to :::."=·nd ·='· l l 9-:1.rr,i::-:=. b.:r.c k) ,J, i th .:.ci l u ti c•n::.) :~. nd 
a n~thin9 I uncover 1 -' l l send to Ro~ ~)r hi~ to F'ubli ::h,1s oo~~in9 induv idual 
t-e r-· l. i ~::-:::. 1,. 1(:i •.1. l d P t· ob-!.b l '..:' ,: t- i F· P l ~.: rri~ b .:1...-,k -~.ccou. nt . 

Hc,1.,_1 .. iu_::::. t .:1. fi:·1_,_1 other th i ff::':=_. a. :::.1::·.~.rch f or 5 ,:,f't1_.J .:1.t· ·e .:1.r,d .3. 

r1·1,Jn1.1. :1. l ►-,:.:ir t:.h,2· MF":.::: izI1 Pr1nt .:.:·r . I 1.,.1(o1.1. ld be r,10.::?t ·~w·.:1.tef1.1. l i{ .;1_,-, :;,,..:,, ·,t2 C0!.1.ld ::;.ef,d 
r~E c oP i~ s of t-h ~ foll o1~11n9 : 

' ACE 2 ' (for t he Plus4) ' 
Tir Na No,:::, ··' ( a9iin for the Plu~4 ) 
Fine• of the· -· z,:,rk --- .,.d',/o:·nt ur-=·:=- ( f,:w tho:· ~· l 1.1 s 4::, 
F!n~ ~dventut~e hav11~t 9ot ( on c16 or~ Plus4 ) 

I::::1 +.:.he r.,.'-3.'.:.~ I h .:i: ,/ n ··· t. .::1. disk dr i •,.,'E• ::;.,:, '='-?.r11i:· s 1.,.1.:11.1. l d h 3.',/e to b1:: 

t ~s:11,.1 f ,:,~·- -~. l i :=. t. of thos.1::· .:,1.,:h,•1::·rrt.1.r.r-1::·:=- I ·='· l ri:·.~.d~ 01.,,1n : 
····:,Pi •.:11::: r ·r,1 .:1. r"t -' F' i r .:1. ti:: rld•,.,•er1t.u. r i::· 1 ·:,t.r.;1.Y1':I ►:? Od:.-:1 ::: . :::. e~◄ .• '..-'ood•:ro C.:1.~ ~-l i:· .• E:u.,:k -~.roo 

B-:1.'f,:.: -~. l .. C.~.l:--~.cori"1b.~ ... C: 1,='.:?~ ::-ic H,:f,_:1::·r1t1J.t"•'= ·' Circu.:::. , The- To1.,,11-:;·r , ThE· M,:,n::.t-=·t·· Pe t.urn::: . .. Tir,11•::· 
Ma~hi n~,E~:a P E f n )~ Pul~ar7 , Treasure Hynter,Sa lva9e ,Ten Littl e 
lndi ~ns , rlansio~ Rdventur·el1l_oneSurvivor_. Twi n kin9do~l Valle~ , F~~s~bil 1t ~ 
E>: r-:- ~r1 r•1•::·rit ,(;,.:ild•::··f, B~:tf: ,:,n ., l·J.:1.::.=: 1 .. .1oor+::~ .:i.nd l -3.:=-t.l::.~ flrr,_:-1,..1 of Di:: .;1,t.h F' .:1.r ·t On-=·. -·· 

l~ 1: 1F' E t o ~1e.~t~ ft··o~ soM€01·1e soon .. 
~ 01_1.r:o f -~. i t.f·,-f•1. l l :c! , r" 

tl•:' ,/ i l ~-01 t¾fr.1 .J? 
01 -=",; ill e Cl .;irk>"· :·., 



LOAD I t-1 THE FOLUJl·l I HC, .• F'Ut l IT , T'r'PE 
NEl,L T",'F·[::.','::;;15:>.::. . L01°1D r:-· rtmER::; f<EEF'EF:::; A 

t-ll:.i F: i'1 AL. • 

10 FORI=1536T01578 -READA · POKEI , A=S=S+A=N 
EXf : IFS()74368THEN PRINT .DATA ERROR ~ 
20 DATA120,169 , 13 , 141, 20, 3 , 169 .. 6,141,21, 
3,88 ,96 ,162,0.189 
31c1 DfHf"Q9,6, 1':,,,9::: ., 1, 232,.::: .:::-L H,20:3 ,245 , 
76, 14,206,169, 234,141 .. 81,47,141 ,82 
40 DATA47,141 , 83 , 47 .. ;6 , 202 .. 3 1 

Uf:,f FrJfi: l·WF.rr:; ltl r'lt/ 1'11''·/El·HUF'.E:' 
:~. Ii'1F'L'r' LtJ AD It-I THE ~111',/Et iTUF.'E 'r'OU FE 
:3 TUCf. l tJ , F:E·:,ET. El IT[F: TTHE FOLLOL·l I tKi 
F'UfT::,, LOAD It-l THE Ft)LLOl.JIIIG U:::TIIJG ., 
F'Utl IT_. THEl·l ::, IT l:: HC:< r'1i·JD RE;~D. 
' P' Wlll PAUSE, ' P WI LL PE STAPT. 

F'Of::E'.:i2 _. 1 ::: : POf;.ES6 , 1 ::;; 

10 ~ORl= 153~T01578 -READA F'QKEI .. A s~s+A -N 
G-: f' - IF :~, C,?-i ::::-:,:::THEtl F'F:ltn Dffff"1 E.PF:OF: 
20 DtiTl~12(1, 169, L::, 141 ,20 ., :.:., 16S0 ,t:, ., 141,.:21, 
:3, 88,96 ~1 62,0, 1:~:9 
JO DATA29,6 , 15~ 93 , 1,232 -224, 14 ,208, 245, 
;"S _, l 4 ., 20>:- .• l ':,9, .:2 •L 1--1 l , '": 1 . ..; ;c , H 1 .. :32 
-= ~~.) DAT f:i4 ;~· > l ·+ 1 . ::: ., .:.f? .• ~- ~~ .. ~2i:)~ .• ~: 1 



De ar Ro y 

I e nc los e a s mall Pattern Prog taken fr om a CBM PET which I was browsing 

thru in the local library. think the color command works a s I have only 
a 8/W TV <S OMETHING I ADDED). 

Your s 
Pe te r App l e by , NOTTS. 

5 SCNCLR 
10 N=! O 
20 DIM P<N ) 
25 FOR I=! TO N 
30 READ P <I l 
35 NEXT I 
40 DATA 32, 46, 58, 45, 124, 95,127,251, 120, 160 
45 FOR R=l TO 25 
50 FOR C=l TO 40 
55 H= <R • Cl - < l /3) 
60 I=INT<Hl 
65 Q=3072+40 t (R- 1J+C-l 
70 POKE Q, P <I l 
75 X=INT<l6•RND ( l))+l 
80 Y= INTC08•RND<l)) 
90 COLOR 1, X, Y 
100 NEXT C 
11 0 NEXT R 
120 GOTO 120 

Dea r Ro y 
Aft e r typing in GRAPHI C EDI TOR (AUG/SEPT 90) Pl5. The Prag will not run 

pr oyerly, obvious ly l' ve checked / re-chec ked li ne by line to no avail. 

The line c a us ing the problem is: 
1330 CHAR ,D%, 0 ,"[ 8SPCJ", l :GSHAPE Si$,DT%, O ? NO GR APHI CS AREA IN 1380 . 

Any Ideas, please, so I' 11 rec hec k again. 
Thank s for any help. 

Pe te r Ap p l eby , NOTTS 

We ll Peter Regarding Fi delity PSU, it will not work without alterati ons, 

and t. he tap e decks are abo,;t £25 - £35 now, its a bit expensive, so if you 

want I ' 11 buy the +4 off you (phone me about it, 0964-53 461 1 ) . Disk drives, 

wel l I ' m al wa y s looking out for them, but if anyon e has a 1541/1551 for 

sale write t o Pe ter App l eby, 18 Abbey Rd, Newstead, NOTTS, NG!S OBL . Pete, 

Ph one me on the Questi on of 'TESTING' a computer, I'm not sure what you 

mean. Regardi ng the Graphic Edit or pr oblem, I'm at a loss, and I think 

you' 11 have t o ring Rob Marshall the Author of Graphic Editor, or send me 

the tape with t he pr ogram a nd let- me go thr ough it . Ro b ' s Tel No i s : 0622-

871 066 , I'm s u r e he wou ld like to hear from you. 



Dea r Roy , The following C64 pr ogram was in YC April 1989 (p . 48) all I've 

done i s altered LN 600 75. I' ve typed it in my C16 and it works OK - on e day 

I'll possess a PRINTER! 

Yours 
Pe t er Appl eby, NOT'J;S. 

I Z$= " THE MA I N TITLE CAN BE 40 CHARACTERS LONG" 

2 2=10 
3 2$(1) = "FIRST MENU ENTRY" 

4 2$ ( 2 ) = "THE NEXT MENU ENTRY" 

5 2$<3 ) = "THE THIR D MENU ENTRY" 

6 2$(4)= "MEN U OPTI ON 4" 

7 Zl <5 ) = "NUME RO 5" 
8 ZS (5)= "SIXTH" 
9 2$ (7) = "OPTI ON 7 USE TnE MA XI MUM 39 CHAR AC TERS" 

10 .Zl <8)= " THE EI GHTH MENU ENTRY" 

11 2$ (9 )= "YET ANOTHER OPT I ON" 

12 Zl<l Ol ="AT LAST! NUMBER 10" 

13 COSUB 60050 
14 PRI NT "[ CLRl": IF z ~7 THEN PRINT " ONLY GRE EDY PEOPLE SELECT OPTI ON" Z: COTO 

16 
15 PRINT " AH! OPTI ON NUMBER " Z" (LErTJ. A WI SE CHOI CE. " 

16 END 
60050 =z=LC:1l CS ) : IF Z= O OR z2; 40 THEN STOP 

60055 PR I;JT "( CLRJ " : ZZ= ( 40 - 22 )/ 2: PRINT SPC<2Z l Zl ;: IF 22 <40 THEN PRI NT 

60060 PRINT SF'C<ZZ ) ; : FOR Zl =l TO LEN <Z$l : PRINT " (SHIFT, El ; : NEXT: Ir Z2<40 

THEN PRINT 
60065 PRitJT " [Hm ~ l[CD22 l( COMe10DORE, P40 ] " ; 

60070 PRINT"( RVSONl HIGHLIGHT ANY OPTION WITH THE CS RS KEY " · 

600 75 PRINT " THEN USE THE < RETURN> KEY TO SELECT IT"; : POKE 407 i, 160 

60080 ZZ%=7- Zi 2: ZZ!=" ( CRl OJ" 

60085 PRI:JT "(HOMEJ":FOR Zl=O TO ZZ%: PR INT "( CDJ " ; :NE XT 

60090 FOR Z l =I TO Z: ZS="" : Zl=LEN<ZSCZ!)): IF Z2>7 THEN STOP 

60055 IF Z2/ 2=INT I Z2 / 2=I NT <Z2 / 2) THEN Z2=Z2+ 1 

60100 IF 22<39 THEN Zl= LEFTSCZZS( 41-Z2) /2) 

601 05 FOR Z3=Z2 TO I STE P - 2 

60i 10 PRirlT " CU"Z$, LEFT$ (Z21 1 ZJ$ ) ; 

60115 PRINT MIDS<Z:!.<Zll,Z3 I 2+.5,Z2 - Z3+1):NEXT 

60 120 IF Z 1 <> Z THEN PRINT: PR ! NT 

60 125 ZS CZ ! l=ZHZS I ZI ) : NEXT 

60130 ZZl. =" ( HOME J [ CD2 l l" 
601 35 21 = 1: PRINT "l RV SONJLEFTS CZZl,ZZ¾ +2 t Zl l ZS <l l 

60140 GET Z lS: IF Zll =" ( CUJ " THEN GOSUB 60160 

60145 IF ZlJ="(CDJ " THEN GOSUB 60 180 

601 50 IF Zll-CHRS <l 3) THEN Z=Zl: RETURN 

60 155 GOTO 60 140 
60160 PRINT LEFTS I Z2S, Z2%+2tZl l ZS CZl l 

60 165 z1 ~z1 - 1: I F Zl=O THE Zl=Z 

601 70 PRINT " ( RVSON] " LEFT$ (ZZ:t, zz:;+2 f 21) ZS (Zl) 

60 175 RETURN 
601 30 PR I ~:T LE FT$ ~ZZ$ , Z.Z%+2 • Zi ) Z$ <Z l J 

601 85 Zl=Zl+l: IF Zl =Z+ l THEN Zl=l 

60 190 PRINT " (RVSONJ " LEFTS CZZ$ , ZZ%+2 t Zl)ZS <Zl ) 

60195 RETURN 



Dear Roy, 
On thi s new +4 of mine, I put the CHESS tape in typed LOAD "", I, I <RETURN>. 

Would no t run, so I went into MONITOR and tried o ther variations, still no 

Joy. So I exchange d for the C16, typed LOAD "", I, 1 <RETURN >, instant 

succe s s, but when I type SYS65418 as on P. 22 of the start no's <JAN/ FEB 

199 1) no sta rt; but SYSSJ92 did ok well such is life! <C 16) 

On the s ubject o f start numbers, in the back of this manual I accquired, 

someone 's wrote BANDITS@ ZERO SYS5540, TWIN KINGDOM VALLEY SYS12238, but 

can ' t '✓ 8 rify if they i'lr8 corr<=ct. 

I've retyped the CRIBBAGE prog in, it run s a littl e but then it says ?BAD 

SUBSCRIPT ERROR IN 3270 , I've re-cheded the listings but I can't see 

anything wrong, I' 11 re- check, but is there a way to find out where the 

fauH i s . I ty ped ?PEEK<63)+PEEK(64lf256 but it was OK. 

This +4 o f min e h3 s a definite fault in it, I' m sur e , I typed in LUNAR 

LANDER $4000 - $4119 SAVED it, all OK, is said; but when I typed VERIFY 

"LUNAR LANDER", 0 1 <MONITOR) nothing happened, so what do you re ckon; is 

t here a fault or have I not done something right! - aga in. 

Thank s for any help 
P<e te r Appl<eby , NOTTS. 

CHESS: 
Do LCAD "", 1, 1 then when its loaded do POKE 65299, 17: RUN, if this still 

does 'nt work then let me know. As for Tape to Disk backup, I run through 

the sequence again in the October / November Mag. As for the SYS65418 on 

page 22 o f the Jan/Feb '91 ish, I could'nt find it!! Cribbage, I've 

enclos ed a tape with the working program on, ENJOY!'! Don't kn o w anything 

abou t th e PEEK (63 ) . .. .. . can anybody help?? Lunar Lander, It should work, 

but Pe t er give Peter Crack a ring on 081-367·· 3152 after 7pm, and he' 11 be 

pleased to go through any problems regarding his programs. If known of the 

above s uccaed, then send the +4 t o me and I'll ch eck it o ver { or y o u, FREE 

of charge, but you ' 11 have t o pay P&P both ways. 

