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28 and 32 pin 27 series EPROM Pinouts 
1 Mbit 1 Mbil Inlel 

Pin # :�76� / # Pins 571000 271001 270nO serIes 
;?[l pIn 27128 27256 27512 28 32 27010 571001 2,4,SMbit. 

-----------------------------------------------------------------------------
Vpp A19 (8�m) 

2 A16 tOE A16 
1 Vpp Vpp A15 3 A15 
2 A12 A12 A12 'J 4 A12 '.-
') AI' AI' A7 :3 5 A7 oj 
4 AG A6 A6 3 6 A6 
5 X5 A5 AS 5 7 A5 
() ;\,1 A4 A4 6 [l A4 
7 "\:3 A:3 A:3 7 9 X3 
fl \) ,. c,. A2 q') ,,,- 8 10 A2 
9 Al Al Al 9 11 Al 

10 AO AO AO 10 12 AO 
II DO DO DO II j'1 .J DO 
12 01 01 01 12 1 'f 01 
n 02 D2 D2 J:1 15 02 
14 GND GND GND 14 16 GND 
15 03 D:J 03 15 17 D:3 
16 D4 D4 D4 16 18 D4 
11' 05 D5 D5 11' 19 D5 
18 06 06 06 18 20 D6 
19 D7 D7 D7 19 21 D7 
20 'CE fCE/PGM ICE/PGM 20 <),) ICE '-'.-
21 A10 A l0 Al0 21 23 AID 
'V) 'oe 10E 'OE/Vpp <)') 24 'OE A16 Vpp/tOE (8 MB) �"-
23 All All All 2:3 25 All 
24 A9 A9 A9 24 26 A9 
25 A8 A8 A8 25 27 A8 
26 NC/AI3 An A13 26 28 AI3 
27 IPG�l AI4 A14 27 29 A14 
28 Vee Vee Vee 28 30 NC . AII' (2,4,8 �!B) 

31 'PGM A18 (4,8 MEl) 
32 Vee 

I = funct.ion is actIve when line is LOW (preeeeds relevant function) 
\'pp = Programing Voltage NC = Not Coneded OE = Output Enable 
Vee = 5 VoJts PGM = Program CE = Chip Enable 

PinS I labelled as ICE/PGM are often given as merely ICE in spec sheets. I used the tCE/PGM notation to emphasize 
that on those chips lhe ICE line is used as a 'PGM line during programing. 

The 27512 makes the same pin SHARE tOE and Vpp functions. Programmg it requires that Vpp be turned on and off 
It is in this respect unique among the 28 pin 27 series EPROMs, and was made that way to squeeze lhe most available 
address lines. The proposed 8 MB 32 pin chip will work similarly. The 27256 and the proposed 4MB 32 pin EPROM 
also are simIlar in how they are programmed. 

571001 EPROMs ilre DIFFERENT from 27010 EPROMs in two pins Pins 2 and 24 (A16 and tOE respectively on a 2(010) 
ilre SWAPPED on a 57100 I. DEWARE of this difference between these two otherwise similar 8 by 128K 1 megabit EPRO\ls'!i 
CmO()() EPROMs Me tlIe SAME dS 27010 EPROMs. 

28 pin 231000, 231024, and 231026 Masked ROMs are like a 27512, except they use pin 22 as an Al6 line, and have 
no 10E line. The CS line might be CS, not 'CS, on some of these ROMs. 



Make your own 512K 

A while ago I got hol d of a full 
of ahout �o NEe brand 4164� 15 ChlPS 
(o:IK 1 1 ns) that had 

from sonte pnnlrd cireuit 
The pins had been clipped 

ruJle shol'L 
. WelL.116fs brand new retail for 

abollt a buck or t.wo apiccc, and ID 
qUllntdv Clnd used often can be had 
for �O (,fnls each or IfSS in pilrt 
he(()tl�e demilnd IS low for these 

thtse dil\:-; s('ldoJTI wili 
off t-'l' 1II0re lInn 20 cents per 

pnme qua Illy lIsed 41 
full pillS 

mv trouble lo 
by soldenng them to a 
header illone costs more 

than what. the chips were worth ' 
I pUllhese chips {iside. f iguring J'd 

probably lhrow them out III a few 
months once] confirmed I had no use 
for them 

The other day. somewha t horrd, I 
was over lhe pin outs for 
vanous chips anrllooking al lhe 
circuit for the memory chip winng for 

and 512K CoCo 3's. It occurred 
to me l hat four � 164 chips could be 
wired up so as to act like one 4464 
ChIP, at least frorn lhe point of view 
of a CoCo. A l l the address and the CAS 
and RAS lines woulrlline up perfeclly. 
The ground pins would have lo be 
shIfted over one, and lhe data in (md 
dala out of each chip would have to 
he wIred to each other. thell each of 

four paIrs of data 11l1es rouled to 
the appropriate four pins on an Ie pm 

for the four data lines for a 
4464. The enable line (pin 1) of a 4464 
would not be supported by this 
"pseudo 4464" chip, but the CoCo 3 
does not use lhe enable lme of Its 
4464's anyway. 