Dear Roy 
Could you pl ease let me know what the command POINT G, is on the CJ6/+4. 

Than ks for an y help 
Peter Appleby, NOTTS. 

Pet er I'm afraid I don't kn ow, but if any other reader does will t he pl ea se 

write to Pe t er at, 18 ABBEY RD, NEWSTEAD, NOTTS, NG15 OBL. 

NB:- Pet er i s after a PSU & Tape-de ck for th e +4 if any one has one 1o 
spare and would like to sell them to him, or kn ows o f anybody who can s ell 

him one <relatively cheapl y) then please. write t o him. 



Garn~ 

Game Reviewed - Daily Thompson ' s Start Events 

Publi s he r - Ocean 
Price - £2. 99 <I bought if for f.7. 95 in 1985, ED) 

Reviewer - Martin Sulivan (Ex Member ) 

As you can see this game is publi s hed by Ocean, this is rare fo r a Cl6-

Pl us/ 4 game, but back to the game . .. 

Daley Thompsons Star Events is a game much like 'STREET OLYMPICS' (that s 

because stre8t o lymp ics was ripped using DTSE, ED), you have to control 

Daley though 7 event s, which are ... 

On Sid e - JOO Metres, l 10 Metre Hurdles, 400 Metres, 200 Metre Hurdl e s 

On Side 2 - Long Jump, Shot Pot & Javelin 

For all of the events you need to continually move the Joystick from left 

to right, which is ve r y tiring (does' nt do the J /St i ck much good either , 

ED), and frustrating if you don't do very well and then not re ach th e 

qualifyi ng times. 

Sc 0 rint1 
On scr een scoring shvws th e number of attempts made, point s scored, world 

r ecords , qualifying t !mes and distances. 

All in all this i s a Jisapointlng game (I thought it was good for its time 

& still Is, ED ) , whi c h I ,;ixpe;,cted to be quite good . Sayi ng all t hat, it 

does have good graphics & musi c . 

Rati ngs as d % 

GRAPH1 CS 97'1. 

SOUND 80% 

PLAYABILTY 80% 

VFM 49% 

OVERALi., 80% 



Game Revi e wed - Auf Wiede rsehen Monty 
Pub li sher - Gr emlin Graphics 
Price - £2. 99 
Reviewer - Ma rt in Sullivan <Ex Member) 

Auf Weide rsehen Monty is p; qart of a collecti on of • Monty' games, in c l uding 
'Monty On the Run'. I n this adventure, Monty tra vels around Europe to find 
freedom, pi c king up all of the trave l lers cheques as he goes, in order lo 
raise enough money t o buy the Greek I s la nd o f Montos wh ere he will be safe. 

'J:he game has good graphi cs, exce llent sound, with an on- running music tune 
and excellent playability, with hours of fun and frus trati on. 

Deflnelely one o f my best games !!' And worth £2.99 

Ratings a •; % 

Graphi cs - 95% 
Sound - 95% 
Playa bili ty - 95% 
VFM - 95% 
OVERALL - 95% 



Tit le: TIR NA NOG 
Publisher: PD - Germany 
Requirments: 64K (ie, +4 or G!6+64K) 
Reviewer: Andy Tang (London) 

R=v-i<=v.J 

The majority of the G!6/+4 games that are available are 'arcade' games , 
theres a few 'adventures' and a handful of 'arcade adventures'. The so 
called combination of an adventure (the qualities of depth and puzzles that 
test your brains) with arcade action (attractive graphics & sonics, as well 
as addictive gameplay). 

So far I can only think of two really 'outstanding' arcade adventures 
available for the +4, Mercenary & Tir Na Nog. I would' nt be surprise,J i f 
any other members disagrees with my choice: we all have different 
opi onions! 

What ;nakes Tir Na Nog 3pecial is its depth, its one of those games you hav e 
to map or you' 11 lose your bearings pretty fast. Its also fairly unique as 
you can view the game from different perspectives (ie, front, back and two 
side views)- the reason for this is to make the game three dimensional 
whilst still retaining the 'side view' graphics. Initially thus may be 
confusing, but the longer· you play the game; the more you get use to it. 
It is vital to learn how the different views work if the game is to be 
played properly. 

Usually when I write reviews I include information about the aim of the 
game, its scenery and the plot, but for this game I can' I, since I don't 
have the instructions. What I think you have to do is to s ucces s fully 
complete s ome kind of quest <or quests) by collecting obj ec t s from 
different locations and manipulating them. 

S (J r~r in ffi Y travel ; I have accquired many objects ranging fr o m scroll s . 
keys to a very useful mace! I've also met some strange characters that 
inhabit the land like the forest king and the rather nasty ape-like 
creat ure who likes to run you over - I've tried everything to defeat thu s 
beast, from bashing it on the head with a mace (timing i s crucial here ) t o 
offering it a s croll - but it alway s leaves me steam r o lled! 

The character you control in the game has a very funny wa l k - ni c ely drawn 
with s plendid animati on, in fact the animation throughout the game i s 
excellent. 

The game al s o has many backgrounds with different types representing 
different locations; ie, nice mountain ranges in the plains to detail e d 
trees in the forest. The game features many buildings which you can ent e r , 
some are locked so finding key; is essential, inside some ar~ useful 
objects which are all nicely drawn. Colour is weel used i n the game. 

With mo ~t of the ma chines memory devoted to graphics and 3ame- depth, it s 
not really surprising that thers a shortage of sound FX, but that does ' nl 
matter much as the graphics do more than enough to compensate! 



My only complaints with this game are no instr uctions and the l ack of an 
option to save th e game like the one used in mercenary (or maybe its 
because I have 'nt discovered i t yet!) 

Tir Na Nog is a true l y good ar cad e adventure and wh ats mor e its a PD Ga me 
That s 100% val ue. 

Well don e t o the programmer(s) of th is game. 

Another point l s that Tir Na Nog ls just an example o f how good PD games 
can be ·- I woul d but it e ven if it were a full pri ce commer c i al pr oduct! 

feel that the game appeals more to the adevnturers than the arcade fr eak s 
- but I sti l l fu lly recommend Tir Na Nag to ALL +4 owners. 

Ratings : 

Graphi cs 10 
Sound 4 
Playability 9 
Value 10 
OVER ALL 10 

Fut 1_1,r- e Th ougt,t s 

The quality of arca de adve ntures (as well as other ty pes of games) wi l l get 
bette r and better, since in most Europea n Countries the +4 is favoured over 
the Ci6 - Many games are in 64 K f ormat ( ie, more sophi s ti cated ) . With games 
like ' EL ITE ' and 'TIR NA NOG' a lr eady available I think all us +4 (& 
e xpa nd ed Cl6) owne rs have someth ing good t o look f or ward t o . . . 

Tir N., Nag 

B Mov':? Left 
N Move Righ t 
H Rotate VIEW Cl ockwi s e 
G Rota t e VIEW Anti c l oc kwi s e 
R Drop It em 
E Tak e Item 
SPAC E - Vs e it em ( i 8, s wing mac e ) 

•NB: These controls ar e repeate d on other keys , whi ch I shall lea ve for you 
to di sco vo;!r (find the layout that suites you best,!! ) 



P~bl~sh=r Pr=~~l= 
NOVAGEN 

I got this idea from an old c lub I used to belong to, each ar-ticle will 
feature a publisher of C16 br +4 software - what they have done anmd wh al 
they are currently doing (if any!!!), 

I decided to start with Novagen because they have only produced two games 
and its late now, what more can say apart from ..... . 

Novagen is one of those companies who jumped on the Cl6/+4 bandwagon ba c k 
in 1985/86 when these machines were at their peak in terms of popularity 
and userbase ( I read somewhere that in 1986 the Cl6/+4 command around 10% 
of the total UK Game s ales! - Imagine that: One in evry ten games sold we r e 
for ·the C16/+4 ), once on y lhe bandwagon they produced two games, then lik e 
many a company, jumped off and headed straight to the 16-bi.t Mark et , whj e re 
they produced Mercenary 2:Sword or Damocles. Sadley this sequel to 
Mercenary won't be available for the +4 or any other 8 Bit - 'IT JUST WON'T 
FIT' commented a Novagen Employee. There are two Novagen games, both 
require 64k Memory. 

MERCENARY 

A class ic Ar ca de Adventure with elements of flight simulation, fa s t and 
smooth 3D Vector graphics which are very realistic in terms of per spectiv e 
and different Bngled views. Very original and unique, there i s alot of 
fr·eedom as you can explore a whole planet. Many funny situations and 
plenty of puzzles to keep the player guessing. Probably the mos t 
professional game available for the +4. 

Voted Ar cade Adventure of 1986 by many magazine s . 

Overall Rating: 10 
Price £9. 95 

inc. SECOND CITY 

Th e S-=:cond City is a dota,;e t, for MercEmary \ie, you need the o rigi na l 
Mercenary to play it (n0 you don't, I cracked it in 1988, and you can use 
it with a copy, ED)). It basically is mercenary revisite.J - nut a r.,uc h 
harder ver s ion of the original < to be honest I get absolutely nowhere in 
thi s game). Same graphics - differ e nt colours: Pink and Red; A go od 
addition to the cla·s ·;ic original, but lost marks for being t. o ha rd to 
complete! 

Overc11l Rating: 7 
Price £5. 95 

Bolh games ar e available on one purchase for £14. 95. 



There are 2 way s (as fa r as I kn ow! ) 

1) The hard way is t o collect a series of object s in a particular order, 

key objects are the NOVADRIVE, SPIDERS WED <which i s a s kel e ton key) and 

the KI TCH EN SINK. Th e n fly to location tt - tl and find the teleporter that 

transports you to loc: 03-15 where an intersteller ship is stored . What I 

have just writt e n i s only a rough outl in e to this so luti on be cause I can 't 

fully r e member what I did - Sorry! 

2) Alt erna ti vely you c an try this, collect the 'Antenna' and 'Metal 

Detector', g o and earn yo urself one milli on credit s <le, sell objects, help 

one side by destroying the ot her sides buildings - thi ·; is where the metal 

detector is us efe ul: the colour code tells you whi c h building belongs to 

who ) . Once yo,; have the milli on; go to the comminication s r oom where you 

can hi re ,, st1ip f, om ' HERTZ' , Easy? 

He res Some Ti ps To He lp You On Your Travels On Ta r g: 

1) The c heese is a super f ast ship ! 
2) To collec t. the ' sp ider s web' you need the 'kit che n sink ' wh ich is in 

the Palyar ' s Co lony Craft <L oc:O8-O8 Altitude: 64 997) The Sink en ables you 

t o pi ck up and car ry most objects <i ncluding you s hip and more importantly 

the spiders web) regardless of their mass o r weight. 

3) One of my favourite tacti c s is to sell as many objects as I can too the 

Mechano ids; the n change sides and kidnapp the Mech' s leader and sell him to 

the Palyar s . 
4) Finally choos e ca refully which side you sell objects l oo, usua lly one 

s ide offers s ,;bst anti ally more credits tha n the other! 

Fin.al 

I hop e more me mbers write articles for this magazine - let s keep it alive! 

Every ones wel come to write Publisher Profile Arti c les - I' m Sure Roy would 

gladly print a ny ( yep s ure I do n' t mind, ED ); noma tter how long o r s hort 

they a ,· e . 

I thi nk this is the only club in the UK whi c h Cl6/+4 user s ca n e x pre s s 

their t hough t:; & id eas, share ea c h others knowledg;, and wi t h the new PD 

software fr om overseas the clubs pro s pects l ook better already (Well the 

prospect s hav e slackened abit, but I'm going to have a re - think of how the 

club is st ructur·ed and run, ED ) . 

Andy Tang, LONDON. 



Dear Roy 
I thought I'd write and submi t a few articles for publication. I think I 
should also say if any of your members are stuck in the adventures li sted 
below I might be able to help them. I might send some tips along with my 
next letter anyway, but if you'd like to list the following, people count 
contact me; either through . the magazine or direct to me. 

Yours 
Nevill e Clark, 64 We stwood Cres , Ec_cles , Manchest er, M30 8DZ. 

Ad vPntures 
Ten Little I ndians 
Classic Adventure 
Spider man 
Feasibility Experiment 
Salvage 
Lone Survivor 
Wa xworks 
Circus 
Escape From Pulsar 7 
Mansion Adv 1 
Arrow Of Death 
Time Ma chi ne 
Treasure Hunter 
Golden Bat on 

Some Pokes 
Exor c ist 

To stop ghosts killing, r ese t & run/stop into monit or , type: 

MlACB Put 18 into first line, then sta rt game with: 
G3B00 

Blagger 

POKE 104G8, 96 for infinit e energy 
POKE 13652, 234 
POKE 13653, 234 
POKE 1365 4, 234 for infinite Jive s 

Big ;,1ac 

Load the re set run/ st op, type : 
M23BA and put SD int o the first line , f or infinite live ·; , the s tart g a me 

with: 
Gl B58 

J d Set Wil l y 

POKE 14884, 96 for no nas ties 

POKE 10874 , 234 
POKE 10875, 234 
POKE 10876, 234 fa,- infinite lives 
SYS 10752 starts game 



Produc: : Games Designer 
Re·;ie·...:2r : :J l? '-1ill e C~,:,r :.: , ;,1a nche·;tE:r· 

It ·,.;as so me years ago wh en I bought this game and have not, I ·,.; ill ,:,dmi~. 
used lt that ofte n. However just re c ently a fellow +4 user recommended ~o 
me that I ~.h1J uld b0sin to u::.e it again. 

Though I have not fully mastered the control ,; yet, it doe·; :o.J:..: like qui ~-= 
an entertaining and rewarding buy. What it invol·,e s i s you ,:-=s igning an~ 
cr~ating games for you to play and save. 

Witt1 the lack of new so ftwar e on the market I can hardly complain about ~~e 

r es tri c tions 1J f thi s ~ame. Though you can only constr :Jc t one ;cr~~n, I s~ 
sure a.s rr.y friend has said that ·with a bit of fiddling ab ou t ~;1 the mac~ ~:--1e 
code could al low extra screens to be produced. 

Don 't lBt that put yo u off though, if you know nothing .3bout ?rogrammi:1£ . 
You nEed not have any s kills whatsoever to be abla to u;e thi; program. 

As I h .3 v e said , with the lack of new games on the marke t no '...Jaday s you ,: a:: 1
: 

reall; l o-;>;> ~i~h thi s (Hmmmm?, ED). If you see it, buy it ,:1.nd if you 
can ' ~ get the hang of using it, th en the three game s pr'? - programrne d she :.:~ :: 

1- ·t= ,(.) 
·1 / )~ "'\'- ✓-') a,.~ •-':, ·"'"- ' ,_j 

1 l I 0 1.___c__ .,";-r' < ::, -



Dea.r ~'.,:,y, 

t~ • .J. Pi ~d-·,i-::-

1 ?6 Alber-t: A1.1en•.He, 
Pt·E-:a-tu.1id-,, 
t·,fo.nches !:et·. 
M25 :::HF 
4/5/91 

Ple.;;.:::.e find E-ndo:::--=d the infonna.tion on RS232 th:o.t I p1-,:,mised. I h;;.\1 ,:, ,3ot 
a.11 the ,:opie:s ,::,f "Vo• .. w C,:,rnrr,,:,dm-,.. a.nd "C.C.I" ':J':,in,:3 b.:-.ch: to .J1 .. ily 186 ;;.,:, if th.;;n;, 
an; a.ny ,:,thet- .;;.r-ti,:le::. y-::,1..1 •JJ,:iuld lik-=- pl€--=>.S€' let me kn,::,1,0.J. In r-,;;l:i..itT, I 1J . .1,:,ukl b,;:­
very 9ra.tef1..1l if y,:,,_j could ::.end me -:.>. c,:,p~i ,:,f the ir,s fr• .. l•:f:i,:,n::. fm· "e .. :,tticfr lli" 
a.s ~.,:,on -:-.:s possibl€' .:i.s there .;;.n, a. f e1.>.J things I c .;;.r,'t w,:,dc 01.it:, sw.:h <i.::- h,~''·'-' <:,:, 
ptJi: te:,,:t on the ,:.cr,;_,,:-n etc. AL-,c, ,::,:,1..11.d y,:i•..1 po:,s::.ibly do me .;;. :a.ketch ,:,f 1,•.1h ,;:, ,-e; i:o 
:s,:,kler- the wit-e:::. ,:,n the PLIJ:;;4 ,:i,:1.ii t. 6-::,o:..,·d t,:, pr,:,•,.1ide; s,:,, .. md t-::, -:0.n e; ,{t e tT, a. l 
spe-:,J;e;r-? Pe;r-ha.p:::. th.,.. t 1n,:,1..1ld be 1.Js,..f1.il f,:,r ,:,ther- rnembet·s s,:, rn-=-yb.;; it: d-, ,:, ,_lld ,:3,:, in 
tl-w ma.9eo.zine? 

On the sub je,:t ,:,f R'.:;232, it seo:-r,-,:a. then; is .;;. bu,3 ir, th•..> ::.,:,ftv .. •2.n;,. C,:,rnr.-,,: .. ::k,,· ,;, 
didn't d,:, t.oo v.1ell deb1..1,39in9 the PLUS4 s,:,ft1J,1a.r-..- did they? I t-,.,._ve n.',"·d th.;;.t th,;,,,·e 
i:::- ,:,ne in !:hE- iq:,re:0.,:b.heet v .. ,hen yo•.J ,3et to 255 file::. but I c.;.t-.-'t get mine t,:, v.ior-k 
.s.t: -E>.11. 1/✓hen I ,.,,wite the fit·:-t: file '"·nd c,; .. :,.',J'?- i+.: to di::J: it sc,rns-s b2o.d( ,,.s 
,:,:,mplete ':J"'·d:•=-·':l'=' .a.nd I •=•:i.n ' t: rn,:, •.,,;; ,:,n t,:, the ne,cl; file. I h ,1:,,.e •::1•:1+: tl).JO PLU~A':.; 
a.nd th,:;, : .a.me thin,3 h .:0.ppens v . .oiH·, b ,:,th. [I ,:, y,:,u kn,:,, .. ,, if thi:. io, a. ,::,:-r.-,rnc,n t=•t·oble rn ,;,r 
h.;i:..,e, I j•.ist be'='n •.mlu,:ky? 

, 1/·/ell, I must clos•? nov,, so •=·=-.n ha.ve 2.nc,ther- 90 -:o.t '" B,:,i:ti ,: ,;, lli''. B•:es.t of 
l•.1-=k ll .•i th th,:;, ~::3232. 

P. S. 
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RS232 
On The P lus/4 

19,200 baud on 1he I'!us/4? A Beeb /isling in a 

Commodore mag? Are il'e kidding you? We cer/ainly 

aren't . .. 

S urpr isi ng !ho ug h ii may see m , the 
Plus/4 is a lo t fa ster at communicating 
using RS232 1han the 64. This is d ue to 
the 64 using a softwa re simu lacion to 
copy th e ac tion of the 655 1 ACIA IC 
whi ch would normall y be used for 
RS232. Indeed, the 64 is so slo w that it 
often mi sses charac te rs eve n at the 
le isure lv 300 baud , 

T he' Plus/4 o n 1hc 0 1hc r ha nd. has a 
6551 wh ich handled a ll the RS232 
signa ls exce pt CTS "hich is dea l! with 
bv a 6529. Also, th ere is no need 10 
c~ nn cct S- into pin B fa s s uggested in 
'Inte rfa cing \\i lh !he RS 23 2', Your 
Co111111odo1e, January 1987, p 82,90) . 

TI1c Plu s/ 4 software ha s !he abi li1y 
to USC XON/XO FF now CO Oi ro l with 
the use r s choice o f XON /X OFF 
c harac1ers. These arc no rmall v C TL/ S 
for XO IT and CTL/Q for XON. This 
fa cilit y is used to stop tile remote 
de vice- fr om transmitt ing more data 
when th e receiving de vice has n o more 
roo m in i l 'i inpu l buffe r, and to restart 
the remote c..le \·ice when the receiving 
de vice ha s rc mo,·ed enough ch arnctc1s 
fr o m its buffer. 

The Plu s /4 has a d cu ic:1 led 64-b ylc 
RS232 u ser receive buffer located at 
S03 f' 7, 10 S0-136, and a o ne by lc s ysicm 
1rans111i1 buffer al SS07C F which is 
used 10 hol d !he cu1·1c- 111 XON/O FF 
charac t~r. 

If the AC IA is co nfigured . the 
in ter rupt lia11dk1 w ill ca ll t w o 
s u b ro utine s t o lian dk R S232 
in tt.:rnipt ~. The i°ir-, 1 1n1n int.:: 

By R C Hemes 

REM BOC PROGHAH TO TEST PLUS/4 TO BBC RS232 n 19200 BAUC 

1 0 •FX7,8 

20 • f X8,8 

JO • F X 3 , 5 

40 • F X'2, 1 

50 FOR Y=OT 07 

60 ,tiS=INKEYHO> 

70 IF AS<>CHRS<19) THEN1 00 

80 AS=INKEYSCO> 

90 IF A.$<>CliRt(17) THEN80 

100 PRIN T STRS(Y>; 

1 1 0 NE X TY 

120 GOT3 50 

REM PLUS/4 PRO GR AM TO TEST PLUS/4 TO BBC RS23 2 A.T 19 20 0 EAUD 

2 0 POKE DEC.C"fC ''},17:P OKEOE.CC"fD'' ),19 

JO GETU , H 

t. 0 IFA.S<>"" THEtlP R[ NTAS; 

SO GO TO 20 

Li~ti11i: ~ I and]: progmms for rh~ IJRC B ftopJ 
1111J th<· P/11 ,1/ ./ fCJ ,how rr11n .1111i1·1ion fF"o 111 ,Ju II fJ C 

ro rh,• f'/1H/ -I at 19,200 h,w1J. 

YO U B CO ~l ~IO IX) ll!-: :iug,i,;t l'.)~7 
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PLLJS / 4 UTILITY 

------------------------► 

Checks for a rem o k· de\·icc in itiated 
XON/XOFf sequence '"tel han dle s it 
appropnate ly; 
Checks use r n:cc: 1\·e buffe r is fu ll . and if 
so tht.!n ignores th is rc cci\'ed characttr 
and return s; 
Jf there is room for eight chara cters, 

th e n it se ts va ri o us Oags, and s tores 
XO Ff character fro m SF D int o the 
system transm it buffer and out s the 
rccc 1vc<l ch.i rac l t.: r in the user rnput 

buffer. 

Th..: second rou tini: ca lkd will : 

C hec k AC IA t ransmit bu ffer em p ty 
and ret urn if not; 
Check for CTS s ignal l(HV , and rewr n 
if so ; 
Chec k in pu t buffe r full llag, and sen d 
either XO FF o r XON as approp ria1c . 

It is the job of the RS232 port ion o f 
th e C H RIN rout ine to reset the user 

b uffer -fu ll a nd rcm ote -p:iuscd llags 

and ini11alc si: ncli ng of til e XON 
charact er. 

Not e 1h a t th e XON /X OFf 
protoco l is used only if the user has 
PO KEcl the X ON/XOF F cha racte rs 
into £ FC and SFD rcspecti\'ely; if these 
twb loca ti ons arc zero then charac 1crs 
received whe n th e buffer is full are 
ignored . 

And The Proof. . . 
I ha \ 'C te sted the Plus/4 co nnected to a 
BBC Model B, running a, 19,200 bauc.l, 
with th e BBC sendi ng the Plus/ 4at full 

speed, and over a one hou r period not 
a si ngle cha racte r was los t by the 
Plus/ 4. The two p rogra ms for th e 
Plus/4 a nd th e BBC are sh own in 
Li s ting I a nd 2. 

Unl'ortunatcly , there is a bug in th e 

Plus/4 RO M RS232 routines, which 

ca use => 1he Plus/4 IQ era. sh irnm ccl tatd y 
af1c r it has tran smi11 ed the f1r~1 XON 
resum e: chara cter, an d th e res t o f this 
aniclc <ksc ribcs how iO fi x thi s bug. 

First we need to mah: our own 
co py o f the Kc rnal ROM . an d then 
patch the in correc t cock . Ttu s is no t so 
easy ... Listin g 3 ,s a listing of ;1 Ras1c 
Program and a machin i: cock program 
which co py t he ROM d o wn in to R1\M , 
ca use the ne w ve rsio n of 1he Kc rn ..i l to 
be executed, and inl11bit sw11i..: hi 1ig 
back 10 ROM . The 1o p o l me mo ry 
poin1ns M e al so rese1 10 £ 7FF F , and 
tl1c bad code in th e RAM co py ,s fi,cd . 

The Basic program must be type d 1n 

£xartly as s hown, \vith No ad dn io n;i\ 
spaet.:s, elc , as th e m.1cl11nc cod~ 
prog,1a111 is 1m rn1.: di :1t !.! ly abn v1..: 1t ,It 

$4 163. 
A d isasse mb ly o f th e RS232 cod e in 

the Kerna l is included 1n figure 3. 

POKE5 1, 0 : P OKE53 , 0 : POK E55,D : POKE52,1 2 8 :POKE 54,12 8: P OK E 56, 1 28:CLR 

2 SYS4 163 

1u ~:'> 

3 Nm 

List ing JA : Basic program to rt"H't top of mt•mory pointers and ml/ machine coJr provam tlJ 1..·opy thr' /\ana l an, / Bu~ic from R O .\/ to R .f,\I , an d 

t'han1:r a/J rtfatm·i-s to SFFJE to 'SFFJF. 

f.i5 t,ng 38: .\fal·hint 1..·oJr- program to copy HO.\t ro RA.\t anti inhibit s >o·i tching to HO M . 

ORG S1 043 

1 04 3 78 SE ! 

1 0 4 4 80 3E F F STA SF F3 E ; s11 1 rcH TO ROM 

1 047 AO DO L DY £$00 

1049 89 00 80 L P 1 LOA S800 0 ,Y ;copy PA RT Of RO~ T O RAM 

1 0 4( 99 00 80 STA S8000,Y ;s aooo TO Sf CF F 

104f C8 !NY 

105 0 DO F 7 BNE LP1 

1 05 2 EE 48 1 a INC LP 1t 2 

1 05 5 E E 4 E 1 0 me L P1t 5 

1058 AD 4E 1 a L DA L P 1 t 5 

1 05 B C9 FD CMP !HD 

1 05 D DO EA BNE L P 1 

l OSF AO 40 L DY £$40 

1 061 B9 00 F F L p2 LOA SFFOO,Y ;cop y PART 2 OF ROM TO RA M 

1 064 99 DO F F STA H FO 0, Y ;SF F 40 TO $F FF F 

1 06 7 CB !NY 

106 8 DO F? B NE L P2 

YOU R COMMO!lOHE a11g 11 s 1 1%7 
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106A A9 3F LDA !<SFF3F :INHIBIT All ROM SI.ITCHING 

1 06C 8D 82 04 STA $0 482 

106 F 8D 9E 04 STA S049E 

1072 8D AC 'l4 STA S04AC 

1075 8D B7 QI, STA S04B7 

107E 8D CZ 04 STA S04C2 

107B 8D co 04 STA S04CD 

1 07 E 8D D8 04 STA $0 4D8 

1081 8D E3 01, STA SO 4 E 3 

1084 80 E 1 07 STA S0 7E 1 

1087 8D 32 81 STA $8132 

108A 8 D 4E 81 STA S814E 

10 8D 8D 38 CF STA SC FB B 

1090 80 F7 F F STA SFF F7 

1 093 80 3F F F STA SF F3 F ;sw1 TCH TO RAM 

1096 A9 4C LOA H4C ; PUT H,P $CEC5 AT HB 18 

1098 80 1 B EB STA HB1B 

1 098 A9 cs LOA !<SCEC5 

109 o 8D 1 C EB STA HB1 e •1 

1 DAO A9 CE LOA !>SCECS 

1 OA 2 8D 1 D EB ST A H81 B•Z 

1 DA 5 A2 06 L DX £$06 ; COPY CODE TO PATCH AREA 

10A7 BO B2 1 0 LP 3 LDA PCH,X 

1 DA A 90 cs CE STA SCECS,X 

1 DAD CA DEX 

1 OA E 1 0 F7 BPL LP3 

1 00 0 58 CL! 

1001 , 6 0 RTS 

1 08 2 80 CF 07 PCH STA S07CF ; SAVE CH !N SYSTEM 0 IP B UF f ER 

1 OB 5 6 8 PLA ; PULL NEXT USER UIPUT CH AR 

1086 4 C 1E EB JMP H91E ;RETURN TO RS232 RCUTI NE 

(;c( 
YOUH <:0~1,\IODOHE ;,111! 11 s t 191{7 
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PLUS/4 UTILITY 
-------------------------► 

lining 4: The Pllls/4 RS232 routines. 

TRA~ SM IT RS 2 3 2 CHARACTER, ENTERED FROM IRQ ROUTINE AT HE2 8 

EASB AD D4 07 SEA5B LOA S07D4 ;GET ACIA STATlJS 

EASE 29 1 0 -AND £S10 ;Tx DATA REG FLAG 

EA 6 0 FD ,2 BEQ BEA94 ;->TX DA TA REG NOT EMPTY 

EA62 AD 1 0 FD LDA $ F D1 0 ; 6 5 2 98 

EA65 29 02 AND £$02 ;crs PRESENT 

EA67 FD 2B AEQ EJEA94 ;->NO, DO NOT TRANSMIT 

EA69 A2 00 LOX £$00 

EA6B 2C DC 07 BIT S07D0 ;sys TEM INPUT BUFFER FULL? 