So . . .  Jllst for grins .. I piggy backed 
four 4 64 ChiPS, bending oul UJe dala 

lines and re-rouling the ground line. 
Using an 18 pm machine pin socket ilS 
a header and a few pieces of wire wrap 
wire, I a very weird look ing 
slack of four chips allached to the 
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machine pin socket and associated pms on top of the slack of chip�, to 
wIlh a small rat's nest of WIre llsed to quiet ::nnlching noise. 
re�route the ground rInd dala Happy hacking! 

I st.uck the thmg into one of the Marty Goodman:deiphI-
1164 sorkets of my main office .------_____ -. 
�l and t.he machine died' Evon when HH, FOR YOUR CO\iSlDERAT!ON ,'*.-
1 pill back the original 4464. 
machine remained dead. Cursing 
loudiv. I checked things out. Allhough 
there was no VISIBLE damage La the 

machllle . test.ing lIldicaled lhat the 

ultri1 cheap single wipe socket used 
for tbe DR'\�l hud bet'll uarnaged by 
I he IIl:,eri ion of I.he round machine 
pill of rm heiHler. I look the machlllc 
apcH't. desoldered all four 18 pm RA�j 

and rephlCt'd them wHIJ lllgh 
,\ugal go ld fIll mach me pm 

When lhe machme was agall1 
lip, 11. worked perfectlv . 

lIttle bIt of upgrading alit of 
wa\', I agam plugged In mv 4 ehlp 

plggv- bAck kludge III place of one of 
the 4464 chis. 81;';GO' The mach me 
worked fme. I then lllade up four such 

ANNOCt\CDIENT: Are you 
in the lales!. <Jnd fulure development � 
of ALL the new 68XXX 
applica llO11/ ulilil y soft ware reVleWs. 
advantages of the available operatin[! 
svslelIl(s) and hardware acLlOlI') \Ip 
a're pleased to announce tl8X\\ 
Machines ' .. The 68XXX ).!achines· is 
an inexpensive newslelter cornrnUI1l 
calion between Users, Software.' 
Firmware/Operatmg �yslem 
Hardware Hackers and all 
Manufactures. Come and a part of 
the newest. mosl in-depth informa 

!.ion ';ehH'le for the nt'w 68\\\ 
machmes. their operatmg systems 
and software. 

kludfIes, and was able to get the Call or write Lodav 
machine to work fine (even with a disk The 68xx.X Machmes 
controller ) lISlIlg these weird pseudo RDI. Box 375 
1 tli4 lhIngs. The CoCo sure LOOKED Wyoming, DE 199:34 
weird, WIth four lIttle towers four .. __ .. :30.2 .. /4.9.2.-8.5 .. 1 .. 1 ____ • 
chips high in place of the simple little 
4464 chips . but it. worked Just fine , 

Of whal significance is all this) 
Probably not much ... this was more a 
mad hack ing lillie folly. wilh rela-

lilLIe practical significance. 
However, If you are In a place with lots 

of 4164 chIps (whIch are In lael qUIle 
plentIful) and no 4464 chIps, and need 
a 4464 ch ip , and have acess to an 18 
pm header, and t.he devide in question 

has LOTS of clearance above the DRAM 
ch ips and the circuit lhat uses the 
4464 chips does not make use of pin 
1 (ties it high , as does Lhe CoCo 3) on 

the 4464 ChIPS , THEN you, loa, can 
kludge up a pseudo 4464 chip Sim i­
larly, if you have a gizmo that nEeds 
a 4 by 256K chip that does nol use the 
OE line on those chips, you prob ably 
can up an acceplable subsli� 
tute in a pinch by using four 41256 
chips nnd a 20 pi;] header and appro -
prwl.e re routlflg of datfl and ground 
Imes. If actually are crazy enough 
to lho, I suggest you solder 
a mfd Cap between and ground 

Install a Keyboard Switch 
and a PC Power Supply 

../ 

I wanted to install a " kevboard lock' 
switch on my CoCo and 

"
saw the Qi9 

Tips article in the \Iarch '91 039 
Newsletter, in which Brian While sug­
gested switchmg +5VJC lo pin 4 to 
lock up the keyboard. Bul beforf> r 
went ahead and tried thlS, I checked 
the CoCo-3 Technical manual and 
discovered that the gI.Q!llld polentiaL 
not �5VDC, accomplished the lock-up 
of the kevboard, and that Lhe gmumi 
potenlia( can be appJied to either pm 
3 or 4. See hgure b..£l.o.!;. ___ , 

1 Ilv�� I�r I 
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4, 6C .... 20 I V' '''" I I 

God 

" 
I 

SIIZ,.... 
I 
I 



One of lhe of installmg 
a Color Computer into a PC case IS the 
ldrge power �upply available to 
:,ullply to all of your floppy and 
hard drIves plus the Multi-Pak and 
lhe Com pllter. You e ; immate at. 

three heal producing trans-
formers ilnd of power to spare. 