EA6 E 1 0 09 BPL BEA79 ; -> NO 

EA70 AD C F 07 LDA S07C F ;YES, GET CHAR FROM SYS BUF 

EA73 8E DO 07 STX S07DO ;CLEAR SYSTEM B UF FER FULL FLG 

EA76 4c 89 EA JMP JEA89 

EA 7 9 2C C E 07 8EA79 BIT $07CE ;u SR !NP UT B UF FER FULL? 

E A7 C 10 1 6 BPL OEA94 ; -> NO 

EA7E 2C D6 07 BIT S07D6 ;yEs, LO CAL PALS E SET? 

E AB 1 30 11 AM I REA94 ; -> YES 

EA83 AD CD 07 LOA S07CD ;NO,GET USER ChAR TO SEND 

EA86 8E CE 07 STX SO 7C E ;CLEAR USER BUFFER FULL FL ft G 

EA89 80 DO FD JEA89 STA $F DO 0 ; AC I A TRANSr,IT REG 

EA8C AD D4 07 LOA $0 70 4 ;GET ACIA STATUS REG 

EA8F 29 E F AND £HF ;SAVE ON LY TRANSMIT DATA REG 

EA91 80 D4 07 STA SQ 7D 4 ; STATUS BIT 

EA94 60 BEA94 RT S 

CHECK FOR RECEIVED RS232 CHARACTER ENTERED FROM IRQ AT SCE25 

EA95 AD D4 07 SE A 95 LDA S07D 4 ;GET ACIA STAT LS REG 

EA98 29 08 AND [$CB ;RECEIVE DHA ~EG FLAG 

E A9 A FD 54 SEQ BEAFD ;- >RX DA TA REG NOT FULL 

E A9 C AD D4 07 LDA S07D4 ;GET RX DATA REG FLAG 

EA9F 29 F7 AND [SF? ; SAVE ONLY RX DAT A REG 

-
I t' 

YOUH CO~IMODORE august 1987 
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PLUS /4 UTILITY 

EA A 1 80 04 07 STA $0704 ; STATUS 8 IT 

EA A4 AD CJ 0 FD LOA SF DO 0 ;GET ACIA RCV REGISTER 

EA A 7 FO 1 9 BEQ BEAC2 ; - > NO DATA OR NULL 

EAA9 "8 D D S 07 ST A $0 705 ; SAVE THE CH AR 

EA AC cs F C CMP SF C ;Is !T X ON CHARACTER? 

EA AE DO 07 ONE BE AB 7 - > NO 

RECEIVED X ON REM OTE END ~AIHS us TO RESTART TRANSMISSION 

EABO A9 JO LOA £$00 ;YES, CL EAR 

EA82 8D D 6 07 STA s o 70 6 LOCAL PAUSE FL AG 

EABS FO 39 9EQ BEAFO AND RETURN 

EAB 7 cs FD BEAB7 CMP HD ; IS IT X CF F CHARACTER, 

EA8 9 DO 07 BNE BE AC 2 - > NO 

RECE I VED XOF F CHARACTER, REMOTE END WANTS us TO STOP TRANSMISS I ON 

E ABB A9 F F LOA £HF ;yes, -SET LOCAL 

EABD 8D D6 07 ST A $0706 PAUSE FLAG 

EACO DD 2 E BNE BEAFO AND RETURN 

EA C2 AD D3 07 BE A C2 LDA S07D3 ;NCHARS IN USR INP UT BUFFER 

EACS C9 3F CMP £S3F ; FULL' 

EAC7 FO 27 SEQ BEAFO ; -> YES 

EAC 9 C9 3 8 CMP £S3 8 ;No, AT THRESHCLD FOR XOF F? 

EACO DO 0 F BNE E1EAOC ; - > NO 

EACD AS F o LDA $FD ; YES , GET X OF F CHAR 

EACF FO OB BEQ BE AOC ; -> NO XO F f C hA R DEFINED 

EAD1 8D CF 07 STA S07C F ;pur IN SYS TEM 0/P BU FFE R 

EAD4 A9 F F LDA £SF F 

EAD6 80 DO 07 STA $0700 ;sET SYSTEM BU Ff ER FULL Fl( 

HD? 8D D 7 07 STA s o 70 7 ;sET REM DTE PA USE FL AG 

EA DC AE D 1 07 BE A DC lDX $0701 ; GET USER I/ p EUFFER INDEX 

EAO F E8 IN X ; ADD ONE 

E ,\EO 8A TXA 

EAE1 29 H AND £S 3 F ; MAKE INDEX :10 0 64 AND 

71 
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PLUS / 4 UTlLlT Y 

------------------------► 

EAE 3 80 O 1 07 STA $0701 ; STORE NEW INDEX 

EA E6 AA TAX ;GET INDEX IN • X 

EAE7 AO D 5 07 LOA $0705 ;GET RECEIVED CflAR 

EA EA 9D F7 03 ST A S03F7,X ; AND STORE IN USER 1/P BUF 

E AE D EE 03 07 IN C s o 70 3 ;NCHARS IN USR I IP B UF FER 

EAFO 60 BE A FO RTS 

CONTINUATION OF CH RI N FOR RS 2 32 DEVICE 

EAfl AD D3 07 SE AF 1 LO A S07D3 ;N CHA RS IN USR 1/P 8 UF FER 

EAF4 FO 34 BEO BEB2 A ; -> EMPTY 

EAF 6 08 PHP ; SAVE INH IBI T STATUS 

EAF7 78 SE I 

EAF B AE D2 07 LOX s o 70 2 ; 1/P Q FETCH I ~DEX 

EAfB ER IN X ; ADD ONE 

EAF C 8A TX A 

EAFD 29 3f AND l$3f ;MA KE MOD 64 

EAF F 80 0 2 07 STA .SO 7 D 2 ; AND REST ORE IT 

EB0 2 28 PLP : RECOVER INHIBIT BIT 

E 80 3 AA TAX ; I/ p Q FE TCH I ND EX 

EBO 4 BO F 7 03 LOA S0 3F7,X ;GET NEX T CH AR FR OM 1/ P BU f 

EBO? 48 PHA ; ONTO STACK 

E808 CE D 3 07 DEC $0703 ;oECREME NT NCHARS IN BUF 

E BOB AD 03 07 LOA so 70 3 ;G ET NCHARS IN I IP BUF 

EBOE C9 oe CMP lS OB 

E □ 1 0 DO 1 9 BNE 8 E 82 B ; -> NCHARS <> 8 

E 81 2 2C 07 07 BIT $0707 ; IS RE MO TE PALI SE FLAG SEP 

E 81 5 10 1 4 BPL BEE2B ; - > NO 

EB17 AS F C LOA s·FC ; IS XON CHAR DEF !NED? 

E 81 9 FO 1 0 BEG BEB2B ; - > NO 

EB1B 80 CF 07 STA $0 7C F ;ye s , PUT IT I h SYS 0/F BUI 

HERE I S THE BUG . THE NEXT CHARACTER TO BE RETURNED TO THE USER 

I Is T llE TOP ENT RY ON THE STACK . A P LA SHOLD BE · ooNE HERE . 

;'2 
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t' L U~ / 4 U'1 1 L1'1'Y 

EBlE 38 SEC 

E 81 F 6E 00 07 ROR $070 0 ;RESET SYS BUFFER FULL FLA( 

E02 2 4E 07 07 LSR $0 7D 7 ; AN D RE MO TE PAUSE FL AG 

Ell25 2C D8 07 s rn?.S BI T SO 7D 8 ;AC I A PRESENT? 

EB?8 10 08 BPL 9E 83 5 ; -> NO 

Ell2 A 48 BE82A PHA ; YES, SAVE NEXT CH AR TO SE~ D 

E 82 A AO D 4 07 BE 828 LOA $070 4 ;GET AC I A ST AT ~S REG 

EB 2E 29 4 F AND £,:[ 100111 1 SAVE DSR 

EB30 49 40 ElJR 001000000 AND I NV ER T IT 

EB32 85 90 STA S90 ST ORE IN 'KERNA L ST II ORO 

E834 68 PLA ;RECOVE R CHAR fi E AD 

EB35 1 8 8 EB 3 5 CLC ; FLAG rm ERROR 

EB36 60 RTS 

SETUP USER CHARACTER TO TRAf/SM ! t 

Ell37 2C CE 07 8E837 BIT S07CE ; use R XM IT BUFFER FULL? 

EB3A 30 FB OM! BE 83 7 ; -> Y ES , WAI T F CR IT TO E MPTY 

E 83C 8D C 0 07 STA SO 7C D ; NO , STORE USE~ 0/ p CHARA( lER 

EB3F 38 SE C I N USE~ X~IT BUFFER , SET 

EB40 6E CE 07 ROR SQ 7C E USER XMIT B UF FER FULL FLAG 

EB43 4( 2A EB J"IP BEB2A 

IN I T I AL!2E R S2 32 CONSTAN T S AND ACIA 

EB46 A9 QO S EB46 LDA £$00 ;C L E AR ALL 

Ell48 AZ 00 LOX £SOB RS23 2 

E 04 A 9D C D 07 BEA4A STA $07( D, X VAR!AllLES 

E 84 D CA DEX 

EA4E 1 0 FA BPL 9E 64 A 

E B50 80 a 1 F D STA HD01 :R ES ET ACIA 

E05 3 85 F C ST A HC ;CLEAR X ON CHARACTER 

E 85 5 85 FD STA HD : CLEAR X OF f CfHRACTER 

EB57 60 RTS 

;'3 
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---------------------------► 

Bus Route 64 
f . . 

Ct/nnect two Commodore 64 computers through their 
• I serial ports or link in to the Cl6 and Plus 4 

1 

£ere are many ways of connect­
ing one Commodore computer to 
another but most methods require 
custom-made cables and complex 
software. This routine simply uses 
the serial bus which already has a 
cheap and easily available connector 
in the form of the disk drive/printer 
cable. 

The serial bus has two lines 
which are capable of input and 
output on both computers: the 
CLocK and DA Ta lines. There is 
also the A TN (attention) line that is 
used to interrupt external devices, 
but unfortunately it cannot accept a 
data signal. There 1s a line designat­
ed SRQ IN (serial request in) on the 
C64 but this has been deleted on the 
C 16 and Plus/4 microcomputers. 

The SRQ IN line allows external 
devices to interrupt the C64 and can 
only be used as an input. The CLK 
and DAT lines are so called because 
of their use in the Commodore 
Kernal ROM during communica­
tion with serial bus devices. It is the 
CLK line that governs which bits are 
valid on the DAT line and in a sense 
it 'clocks' the bits going out. 

Recently a few dual-player 
games have appeared on the market 
where two Commodore computers 
are connected together and a game is 
loaded into both. This routine has 
possibilities in such environments, 
requiring very little modification to 
the actual code. 

Two copies must be made to get 
the routine up and running, one per 
computer, with a slight modification 
at the beginning of the routine 'INT­
VAR' in each version. Where it has 
LDA #XX, the XX must be 00 in 
one and O I in the other. This is in 
order to condition TLKFLG (TaLK 

.. -<{., 1• 

\}{, ': .. lL !: COLOOR 

~~: ,:/~ }t~ i: ~!~ca~ 
· ;. . ?8 BGCOLIZI 

-:,..·. ~-1, se 
'' 9111 Cl2 

lH Cl2PRPI 
, 111!1 C2DDRA 

\~~~ . ,-1 tel 

2:-_;· -~\:\ :;: ~;~T 
:'J 150 

160 
'I' 170 

\, . " .' !:: 
;.\ ·' "/' i~: EOB 

220 SERCDn 
230 
as• 

, 2S111 CHkrLt3 
a6o .,. 

, ?ee Y!'U.X • , 

~== !:1· 
310 
3'0 
330 
3'0 
3Sll 
360 
370 
38111 WDATLO 
390 , .. 
'tl9 NXTBIT ... ,,. ... 
,SO 
'161 HJOA! 
'170 DATUAL 
'tSRI WCLJCLO 

••• SH WCU:H1 
510 
5ao 
530 
5,0 
550 
560 
S70 
se0 
590 

1
~•\ •~,;. ,, tSERIAL BUS COMUNICATICINS ' , 

, ~·_i~ ;-s~::6 see01 . •. _ . 

i~!t~:•.- ; UIDEO lNTERFACE CHJP I1 REGISTERS 

~-·; -~;1_;· ~~~=20 . 

~ x.r .. ~t~~~ix INTERFACE ADAl?TDR •2 REBISTUS 
. , -•0000 

' -CJ2+Sll0 
- ;-~· •Cl2+S02 
:~-:1!t,;: 1KERNAL Rl>1 ROUTINES 
r!rr. •·•sf'F02 . ·:: f·f -:,it::~ ' :., :f'-1" ,-SFF'E't 
. -.. ;3• ; BASIC HEADER , ,1, .WORD EOB 

.WORD 1987 

. BYTE S9E 
,BVT£ '2061' 

· .BYTE S00 
, BYTE S00, see 

- JSR INTUID 
JSR LINREL 
JSR INTUAR 
LOA TLKfLG 

,;, BNE TALK 
•:': JMP LISTEN 

JSR G.Elll'I 
k!,"; CMP H00 
t'{; ~ B£0 TALK 

~--· STA BYIE 
PHA 
LOX tlHD 
STX COLOUR 
JSR CHROUT 
SE! 
JSR CLKLO 
JSR GETBIT 
BCS W□ATLO 

LOX H08 
JSR CLXLO 
ASL BYTE 

.1: _1 J;: ~!~~~ 
""< JMP DATUAL 
i..-J' J9R OATH I 
-'.' JSR CLXHI 

JSR GETBIT 
8Ml WCLXLO 
JSR GE:IBJT 
BPL WCLKHl 
DEX 
BNE NXTBIT 
JSR CATH I 
CL! 
PLA 
CMP H0□ 
BNE CHKf"LG 
DEC TLKFLG 

;LINE ,._,,BER 
; SYS TOKEN 

. . -~.-

i SIGNAl..S [ND or BASIC LINE 
;SIGNALS !ND OF BASIC TEXT 
; lNITIALtSE U10[0 
; RELEASE SERIAL BUS LINES 
; INJTIALISt VARIABLES 

: BRANCH TO •tALX OR 'LISTEN 

; WA IT FOR CHAR FROM KEYBOARD 

; SAVE CHAR ON STACK 
; LIGHT GREEN TEXT 

;PRINT CHARACTER TO SCREEN 
;THEN SEND ON SERIAL BUS 
;SEND AttENTION 

; WA IT P-OR l'!IICKNOIIJLEDGE 

; nAJ:: E DATA NOT UALl 0 
;BIT TO SEND IN .C 

;SEND ZERO BIT 

;SINO ON! BIT 
;MAKE DATA VALID 

; WA It f"OR 8 IT ACKNOWLEDGE 

; RELEASE DATA LINE 
; ALLOW MASKASLE I NTERRUPTS 

; If 'R.ETURN' XEY THEN LIST[N 

FLaG) so that one computer has the 
initial talk priority. This is toggled 
after every press of the return key. 

work with other Commodore com­
puters which have a serial bus, the 
following table of register/bit 
numbers may be useful When converting the routine to 

COMPUTER 
C16, Plus/4 
VIC 20 
C64/128 

CLK-IN 
$0001/6 
$9llF/O 
$0D00/6 

CLK-OUT 
$0001/1 
$912C/3 
$DD00/4 
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DAT-IN 
$000117 
$91 IF/I 
SDD00/7 

DAT-OUT 
$0001/0 
$912C/7 
$DD00/5 



PROGRAM : SUS ROUi E 6Lf 

E3 18 BL-26 ,LN-50 , SA-3814 

't 
C0 28 FOR L-0 TD BL , CX-0 , fOR D-

8 TO 15:READ A:CX•CX+A 

82 25 POXES3280,A:POKE SA+L•l6+ 
D,A,NEXT D 

AS 30 READ A: If' A><CX THENPRINT 
•ERROR IN LINE"; LN+CL•10): ST 
DP 

10 'tll NEXT L , SYS3B'i00 
SD 59 DATA 11 , 8,195, 7,158, 50, 48 

,54, 't9, 0,0, 0, 32, 113,8, 32,765 

ED 68 DATA 173,8,32,107,8,173,2 

53,B,208, 3, 76,181 ,8,32,228, 2 
55, 1753 

EE 78 DATA 201,0,2'-10,249,141,25 
2,B, 72,162, 13,142,134, 2, 32, 2 
la,255,2113 

11 B8 DATA 120,32,145,8,32,163, 
8 0 176, 251 , 162, 8, 32, l'iS, B, l'-f:, 
~2. 1556 

Sf 98 DATA 8,176,6,32,127,8,76, 
n ,a, 32,136, 0, 32, 1s4, 0, 32, 92 
fl 

82 100 DATA 163 , 8,'-18,251,32,163 
.e, 1s, 2s1 , 202, 20a, 223, 32, 136 
,8,88 , 1837 

06 110 DATA 104,201 ,1 3,208,1 76 , 
286, 253,8, 240,171,169, 1,141, 
~3,B,96,2248 

55 120 DATA 169,147,32,210,255 , 
169 , 0 , 141, 32,208,141, 33,208, 
96,173,0,2014 

EA 130 DATA 221,9 , 32,141,0,221, 
96,173 , 0 , 221, 41,223, l 'i l , 0, 22 
1,96 , 1836 

CE 140 DATA 173,0,221,9,16,141, 
8,221,96 , 173,0, 221,41 ,23 9, l'i 
1,0, 1692 

SA 150 OATA 221,96,173,0,221,20 
5,11 , 221,208,248, 10, 96, 17 3, 0, 
i!cl , 41,2134 

3A 160 CATA 207, Ptl,0,221,120,3 
2,163, 8, 48,251, 32,127 , 8, 32, 2 
46 , B , 1644 

96 170 DATA 32 , 136 , 8,162 ,8,32,l 
63, B , 16, 25 l , 46, 252, 8, 32, 145, 
8,1307 

FC 180 DATA 32,246 , 8 , 32, 154,8,3 
2,246 ,8, 202,208,233, 88,169, l 
e,l'il , 1817 

AB 190 DATA 131-f,2, 173,252,8,32, 
210,255,173 , 252 ,8,201, 13,208 
, 197, 238, 2356 

AB 2811 DATA 253,8, 76,22,8,160,1 
28,136, 20B, 253, 96,0,0, 0, 0, 0, 
13'!8 

Of 210 DATA 169,0,133,250,169,1 
't9,133,251 , 169, 1,133,174,133 
,193 , 169,8,2234 

AS 220 DATA 133,175 , 133,194, 169 
••• 133,252 ,169,150,133,253, 1 
68 , 0, 177,250, 2481 

59 230 DATA 145,174,230,250,208 
,2, 230,251,230,174,208, 2,230 
, 175,165 ,250, 2924 

0 

LISTING 

600 
618 INTVPlff 
620 
630 

BEC CHkF'LG 
LOA H01 
STA TLKFLG 
R1S 

=~= INlVID .<' LDA 1593 
660 JSR 0tRClur 
670 LOA ts80 

::: A.:f ~ '~= ~~~~ 
700 •,·. RT9 

; 8-LlSTENER / 1-tAUCER 

; Ct.EAR SCREEN 

• · ~• SLACX SCREEN AND BORDER 

,..~.·~ ~~= DATLO , . :;\t__. i.DA CI2PRA , , ·:z~r;,.z: -~ 1 _, . .. , i .. 

~i•~· ;
7

~
5
=
0 

; ,.• ~ ... :·),,.•.~;' C~';: ~~A ~~~:RA ' ; _;-;/~\ l'IAK! _~ERIAL L1NE DAT
0

A LOW 

J{;,•t~ u: , ,,•• --~ , r ' I • ,• - • 

76li!I ~ ,;t • 

770 DATHI \"_:1.it,~. l.oA CI2PRA 

780 AND •sDP' 
7 9Q STA CJ2PRA 
800 :. ~ RTS 

BUI '" ' • 

:;: CL KLO . ,J • ~: ;!~:RA 

\ B'ili!I STA Cl2PRA 
850 RTS 
B60 I 
8 70 CLKHI LOA C12PRA 
880 AND HEf 

890 STA Ct2PRA 

900 ITS 
910 
929 GETBIT 
"30 
9'0 
950 
960 
"70 
SB0 LJNRU ... 

1000 
1010 LISTEN 
1020 IIILDCLK 
1030 
10'10 
1050 
1060 
1070 
11180 l.ilHJCLK 
1090 
1100 
1110 
)120 
1130 
ll't0 
1150 
)1 6 0 
1170 
1160 
1190 
12 00 
1210 
1220 
1230 
12'l0 
1250 
1261 
127111 
1290 DELAY 
1290 LIIAIT 
1300 
1310 
1320 
1330 BYTE 
13'10 TLKfLG 
135 111 ENDCOM 

LoA c1 2 PRA 
ANO HCF' 
STA Cl2PRA 
S£1 
JSR GETBJT 
BM! WL□CLK 

JSR DATLO 
JSR DELA\' 
JSR CATHI 
LOX H08 
JSR GEIBIT 
BPL WHlCLX 
ROL BYTE 
JSR CLKLO 
JSR DE LAY 
JSR CLKHt 
JSR DELAY 
DEX 
BNE L&JHJCLK 
CL! 
LOA H0A 
SlA COLOUR 
LOA BYTE 
JSR CHROUT 
LOA BYTE 
CMP H IIIO 
BNE LISTEN 
INC ILKFLG 
JMP CHKf"L6 

Lav ue0 
DEY 
BNE LIIAIT 
RTS 

,BYTE S00 
.BYTE H.10 
. [NO 

40 240 DATA 197,252,208, 23'1, 165 
,251, 197 , 253,208,228,169,155 
, 133, 1B7, 169, 151! , 3156 

7f 250 DATA 133,188,169,12 , 133, 
183,169, 0, 133,185 , 160, 0 , 185, 
107 , 150,240, 21~7 

81 260 DATA 6 ,32,210 , 255 , 200,20 
B, 245, 32,207,255,240,251,201 
,49 , 240,4,2635 

2£ 270 DATA 201,56 , ~8 , 231!,'tl , 15 

1 133 1 186,76 1 23'i, 2'i5, 1~7 I 17 1 1 
7, 73, 78, 1797 
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;MAKE SERI AL DATA LlNE HI 

;MAI(£ SERIAL CLOCK LINE L OW 

;MAKE SERIAL CLOCIC LINE HI GH 

:,,r-: . 
_; ! ,:. 1AWAIT SYASLC CLOCK I DATA LJ N[S 

;SIT CATA IN . C I CLOCK IN . N 

; RELE~ SE DATA & CLOCK CBOTH HJ ) 

;\IJAIT FOR ATTENTI ON 
;SEND ACKNOlalLEDG£ 

;WAI T FOR DATA VALID 

;SET BIT 
; TH £N ACKNOl.ilLE OGE IT 

; RELE.ASE CLQC I( LINE 

;DO EIGHT BITS 

; LI GHT RED TE XT 

;PRlNT CHAR !O SC REEN 

; tr RETURN 1(£Y TMEN TALK 

B9 280 CATA 80, BS, B'i, 32 , 68, 69 , B 
6,73,67, 69 ,32,78,85,77,66,69 
, 1120 

lf3 290 DAT A 82 , 13,1 7 ,67, 6S, B3,6 
1,49, 32, ~7 ,32 , 68 , 73,83, 7 5,61 
,908 

AA 300 DATA 32 , 56, 32, 79 , 8 2, 32 , 5 
7, 58, 'IS, 32, 0, 66, BS, 83 , 3 2, 8 2, 
853 

92 310 D"TA 79,85,84,69, 32,54, S 
2, 0, 0 ,0, 0,255, 255,255, 255, 0, 
1475 



1bfe'rfacipg·· .. ·\yith. 
the ··.RS232 

Many people switch off when they hear the mention of 
the RS232 inte1face a11d related subjects. This article is 

' ~i,;i~d ;rtiea;'.ing ~}/some coniusion and doubt. 

S ome (if not most) of you will ha ve 
heard by now of that favou rite of all 
computer industry subjects, the RS232 
communications standard. People 
have been known to go weak at the 
knees and hid e when it is mentioned. 
Every da y, it causes problems for 
computer engineers connecting up 
equi pme nt such as printers and 
modems. It has even gi\'en rise to a 
lucrative business of building the sci­
called "1,reak-out boxes· · for 
monitor ing and "fixing" RS232 lines. 

If it is supposed to be an industry 
standard , wh y does it ca use so much 
hassle? Every computer ma nufa ct urer 
has different ideas on how to build a 
computer: which de\ices ·to use, how 
big the screen should be. etc, It would 
se~m that this train of thought also in­
cludes the RS232 standard. 

Now, before I go on , let me say that 
the idea behind RS2J2 is great. A 
standard interface for co nn ecting 
different types of hardware (including 
computers) together. RS232 is reall y 
usefu l in the fie ld of telecommunica­
tions. Modems a re usually connected 
to a co mputer via an RS232 link . Yo u 
can ,01mcct two computers together 
and t1a11sfcr programs between 1hem 
(a technique often called "portin g"). 

Unfort un ately, thin gs arc not this 
simple . \Vith different manufacturers 
ha \·ing different ideas on ho\v to im p­
lem ent tht standard (Co mmodore is 
11 0 exception) a gr ~at dea l of confusion 
can a1ise when two pieces of hardware 
arc 10 be conn~ctcd toget her. M o.s 1 of 
this co nf'usio11 ~urrounJs the wa y in 
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which the control lin es of an RS232 
shollld be used. Thankfully, this does 
not concern us in this art icle since we 
will be using only a basic RS232 
int erface. 

Basic RS232 
As you may know, RS232 uses the 
serial meth od of data transmission. 
Information is sent bit by bi t along a 
sin gle wire to a receiving machine. 
Since data may tiow in bot h directio ns, 
two wires plus a common return are 
required to make a basic RS232 
communication line . The lin es are 
usuall y conn ec ted to equipment by a 
25-way D-type connector. Data 
leaving a co mputer exits via pin two 
and incoming data enters via pin three. 
The Ov return is connected to pin 
seven. This gives the "3-line" RS232 
interface. There is no control over the 
now of the data in either directi on 
unl ess handled tiy the software (more 
on this lat er). An RS232 int crfoce 
using more than these three lines is 
known as an "X-linc" interface. 

It is best to use a three o r fou r co re 
cable with·a shield (we will see why in a 
moment) rather than separate wires . 

For t he pllrposes of thi s article, this 
is a ll we require. "Ah yes" you say. 

"that's all very well but m,· 
Commodore doesn't ha\'e a 25-way d­
type connector let alone an y RS232 
interface". True it doesn't have a 25-
wa y connector but it does ha ve an 
RS232 interface. You mean yo u didn't 
know? 

Commodore RS232 
Since the tim e of the Vic 20. Com­
modore gas "programmed" in a limited 
form of RS 232 port. I say programmed 
be ca use th e hardwa re device normally 
associa ted with RS232 com m unica­
tions. th e Universal Asynchronous 
Receiver/Transmitter (UART), is not 
present in the circuitry o f the Vic 20. 
C64. 64C. C l 28 a nd C l 28D. T he 
omissio n of the Cl6 an d Plus/4 is 
intende d. The Cl 6 ca nnot hand le 0

RS232 comms (we sha ll see why in a 
mome nt) . The Plus/4 o n the o ther 
ha nd is om illed fo r a different 
rea so n. This machine DO ES have a 
UART. 

RS232 signa ls appear at the user 
port. This is exactly th e reaso n why the 
C 16 ca nn ot handle RS232; it does not 
have a user port (a strange omission by 
Commodore. Anyone know why?). All 
the conversion is handled by the 
Opera tin g Sys tem (Kernel). Th us · 

3-LINE llS2 INTEllFACE 
pin 

CONNECTIO:\S (25-wa y D-co nncct,,, ) 
!"unction 

2 
3 
7 
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Com nllln (O , ·) Gn d 
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RS232 LINES FROM THE USER PORT 

Pin ID Descrip tion Abreviation 

C Received data Sin 
D Request to send RTS • 
E Data terminal rdy. DTR' 
H Received line sig. DCD • 
K Clear to send CTS • 
L Data set ready DSR • 

M Transm ined data Sout 
B Received data Sin 

A Protective ground GND 
N Signal ground GND 

2 +5V supply 

• These lines are no t used in 3-l ine mode 

Signal ground is the Common return . 
Protect ive ground for screening. 

Maximum of 100mA may be drawn from 
the +5V supply 

Fig I 

(excep t in the case of the Plus/ 4) the 
user port coupled wilh the Kernel 
becomes almost the equivalenl o f the 
655 I UART (the 655 I is the device th a1 
the software is supposed 10 emulate). 

In the Vic the user pan is con­
trolled by a Versa lile lnlerface 
Adaptor (VIA). In the other machines 
a Complex lnlcrface Adaptor (CIA) is 
used (not a lot o f difference as far as 
this article is concerned) . Now before 
some of you run and hide at the 
mentio n o f VI As ?nd Cl As, let me say 
tha1 (thankfully) we do nol ha,·e to 
program these devices dircc1ly . Th e 
Kernel ha ndles a ll of 1he RS 232 asso­
ciated progrnmming. 

Figure I shows the RS232 
a~soc iated connections to this port 
looking from the rear of the ma ch ine. 
Note that the user po rt uses a 0.156" 
edge connector (avai labl e from 
Maphn: order number BK74R). The 
top row o f termina ls are identified wilh 
numbers while the botto m row 
term inals are identified with lellers. 
This means thal it is very easy to 
connect the sockel the wron g way up 
which could have disas trou s con­
sequences for your computer. The 
correct wa y is wilh 1hc let1crs 10 th e 
bo tlom as shown. 

Connecting Up 

The terminals labelled So ut (trans­
mi11 ed data) and Sin (received data) 
and GND (Ov common) are the three 
lines we need. Note howe ver that there 
arc TWO lerminals labelled Sin. The 
reason for this lies with the way in 
which the RS232 on these machines 
works. One of the Sin lines is for data, 
the other is a Oag or 1rigger input. 
Because the Conimodore RS232 relies 
on Non ' Maskable ln1errupts (NMI) or 
int e rrupt request ·(IRQ) in 1hc case of 

. the Plus/4, there must be some fo rm of 
cle1 ec 1i o n to let the system know wh en 
dat a is being received. · 

When d a ta ·is being received over 
the Sin line , th e vollage level o n this 
pin changes rapidly, causing interrupts , 
to occu r. The system software collects 
the dala on the Sin line, placing ii in an 
area of memory called the Receive 
Buffer. There is also·a Transmit buffer" 
for o utgoing data . Thus the _rece ptio n 
and transmissio n of d a1a is basically 
!ransparent to the user. However, this 
method has its problems as we will see. 
The practica l upsh o t of all this is th al 
BOTH Sin te rminals · must be 
connected to the Sin line . Since they 
arc next to one another, th is is no gri::a t 
problem. 

YOUR COMMODORE jan uary 1987 
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Also note th e co nne ction ca ll ed 
PROTECTIV E GRO UND. This 
terminal should be Co nnec 1cd to the 
shield o f your cable if you suspcc l :m y 
outside elect rica l int erference of 
causing da ta errors. 

While o n the subjec l o f making 
conn ec ti ons, you will ha ve to use a 
soldering iron. N ow don't run and Iii de 
(again). If you an! nol too !> ur c abou1 
handling one, ge t an : cle-ctro 11ics 
ho bb yis t friend to clo it fo r yo u. 

It shou ld go withou1 say in g th a t 
YOU SHOULD N EVER M A KE 
CON NECTIONS TO T H E SOC KET 
WHILE IT IS CONN ECTE D TO 
THE COMPUT E R . Alw ays 
d isconnect the sockel BEFO RE mak­
ing or ch anging any conn ections and 
NEVER connect the sockel 10 a lin e 
ma chine. ALWAYS swil ch o ff th e 
po wer BEFORE plugging or 
unplu gging! 

OK. So you' ve co nnec1ed your 
socket up a nd plu gged ii in lhe correct 
way ... what now? If you o nly want 10 
communicace with an o th e r 
Co mmodo re (Vi c, C64, Plus/4 or 
C 128) then there is no great problem . 
The on ly th ing to watch is that yo u 
must connect the Soul of o ne machine 
to lhe Sin o f the o ther as in Figure 2 in 
order for them to excha nge data (a bit 
obvio us rea lly!). 

Commodore connections 

If you don't intend con necti ng yo ur 
machine lO anything olher than 
ano ther Commodore, you can skip 1he 

. next bit all together and get on with the 
pr ogramming. If you ha ve a fr iend 
with one of the mach ines mt.:nt ioncd 
you will be ab le lO type messages t~ 
one ano1h er; han d y if yo u li ve next 
doo r a nd you have a lo ng piece of 3-
core ca bl e - your own mini-networ k! 
(N o t recomm end ed if you live across 
the street or seve ral houses away!) 
H o w far you will be able 10 keep 1hc 
machines apar t depends very much o n 
th e operating condi tio ns. Electr ica l 
int erference may cause errors and 
the re will c~ me a point where 1hc l ine is 
just too long. It's- best to experiment 
with what you 've got. 

Non-Commodore Connections 

This is whe re thin gs gd tri cky. Co n­
nc cling to anything other 1h an a 
similarly equipped Commodore has it s 
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.CBM # 1 ·.•·f; , , .-· · CBM #2 
' ' . . •• .. · , , 

Sin n " CABLE (3 CORE OR 4 CORE) r Sin 
Sin Sin 

·sout - I I A. Sout 
GND \ I 

GND 
PT LJ . . - PT 

., 
CONNECT SCREEN TO 
PROTECTIVE GROUND (PT) 

.. AT ONE END ONLY 

fig 2 

problems. Th is is because normal 
RS232 requires logic leve ls - I 2v (logic 
I) and+ 12v (logic 0) as opposed to the 
Commodore RS232 logic levels o f 0v 
(logic 0) and +5,·(Iogic I )(No th at isn 't 
a mis-p rint. RS232 logic is oppos it e 
volta ge lcvel-\\ise to your Commo­
dore). However this probl em can be 
ove rco me quite ea si ly. T here are 
various logic de,·ices available 
speci lica ll y for thi s purpose. Among 
these are th e RS42J line driver 3691 
a nd RS423 line recei ,·cr 88LS 120N . 
T hese de,·ices con,·e rt between TTL 
logic levels and RS423 logic levels. 
RS423 is another (str icter) standard 
which is compatible with RS232 (at 
lea st lo a cert ain extent ). The beauty of 
usin g these de,·ices is that they will 
opera te fr om a + 5v/-5v supply. This 
means that the use r po rt 's +Sv o utput 
(pin 2: sec Figu re I.) may be used for 
th e + 5v sup ply and all that is required 
is a -5v supplv . These arc th e devices 
used bv the BBC mi cro fo r it' s RS423 
port. "r=igurc 3 shO\VS t he circuit 
required. 

I co.n hea r the groans of d i,;;co nr cnt. 
"I can't do that !~ r , ·c nc,·e r built an 
t' lcctronic circuit before!" . I f you Jo 
ha\'e an elec tronic s hobbyist frien d, try 
bribi ng him/her into bu ilding it for 
you. 

I will not go into detail over the 
co ns truction o r lhe in1 erfacc. l will 
assume th at if )OU arc building this. 
you know \\.hat you arc doing. The 
74 LS00 device is used here '" a logic 
in ver ter. I su~ccst th at \OU use i.e . 
!:iC::-kcts so a<; n~o .... t to subjec~t the dev ice s 
to hea t \\1h ich cOul d Ja111a gc t hem . 

Po,1 er Supplies 

If you plan to use the maim, (c arefu l!) 
p O\\Cr '- Upplv circuit ...,l, own in Ficu rc 
4. I sugge<-; t ihat yv u u,;c bo th the .... +5v 
a 11 d -Sv supply ci rc11 it s c;;u ;JS 11 0 1 to rclv 

too muc h on the already ove rworked 
computer power supply. It goes 
with out say in g that no-o ne shou ld use 
the mains unless the y do know 
EXACTLY wha t they arc doing. 

The a lt ernati ve battery supply cir­
cuit in figure 5 assumes th a t yo u are 
using the +Sv supply fro m the com­
puter. Th is circuit may a lso be used 
with one of th ose pocket calculator 
mai ns adapto rs ( like the Spect rum 
power supply) since 1he circuit 
regu lates the voltage to -5v. The diodes 
shown orevrn t d~11nae.t: 10 the ci!'c uit if 
th e ba ttery/adapt o~ is incorrectly 
co nn ec ted. Remember to disconnect 
th e ba tt ery ,vhen you are not using the 
interface. This ha s th e advantage of 
not requiring you to bu ild a mains 
po\\·cr suppl y. 

Remc1nber lh at you ca nnot 
connec t an ordinar y Commodore 
(without this interface ) to one us ing 
this circuit. Both machi nes must be 
si mil ar ly equipped. Using this inter­
face, you will be able 10 co nn ec t your 
Co mm odore to 0 1her co mpul ers such 
as the BBC and a ny suit ably eq uipped 
1B r0 co mpatible. I have connected my 
C 128 to my Tele video ·TS 1605 ( IBM 
compa ti ble runnin g MSDOS ) and 

fig 3 

YOU !( COi\1:11O1)O 111" j: llll ldf_Y !!JS, 
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t ransfe rred files between them without 
any problems. This shou ld also work 
with the Commodore PCI0 and PC20 
IBM compatibles. The only thing to 
watch for here is th at most IBM 
co mpatibles need to have pi ns four an d 
five (RTS and CTS) con nect ed 
togeth er as shown in Figure 6. The 
BBC will also require a similar con­
nec ti on. Because of RS232 differences 
between systems , I ca nnot say th at th is 
wi ll work wi1h every machine, bul it 
wi ll work with mo'i l. I have also 
co nnected my 128 up 10 a mamframc 
D ECS YSTEM 2050 running at 1200 
baud wi th absolute success. 

Programming Commodore 
RS232 

OK so you ·ve got this far. You ·ve 
lin ked your Commodore to anothi:r 
m.:i chinc. \Vhat now? 

Using the RS232 interface on a 
Commodore is mu ch 1he sa me as using 
a printer o r a disk drive. You must 
OPEN a logica l Ille and use PRINT# 
and G ET# to se nd and rece i,·e d;ita. 
Note 1ha1 you should t\OT use 
INPUT# si nce th en~ is a poss ibility th ~H 
th e syste m might hang by a11empting 
to ge t input when it isn' t there. Also be 
aware that on the Vic 20 an d C64. the 
RS232 recei,·e and tran smi1 buffers arc 
crea ted a t the top of Basic memory 
when the O PE N co mm and is executed. 
(The buffers are permanentl v defined 
on 1he C128 and, I think, the Plus/4). 
This has the effect of \\' iping out ;inv 
variab les previously defined. (It 
performs a CLR). Therefore. you 
shou ld make the OPEN RS232 state­
mc n1 the lrrsl in a ny program. 
Ano ther. more serious probl<:m oct:urs 
if yo ur Basic program is \·ay large. 
T hen th ere is a c lian ct~ that OPENing 
an RS2 J2 clian11 c l may de~t roy the end 
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of your program. So Beware! 
The format for the OPEN state­

men t is shown below. 

OPEN lfn ,dev,sec ,Cl!RS (control 
regis ter)+CI-IRS (command register) 

where: 
lfn = logical file number 
dev = device (2 for RS232) 
sec= secondary add ress (usually 0) 

2400 baud is the maximum speed 
that is avai labk on 1he Commodore 
RS232 on the C 128. The C64 will allow 
up 10 1200 so this is the maximum 
baud ra1e 1hat I will use in the 

Plus/4 users should refer to pages 
207-2 11 of the user manual for further 
deta ils o n their machine's RS232 inter­
face. This machine can handle transfer 
rates of up to I 9200 baud. 

Handshake d etermines how the 
interface wi ll opera1e. We will be using 
)- line. X- line is where you are using 
control lines as well as the data lines . 

½,9 

< co ntrol regis te r>= see below 
<command register>= sec below 

The RS232 interface is device 
number two. In order to operate 
correctly, th e syste m requires you to 
tell it how fa st you wish to transfer 
dat a (baud rate) and the format of the 
data number of stop bits, numbe r of 
data bits, parity). The control 
register tells the system the baud 
rate, stop bits and data bits as in Table 2. 

examples. If however you have any 
problems, try selecting 600 baud 
ins tead. 

The command register defines 
other int erface parame ters as follows 

This makes things a bit complex so we 
will stick to 3-line. 

Duplex should be set to Full. This 
determines how the recetvc and 
tran smi t will behave. 

Parity is a kind of error check . 
When dara is recei ved, the system 
checks it to sec if i1 agrees wi th the 
parit y. If no t , the parity error bit in the 
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vari able ST (s1a tu s) is sc i ind ica ting 
some sor1 o f error . These bits allow 
you to se1 th e 1ype o f pa rtl y chec k 
requ ired. Of course , bo th ma.c hines 
sh o uld be se t to the sa me pari ty. In 
mos t cases, parity is not used and error 
checking is done in a diffcr enl way 
(more on thi s later) . 

This may seem a lil t le co mp lex but 
it isn't really . Lets suppose 1h a1 we 
want to open an RS232 channe l to run 
at 1200 baud, eigh t da1a bi1 s, o ne sto p 
bil, no pa rity . The OPEN sta1cmc n1 
would be: 

OPE N 2,2,0,CH RS(24) + C H RS(0) 
(non Plus/4) 
OPEN 2,2,0 ,C H RS(24) +C H RS(5) 
(Plus/ 4) 

and th at is th at ! Simple, eh? In fac l , if 
you slick to lhis particular forma t o f 
eight data bits and no par11y, you ca n't 
really go wrong. Just change lh e baud 
rate to suit. 

Incidentally, lhe Commodo re 64 
programmers reference Guide tells 
you that the comm a nd 
regis ter character is NOT required . 
It 's probab ly safe r to leave it in. My 
CJ28 some times wo n't work without 
il! 

Using PR INT II AN D GET/1 wecan 
wri1e a fairly simple termin;ii progr~m 
runntn g at 1200 b:wd. Running thi s on 
l'>\ O ma chinc:s (assuming its two 
Commodores) you will be abl e to type 
in a message on one keyboard and see 
it appea r on the other machines di s­
play as we ll as your own. F igure 7 
shows t!,e program whil e Figure 8 
shows a simi lar program for an I 8~1 
compa1ible machine runn,ng PCDOS 
or MSDOS and G\\'BASI C. 

Figure 7 Con11nodorr Basic mini 
Ccrminal program 
10 OPEN 2,2 .o .c ,rnS(24 )+C Hl( S(0) 
11 REM PLU S4 USERS USE OPEN 
2,2,0,C H RS(24)+C I-I R$(5) 
20 PRINT "(CLS]" 
30 GETll2 ,A$ 
40 IF AS <>'"' THEN PRINT AS, 
50 GET 8 $ 
60 I F BS<>"" THEN PRINT 
B$; :PRINT#2,BS; 
70 GOTO 30 

fig ur e 8 G\VBAS I C mini lcr mina l 
program 
10 OPEN " COM I: 1200,N ,8, I" AS t I 
20 C LS 
30 IF LOC( l)= 0 THE N 50 
40 AS= INPUTS( l. 11 1):PIU NT AS: 



Fig 4 
50 BS= INKEYS 
60 IF BS<>' " ' THEN PR I NT 
BS:: PRINT#l ,BS; 
70 G OT O JO 

Both programs check fir st for a 
characte r fro m the RS232 po rt . If o ne 
is fo und, it is ou tpu t to the screen. If 
not. the program checks for a key• 
boa rd in pu t. If fo und, th e character is 
sent to the scree n and al so to th e 
RS2J2. 

A nother int eres tin g exp er iment 
wh en using an IBM compatible 
machine is to make the fo llo wing 
ch ange to the mini ter minal program 
on tile C ommodore: 

60 IF 8$<>"" TH EN PRINT£2,BS: 

Fig 5 
Ob\' iously, not many o f yo u ha ve 

access to an IB M. but th is cxperimen1 
docs show up one very imp o rt ant 
problem with the Co mmo do re 's J. fine 
RS2J2 int erfa ce . If you take co ntrol o f 
th e IBM usin g the CTTY COM I 
com ma nd agai n :rnd type DIR which is 
th e MSD OS command to di spl ay the 
direc tory . the fir st few lines arc pri nt ed 
norJllal ly an d then suddenly , th ere is a 
who le lot of garb;igc . If yo u slo w down 
lh t.: b3ud rat1..~s to say JOO, th e prohkn1 

Fig 6 

RS232 

an d run it. Now type til e followi ng o n 
th e IBM while in DOS : 

MODE COMl: 1200,N ,8, I 
CTTY COM! 

(MODE is exte rna l so disk con tainin g 
the command must be in th e default 
dri\'e). 

This causes th e IBM to think that 
it s input/output device is th e RS 2J2 
port inst ead o f the console. This has 
the very o dd effect o f making th e 
C o mmodore co ntr o l th e lB M 1 

(althou gh th e characte r se ts are dif• 
ferent an d so me odd graphics 
characte rs ma y be pri nted). To return 
control to th e IBM conso le , yo u mu st 
type CTTY CON on th e Commodore. 

may disappear . Why does, this happen' 
Remem ber wh at I said a bo ut th e 
Receive bu ffer? Well wha t happen s is 
th at data is recei \·ed transparentl y over 
th e RS2 J2 lin es and placed in tl1 e 
buffer. The buffer fi ll s up quic ke r than 
Basic can cmpl y it with the resu lt th at 
th e buffer o verfl o ws and data is los t. 
Buffe r ove rllow ca n be detectd by 
examining the' ST '5t::i.tus var iab le, bu t 
Basic is just too slow an<l you may still 
loose da ta . 

18MC0MPATA6L £ 
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Solutions 

T here a re a few ways of solving this 
problem: 
I. Use a s lower baud rate to let Basic 
keep up . 
2. Devise some form o f software da ta 
n ow co ntrol. 
J . Con nec t co nt ro l lines up and use a n 
x•line interface. 
4. Use machi ne co de to process RS2J2 
d a ta . 

0 pt ion I is no t a good idea. 
Anyone who has used a n RS 232 lin k at 
JOO baud will know why (ya wn'). 

Option 2 is better bu t req uires pro­
gramming which we will touch on la te r 
when we discuss fil e transfer. 

Op1io n J is no t rea ll v practica l 
here . 

Optio n 4 is probab ly the best 
so lut io n in th is ca se . Data can be 
remo,·ed from the bu ffer much fa ster 
using mach ine code a nd this will be 
fine for the speeds at which we will be 
wor king (u p to 1200 baud) . 

A very short mach ine code 
program can be writt en to handle 1he 
RS232 interface . The rou tine th a t 
fo ll ows is giv·en in the form of a Basic 
loader. Chan ge the varia ble AD to a ny 
frei: area in your comput er·s memory 
(the tape buffer is a goo d place). This 
program is for a C 128 but it should 
wo rk on anv of 1he Commodo re 
machines disc~ ssed. 

10 OPEN 2,2,0,C H R$(24)+ C HR S(O) 
11 REM PLUS4 USERS: OPEN 
2.2.0,CHRS(24)+C H RS(5) 
20 AD=28 16:CA=AD 
30 RE AD BY 
40 I F BY -I TH EN POKE 
AD .BY:A D = AD+ l:G OTO 30 
50 · 
60 PR INT CHRS( l4 ):RU,1 SW IT C H 
TO LOWER CAS E' 
70 SYS C,\ 
80 : 
90 . 
100 DA T A 162.2.32, 198.255.32.228 ,255, 
168 
I 10 DATA 32.204 .255. 152.240.J,32.2 10, 
255 
120 D :\TA 32,228.25 5. 240,233.72, 
162.2 ,32 
130 D ,'.TA 20 I ,255.104. 32.1 10. 255 , 
32.204 
140 D ATA 25 5,56 .1 76.2 17. - I 

The only ,vay out oft hi" prograrn is 
:i RU:-,! STOP/ RESTO RE. Ta ble .1 is 
til t: disJ ~!:>t.: mblcd cod~ wi th i.:u mm~nt s 
( :1dd1 eS"SL' <.. m ;11,. differ fro m ynu r 
,1.: 1-., 1n 11 
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Table 3 
The program uses the kernal 

jumptable calls so it should be valid for 
all of the machines . 

After the machine code has been 
placed in memory, the RS232 channel 
is opened with a file number of2 (the 
channel number. If you change this 

Table 4 

Character set translation 

All this should be fine for Commodore 
to Commodore communications. It 
will also work with Commodore to 
IBM/BBC etc. comms but may yield 
strange results, the reason being that 
the Commodores do not use standard 
ASCII codes. They use what is som e­
times called PETSCII, the Commo­
dore PET being the first to use it. The 
most noticeable effect of this is that 
certa111 characters will appear on the 
Commodore's screen as graphics 
characters. The solution to this is to 
inse r-t some form of translation table 
or routine into the code. Since data 

3~. 

you must change the two LOX 
instructions in the code) and the 
machine code routine called. Now the 
RS232 receive buffer does not get a 
chance to fill up so no data is lost. The 
OPEN statement could be replaced by 
the code in Table 4. 

flows two ways, a routine or table 
would be required for each of input 
and output. 

Two translation tables, each of 256 
bytes, are required to handle outgoing 
and incoming data translat ions. The 
follow i ng program builds the 
translation tables and the machine 
code into memory starting at address 
AD. It needs at least 600 bytes to 
operate in so you need only change AD 
to the address you require. This 
vers ion is for the C 128 (Program 
Translate). 
Program Translate 
Line 5: AD=start address : 
BR = Control reg; CR=command reg . 
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Lines 10- 100: Pn::p ,ire tab les 
Lines 111-113: Setup nam e o f cha nn el 
(register images) 
Lines 120-160: POK E rece ive ta ble 
Lines 170-200: POKE tra ns m it tabl e 
Lines 210-230. POK E code to me mo ry 
Lines 240-270: Adju s t tabl e re fer ences 
in cock 
Lines 280-290: Adj ust register imrigc 
references in code 
Lines 300-310: Se lec t lo wercase a nd 
call routine 
Lines 330-370: Cod e d at a 

Table 5 sh o ws th e cl isa sse mbl ccl 
mach ine code (a ddresses are o ffse ts 
from the start add ress) : 

Basically , the o perati o n 1s til e sa me 
as before except: 
I. The channel is opened rro m m ac hine 
code. 
2. Characters sent an d rccc i\' ed ~ire 
translated. 

Note that the bac ks la s h ('\ ) 
character rece ived will be di sp la yed as 
a pound s ign . The Cl3:vt C harsc t does 
not have a backslash . 

Transferring files via RS232 

This is probably the mos t use ful ap p li­
cation o r RS232; tra nsferrin g data 
between unalike machines. It is 
possible to trans fe r programs betwee n 
two ent irely different machin es . 

When using a 3-line int erfa ce . Jt is 
necessary to introduce so m e fo rm o f 
protocol into the sortwa rc at bo th 
ends. This ensures thac eac h m:1chin c 
understands exactly wh tit th e o th er 
intends to d o. 

A typi cal pro toco l exc hange:: \\ ·0 1d ct 

look like a co mTrsa t ion bc.' l\\. t'.e n 1hr.:: 
two mach ines: 

machine l : Ar c vo u th ere'! 
machine 2: Yes . · 
machine I: Requ es ting data l1 :1ns fcr. 
machine 2: OK . 
machine I : Trnnsfcrr ing d ;ita (blo ck o f 
data sent) 
machine 2: Received dat a . 

and so on. The "are you th ere", "yes " 
etc. messages are act ua lly I byt e 
control codes. Normal ASC ! I lrns 32 
control codes (codes 0-31) . T h e ac tual 
usage varies from sys1em to sys tem a nd 
there are one or two protoco l s tand ­
ards. ror vour own use , \ Q LI do n ' t have: 
to follow ·any set prot o ~o l AS I.ONG 
A S BOTH MACHIN ES A R [ US ING 



THE SAME ONE. Figure 9 gives a list 
of ASCII code 0- 3 1 and their 
mean ings. 

Note the two marked XON and 
XOFF. These you may recognise. 
XON/XOFF protocol is useful where 
large amounts of continuous data are 
being tran sferred. The receiving 
machine can send an XO FF code when 
it wants the transmitting machine to 
hold off send ing data, and send an 
XON when it wants to resume. This 
type of control is often used with dumb 
terminals to mainframes. 

Another method of transferring 
data is to send it in blocks of 2-255 
characters (usually 128 chars). This 
removes the need for XON/XOFF 
control because as each block is sent, 
the two machin es exchange control 
codes. This method of transfer also 
allows error checking to be carried out 
on the data. One of the most popular 
error check methods is the Cyclic 
Redundancy Check (CRC). We won't 
go into this here as there is no real need 
for such a complex check with hard­
wired RS232. CRC is really useful for 
Telecommunications via modem s . 
Phone lines are noisy and data errors 
may easil y result at high baud rates. 
The CRC error check allows the two 
machines at either end to check the 
data for errors, if an erro r is found, the 
receiving machine requests that the 
data is transm itted again. 

When sending data using the block 
method, the software collects data 
b)tes into "packets" o f 128 bytes. 
Ass uming the link is open, th e trans­
mitting m~chine (TM) sends a start-of­
transm iss 1on code. The receiving 
mach ine (RM) repli e s with an 
ack nowledge code _ The TM then sends 
a start -o f-block code follo\\·ed bv a 
data pac ket followed by an end'.of­
block code. The RM replies with an 
a ckno\v[edge code (assum ing the data 
was received correctly) and th e TM 
sends th e ne xt block . Thi s con1 inues 
u n itl all data has been exc hanged, 
whereupon the Trvl 5cncls and end-of­
transmission code an d til e link enters a 
wai t-state. 

The abo ve desc ript io n d oes not 
co nfo r m to an y stand ,11 d bu t \1,,·i!I 
wo rk. If er ror check s are includ ed, the 
Rivi could send a data-erro r code i f the 
data had been corru p ted wh ereupon 
the TM would re- tra nsmi t th e sarn c 
d at:1 pac ke t. 

RS232 

The program given in Figure I 0 
should run on any of the CBM 
machines discussed and is written in 
Basic . Since the comms arc being con­
trolled by the software, the receive 
buffer will not overflow. It allows a 
user to transfer a data file from one 
machine to another. The link is 1200 
baud, eight data bits and no parity. It 
should be run on both machines. The 
control codes are shown in Table 6. 

Note that I'm not using so me of 
these as they should be used but, as I 
said earlier, as long as you stick to the 
same protocol on both machines , 
you'll be OK. 

YO! rr 1 ·o~J ~!O DO HE janu ci rv l!JS7 
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Table 5 

Possible Oe\'elopments 

The example programs I've given here 
do not show all of what mav be 
achieved using the RS232 interfa~e. It 
is possible (us ing a special , ·ersion of 
the circu it descr ibed earlier) to have 
more thJn two machines running on a 
single 3-line RS232 commlink. This 
would allow a group of users (with 
special soft\vare written in machine 
code for maximum speed) to set up a 
mini -net work. The possiblities are 
endless , I hope this article has helped 
to fuel ~our imagination. [f you have 
any comments or ideas, please write to 
me c/o Your Commodore or leave a 
COURIER on Compunet ID SCl2. 

Table 6 
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Figure 9 ASC II Control Codes. 
15 ST 

Code ASC II Fun ct ion 16 OLE 
0 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 

NUL 
SOH 
STX 
ETX 
EOT 
ENQ 
ACK 
llEL 
llS 
HT 
LF 
VT 
FF 
CR 
so 

Fig 10 
PROGRAM: TRANSLATE 

REA UY, 

Null 17 DCI 
Start Heading 18 DC2 
Start text 19 DCJ 
End te xt 20 DC4 
End transmission 21 N AK 
En~uirc 22 SYN 
Acknowledge 23 ETll 
Rings tcrminnl bell 24 CAN 
Backspace 25 EM 
H o rizontal lab 26 SUll 
Line feed 27 ESC 
Vert ica l lab 28 FS 
Form feed 29 GS 
Carriage return 30 RS 
Sh ift out 31 us 

Cl 320 ENO 
EB 330 DATA 169,2,162,2,160,0,3 

2,1 86,255, 169, 2,162, 0 , 160,0, 
3 2,189, 255, 32,192 

BB S A0 - '186'1 : NA- AO , BR - 2'LCR - O 
88 6 REn PLUS't USERS USE BR-2'! : 

78 3'10 DATA 255,162,2,32,198,25 
S , 32,228,255, 16B , 32, 20'i, 255, 
15 2 , 2 'i:0,6, 185 ,0 

2A 350 DATA 0 , 32,210,255 , 32,22 6 
,2SS ,2't0,230, 168, 165 ,0 ,0, 72, 
162,2,32,201,255, lO'i 

CP. -5 
86 10 OJn f%C255l, T%C255l 
i:IF CO FOR J-0 10 6'1:n:CJ)-J - N£X 

T 
6S 30 T%ClOJ-O:T%C20) - 8 
3'-t 'iO FOR J - 65 TO 90:X - J -+32 ~1%( 

J)-K : N ( X! 
23 SO FOR J - 91 TO 95:T%CJ)-J:NE 

XT 
ES 60 FOR J-193 TO 218 ! )(-J-1 28: 

T%CJ) - K:NEX T 
92 70 T:O:Cl'-16) -1 6: T%C133l-16 
35 eo FOP. J - 0 TO 255 
f7 90 K-T %( J) 
EA 100 IF K<>O THEN F%CK)-J : F%C 

K•l28)-J 
EC 110 NE XT 
Al 111 POKE AD, BR 

61 360 DATA 32,210,255,32,20'1,2 
SS, 5 6, 176,210,-1 

IOPROGRAM: FIGURE 10 

READY. 

2f 100 OPEN 2 , 2,0 ,0IR$(2'i:J•CHR$ 
COJ 

C6 110 REM .. 'i OPEN 2,2,0,CHR!i(2 
1·!:)---CHRSCS) 

S2 120 , 
BA 130 REn CG'i MAY NEED TO RUN 

AT 600 BAUD 
. 92 112 POKE AD+ l, CR 93 l'iO REM l .E. OPEN 2,2,0,CHR$ 

(23)+ CHR5C O) DF 113 A0 - AD+2 
58 120 P.8 - A0 
rs 1 Jo FOR x-o ro 2ss 
BC l'i0 POKE AO•X,F%CXl 
l'i ISO NEXT 
FA 160 AO -A0 ... 256 : TB-AD 
20 170 FOR X- 0 TO 255 · 
C2 180 POKE AD+X, T%(X) 
3C 190 NEXT 
72 200 A0-A □ ~2S6 : RT - AU 
SE 2 10 RESTORE 
92 2 ~0 REAO BY 
08 230 IF BY<> - 1 THEN POK E AD, B 

Y :A □ -A D+l: GOTO 220 
A'i 2 -t0 HR- INT<RB/256) : LR-RB·· HR• 

2 56 
AC 250 HT-INlCTB/256):LT-TB-HT• 

256 
BC 2&0 POKE RT•37,LR:POKE RT+38 

, HR 
23 270 POKE Rl+'i9,LT:POKE RT+SO 

, HT 
CS 280 NH .. INTCNA /256): NL - NA-NH • 

256 
CS 290 POKE RT ... 12,NL : POKE RT~l'I 

,NH 
1 7 300 PR J·NT CHR$ C l 'i) 

Ef 3t0 SYS RT 

AC 150 
'tE 160 GOSUB 2390 : REM SETUP TAB 

L ES 
90 17 0 
OA 180 PRINT"' (CLRJ'";CHP.$C l'i ) 
B'i 190 
30 2 00 REM •• •• • ••••••••••••• • • 

55 210 REM MA I N LOOP STARTS HER 
£ 

'l9 220 REn •••••••• • • ••••••••• • 

FD 230 REM WA ITS FOR RS232 ENO 
COO£ 

6f 2 lf0 REM CTRL-f CflLE TRANSFE 
RJ 

00 2 50 REM CTRL-i CTERMlNAL MOD 
£ ) 

f2 260 REM CTRL - C (EXIT PROGRAM 
) 

35 270 
23 280 
69 290 PRINT "[ SAJWAlTING (SE,S 

N ,SO J OR KEYPRESS'" 
13 30 0 GOSUB 1210: REM GET FUNC 

T JON 
f9 31 0 ON C GOSUB '--100,530,800,3 

60 

Shift in 
Data link esc.:1pe 
Devi ce control 1 XON 
Device contro l 2 
D ev ice contro l J XOff 
Device con tro l 4 
Nega tive acknowledge 
Sync hronous idle 
End transmissi on block 
Ca ncel 
End mt.:dium 
Special seq uence 
Escape 
File separa to r 
Gro up separator 
Reco rd sepa rator 
Unit separato r 

56 320 REM GOSUB MODE, FIX, TERtl 
00,E XIT 

39 330 GOTO 290 
Sf 3'-t0 
65 3 50 
7'i 360 REM EX I T PROGRAM 
BF 3 70 CLOSE2 ; ENO 
'i7 390 
BO 390 
CB 'iOO RE M MOOE 
79 ' l 10 REM ENO RtCE I UE □ - WA IT 

FOR ElHiER 
9B 'i20 REM SS CTERMINAL MOOE H 

E□UE ST) 

f7 'f3 □ REM SOH CF I LE TRANS FE R R 
EOUE ST J 

83 'i'iO 
89 "l 50 PR irH "( SE ,SN,SOJ RECE IU 

£0. 
37 'i 60 GQSUB 900 REM SEND ACK 

7C ~70 GOSUB 1310: REM GET RECE 

I UE MOOE 
52 'iBO ON C GOSUB 6'-t:0, 730 
65 Lf90 RETURN 
Cf 500 : 
cs 510 
6f 520 REM FTX 
Cf 530 REM INITIATE F I LE TRnNS f 

ER 
BS S'fO GOSUO 2300 : REM f I LENAME 

FROM USER 
8'--1 S50 GOSUB 950 : REM SEN□ END 
FIE 560 GOSUB 11 50 : RE M WAIT FOR 

ACK 
50 S 70 GOSUB l 050 : REM SEND SOi t 

+ f ILENAME 
02 580 GOSUB 11 50: REM WAIT FOR 

ACK 
IE 590 PRINT "(SFJ ILE TRAN SFER 

BEGINS,." 
A7 600 GOSUB 1760 : REM RUN FI L E 

TRANSnIT 
82 610 RETURN : REM BACK TO M 

AJN L OOP 
50 620 
02 6 30 
70 6'10 REM RESPOND TO FI L E TrrnN 

5FER REQUEST 
13 650 PRINT "CSFJJLE TRANSFER 

REQUEST " 
BC 660 fR!i-"~ 
97 670 GOSU9 1300: REtl GET NAnE 

FROM RS232 
JC 600 GOSUB 900 , REM SEND ACK 
BB 6 90 GOSUB 1900: REtl fllE RE Cf. 

-:~ '-- --- ---------------- - - ------- ----' 



!UE 
7'-1 700 RETURN 

AIN LOO P 
f2 710 : 
EB 720 t 

: REM BACK TO M 

FE 730 REM RE SPOND TO TERMINAL 
MOOE RE □. 

67 7'i0 PRINT "CSrJERMINAL MODE 
RECJUEST •• . " 

F2 750 GDSUB 900 : REM SEND ACK 
80 7 60 GOSUB 1520: REM RUN TERM I 

NAL MODE 
CF 770 RETURN 

AIN LOO P 
35 760 
23 790 

: REN BACK TO 11 

86 800 REM INITIAiE TERMINAL MO 
OE 

89 810 PRINT "( S IJNlTlATING TER 
MINAL MODE" 

30 8 20 GOSUB 950 : REM SEND EN□ 
9 9 830 GOSUB 11 50 : REM WAIT FOR 

ACK 
10 8'-10 GOSUB 1000 : REM SEND SS 
AS 850 GO SUB 1150 : WA I T FOR ACK 
89 860 GOSUB 1520 · REM RUN TERMI 

NAL MOOE 
99 870 RETURN : REM BACK TD M 

AIN LOOP 
'f9 880 
S7 890 
88 900 REM SEN□ ACK 
'tO 910 PRINTM2,CH RS(6); 
15 9 20 RETURN 
9f 930 
95 9SO 
3'1. 950 REM SEND ENO 
97 9 60 PRINTM2,CHRSC5); 
'1.3 970 RETURN 
~o 9so 
OB 990 
SA 1000 REM SEND 55 
EO 1010 PRINH12, CHR ! C25) ; 
71 1020 RETURN 
30 1030 
er 10'10 
Cl 1050 REM S[NO SOH + F 1 L ENAME 

oe 1060 PR1NTM2,CHRSC1); 
E9 1070 PRINT!t2,CHR5 (FL); 
30 1080 FOR X-1 TO FL 
7E 1090 PRINT1t2, CHR $C T% CASCCMIO 

scrs, x, 1)))); 

02 1100 NEXT 
86 1110 PRINH1 2,CHRSCT:.:CASC (TS) 

)); 

EA 1120 RETURN 
S't 11 3 0 
<f 2 11<t0 
27 1150 REM WAIT FOR ACJ< (WACK) 

f3 1160 GET1t2,A$ 
95 1170 IF A$<>GlR!i C5) T HEN 116 

0 
2E 1180 RETURN 
90 11 90 
SE 1200 
39 121 0 REM GETF UNCTtON 
Cf 
IS 

1220 GET1t2, AS 
1230 I F AS - CIIRS(S ) THEN C - 1 : 
RETURN 

00 l 2'iO GET A$ 
86 1250 IF AS-CHR~(6) THEN C-2 : 

REJURN 
03 1 260 IF A$-CHRS C26 ) THEN C-3 

: RETURN 
A J 1270 IF AS- CHRSCJ) TIIEN C-'t -

RETURN 
2E 1280 GOTO lClO 
35 1 290 
23 1 300 
FIB 1 3 10 REM GET ENO MODE 
AC 1 320 GETN2,11'5 
AS 1330 IF A$ - C!1RS(l) THEN C- 1: 

RE1URN 
CF' l 3'i0 IF' A'fi-CllR S ( 26) THEN C- 2 

RS232 

: RETURN 
6'-t 1350 GOTO 132 0 
6f 1360 
65 1370 
'iO 13 80 REM GET f I LENA.ME FROM R 

5232 SOH 
SE 1390 GEHl2,AS : IF AS-"" THEN 

1390 
lC l'-tOO A-ASCCAS) 
E'i PtlO FOR X-1 TO A 
BO 1'-t20 GETM2,A5 : If A!i•""'THEN l 

S20 

"' 
27 
CJ 

l'BO fRS-FRS .. CHRS(R%(ASC ( AS ) 
)) 

l'-t'-1 0 NEXT i~~g GE11C2, Ti : If Hi - '" ' THEN 

3 C 1'-t60 £$-",S,W" 
88 1'170 TS-CHRSCR:.:CASCCTS) )) 
OS lYBO If T!i-"C SP )'' OR TS•"P" 

59 r~~6 ~;;CR~' tr 
OB 1500 : 
01 1510 
83 1520 REM TERMINAL MOOE 
9\f 1530 REM REMAIN 1N TERMI NAL 

C3 

SC 

MOOE UNTIL 
15"!:0 REM EITHER OLE FROM RS2 
32 
1550 REN Of C!RL -C KEYSTROKE 

2'1 1S60 
CA 1S7 0 PRINT "(SE)NTERJNG TERM 

lNAL MOOE • ., 
15 1580 GETM2,AS 
16 1S90 IF AS""'"" THEN 162 0 
BA 1600 If AS-CHRS( 16 ) THEN GOT 

0 1710 
06 1610 PRINT CHRS CR!.::CASC CAS))) 

18 is20 GETR!i 
E'3 1630 IF A!"-'"' THEN 1580 
'-t8 16'-tO IF AS•CHRSC3) THEN GOTO 

1680 
8'-t 1650 PRINTA!i; : PRINT 112,CHRS(T 

!.::CASCCAS) )) ; 
A7 1660 GOTO 1580 
86 1670 
3f 1680 REN CTRL-C KEYSTROKE 
82 1690 PRINTM2,CHRSC16 ); 
90 1700 
Al 1710 REM EXI I REOUEST RECEIU 

ED 
EA 1720 PRINT "(STJ ERMINAL MODE 

ENOS.,, 
"16 1730 RETURN 
EB 1 7'-tO 
ES 1750 
01 1 760 REM FILE TRANSMIT 
22 1770 OPEN 3,B,3,F"IS 
25 1780 BL-1; 55- 0 
3E 179 0 : 
20 1edo C-0:CHS-'"' : BLS-"" PRINT 

SA 1~~~ □~:;~~~~HS: IF T!i•"T" THE 
N CH$ -CHRSCT% CASCCCHSl l) 

AC 1820 l f ST THEN FOR X- CH TO 
12 8 : 8LS-BL5•CHRS(0 ) : NEXT . 55-
-1 : GOTO 1850 

BA 1030 8 LS.-8LS .. CHS 
6:3 1B"1: 0 C-C +-1: IF C<128 THEN 181 

0 
QC 1B50 PRINTM2,CHRS!2); 
70 1860 PRINHt2,BUi; 
07 187 0 PRINT!t2,CH RSC 3); 
2 f 1880 PR INT ". 129 BYTES"; 
83 1890 GOSUB 11 SO 
6C 1900 PRlNf ".( 50 ,S)(] ." 
SO 1910 IF NOT SS THEN BL - BL .. l : 

GOTO 18 00 
80 1920 
3E 1930 PR! Nllt2,CHRSC'fl; 
66 l 9'i0 CLOSE J 
EB 19S0 RETURN REM !JACK TD 

MA I /J LOOP 

Yf)IJ I( ( ·o~l ~I O l )()l{I-; j:11111, 11·v l 'JH7 

95 1960 
83 1970 
08 19B0 REM RECE I VE ftlE 
EC 1990 PRINT ·· csFJILE ";FRS; 

OF TYPE ; TS 
77 2000 FIS-FR$+-£$ 
51 2010 OPEN 3,8,3,fl$ 
79 2020 BL-1 
Cf 2030 
3B 20'-tO CHS -.," : BLS- "" 
09 2050 GOSUB 22'-tO: IF RS-CHRSC'i 

l THEN 2190 
AS 2 060 IF RS<>CU R$(2) THEN 205 

0 
AU c'U7 0 PRINT " CSB JLOCK '"; BL; " 

Al 2 080 FDR X-1 TO 1 2 8 
EC C090 GETM2,CH!i : IF LENCCHS)-0 

THEN CHS-CHS+CHRSCO) 
rs ClOO If TS-"(STJ" OR TS-"T" 

THE.N CH5•CHR!i( R%CASCCCHS))) 
El 2 110 BLS-BLS• CHS 
02 21 20 NEXT 
78 2130 GOSUB 22't0 : If RS l> CHRSC 

3) THEN 2130 
SC 21'-f.0 PRJNT113, BLS;'" BYT ES "· 
OB 2150 BL-BL+l 
B't 2160 GOSUB 900 : PRJNT ·.CSD,5 

KJ, ";LENCBLS) 
AO 2170 GOTO 20'i0 
86 2180 
SB 2190 PRINT "CS T)RANSFER COMP 

LETE." 
13 2200 CLOSE 3 
lA 2210 RETURN : REM BACK IO M 

AtN L OOP 
BE 2220 
B'i 2230 
CB 22'-f □ REN WA.IT FOR ETX OR EDT 

A6 2250 GETff2, RS 
CF' 226 0 IF RS:-" " THEN 22S0 
68 2270 RETURN 
CA 2280 
co 2290 
lF 2 300 RE l1 GET FIL ENAME FROM U 

SER 
7 '-t 2310 INPUT "(SfJ I LEN~ME TO T 

RANSF ER : "; FS: 
57 2 320 INPUT "CTJEXI ((SS,SE,S 

CJ ) OR CP)ROGRAM CCSP,SR,SGJ 
) "i T$ 

6~ ;~~g f :-;s: :.;:: THEN ES -", P, R 

3 1 2JSO F l$ -F5 -l-E!i ; FL - LEN CF S) 
Cf 2 3EO RETURN 
71 2370 
6F 2380 
A9 2390 REM SETUP TR ANSLATION T 

ABLES 
ff' 2'!00 PRINT "C SS J ETTING UP •. 

07 2'il0 DIM T/,;C255 ) , R%C2S5) 
FO 2'i20 FDR J-0 TO 6'i1T:.:<Jl -J:N 

EXT 
3A 2'i30 T/,;Cl0) -0 :T~<20)-B 
C3 2'i't0 FOR J- 65 TO 90 : K-J_.32 : 

T%CJ) -K :NEXT 
60 2'-150 FOR J-91 TO 95, T%< J >•J: 

NEXT 
S'-t 2 'f60 FOR J-193 TO 2 18 : K-J - 12 

8 : l%(J)-K:NEXT 
OS 2'i70 T%(1'i6)-16:T %C133) -l6 
2 2 2"!80 FOR J-0 ro 255 
2C 2'i SO K •T%CJ J 
er 2500 IF K<>O THEN R"..:(K) -J : R% 

o:-.i2e) -J 
S5 25 10 NEXT 
6f 252'J RETURN 
'tf 2S30 GET PS 
SFI 2S'i0 l F A5 - '"" I HF.N 25JO 
6'-t 2550 PR HH ASC ( (')!' 
2S 2560 GOT O 2530 



August /September/October & November 1991 
Please send me Vol 3 I s s ue ' s 5/6/7 & 8 of 'Cl6/C116 /+4 COMP UTING BI ­
MONTHL Y'. 

I enclos e a PO / CHEQUE for the va l ue o f £4 . 00. 

NAME 3i AvDR ESS: 

SI G:~ED: _ ______ ______ _ _ 

Plea s 2 Hc !6, t hat if al l mo n t hly Subs criber s should s end t her e £2 f o r eac h 
Bi-Month ly i ss ue by the 10th of every second month f o r the next i s s ue , ie, 
f2 by 10th May f or th e June/J uly 1991 issue etc. Thi s wi ll impr o ve 
effieci,rnc y <i s th a t c or r ect?? ) in col l ect ing all fun ds , because las t ye a,­
s.,w ., f e w ;;.e mbe r s tr ying t o do dge paying , once they re ce ived a ma g , due t o 
my tr us t i;~g manne r . 
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