Connecting DiskJkiyes 
Connecting power 1.0 t.he dnves is 

made simple 'Sillce t.he PC power 
supply (150-250 watts) Jlready Ins 
several power coming ou t of 

t power supply case. each wJl.h a 
st anda rd ,+ pin keved connector. It 
doesn', which connedor 
ll:,f', ail of them have 12VDC, 
,ind GND located in the 
COIlIWci or pi Ltg one of them into 
your dnve(s)� 

Conneciidulti:::£ak: 
Connec\]ng power to the �lulL!- Pak 

lS a htUe more complicated. Since 
\'011 no longer anv of the Power 
Supply cOfilponents on

" 
the Multi- pak 

ClITIlll board, vou will need to remove 

the larr::e heaL sink I.he volta�e 
re�ulat()r that was attached to it BUT 
before you do that . loc ale convenient 
connecting points on lhe circuit 
borml in fronl. of slol # 1 that have 
,.12\,DC -12VDC +SVDC and eND. 

After removing the smk and 
t he voltage regUlator, solder 20 gauge 
or large diameter wires to the 4 

connecting points that you 
in front of slot #1. Wire length 

should be aboul 10 inches or longer m 
order to make a cOllvenient connec­
tion to the six pin power COlllledor 
Jocks coming from the PC power 

a voltage meter end/or check 
the wiring diagram posted on lhe 
power supply to deterrnme which 
potentials are ava ilable from the two 
six pin jach Connec t the i� wires 
coming from your MulU-Pak to the 
appropriate pillS Oil Ihe 6 pin power 
connect or jacks This call be done 
eIi.her by solderIng your wires to a 6 
pin header or a 6 pIn male connector 
designed to match the 6 pin female 
conneclor comll1g from the power 

AGAIN make sure you match 
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the wires with the proper potentials . 

Check your workl WIth your four 
WIres connected to the PC power 
supply, turn on the power supply and 
use a vol t meler 10 check the voltage 
test points labeled on the Mulll-Pak 
circuit board. The voltages Sh01J1d be 
within a couple of tenths of il volt of 
1 he desired ratings rsually the 
voltages will measure a lit lie low due 
to a lack of sufficient load on the PC 
power supply. When everyt hing ]s 
connected (Computer and Drives) the 
\'oltagcs will lI1crea�e to t.helr opti . 
mum potent ial. 
Connecting the CoCo 

ConnecLiJlg Ule PC power supply to 
lhe computer's ('iITU]l board is 
lar Lo what was done above to cO:lIlecl 
the �Iulti- Pak, with a couple or ex-

the large hea Lsmk extendmg 
out from lhe left bottom corner of the 
computer 's circuit board (keyboard 
facing you ) . Locale the 16 pin 
mlegraled circUlI. (lca) mounted Just 
II1 front of (below) the heat sink. This 
is lhe "salt" chip which contains the 
5VDC voltage regulator and lhe plus 
and minus RS232 voltages for the 
'bIt-banger" port . Turn the COlll"­
puter power on and carefully locate 
the + 12VDC and 12VDC on the salt 
chip. The + 12VDC should be found on 

The Audio a mplifier and the TV 
"box" have their own half wave power 
supply that produces a regulated 
BVDC. Since the PC Power Supply does 
not supply 8VDC, the solu tion is to 
supply + 12VDC to the input of the 8 
\'OIL regulAtor (Jr36) This voltage 
regulillor looks like a slm]] transistor 
located next to the two large diode5 
on the left center SIde of lhe circuit 
board (keyboard facing you) . Un­
solder or cut the 8 vo ll regulator 
(IC36) inpullead (labeled "IN" on �.he 
meUlt board), Solder a short 
of wire La the mput lead on lhe voltage 
regulator and :;older Lhe olher end of 
the wire to pin 16 of the salt chIp 
where you have brought in the 12\'DC 
;rom the PC Power Supply. 
Comments 

The vol:age regulator on lhe i;jullI-
and the Power TranSistor on the 

compuler (Ql) are removed not anI\' 
because they are not necessary , but 
because they also consume power and 
generate a great deal of unwanted 
heaL If you have the older Multl- Pak. 
the board itself can be cut down 
eliminating all of lhe Power Supply 
component.s. See Craig DuBOIS modi 
fications in the Apr il '91 NewsleUer 

-Rodger Alexander--

pin 16 and the -12VDC should be , 
found on pin 15. Locale lhe 5VDC on 

I
f DOUBLE DOS \J pin 2, The ground potenlIal is localed J 

on pin 8 or any ground reference on 
lhe Clfcuil board . � ____________________ � 

Remove the heat sink and the Many hardware mods have been 
aUached power tranSIstor "Q 1" (looks implemented lately for the color 
the same as the voltage regulator on computer with various controllers. I 
the Multi-Pak) from the computer's have laken this into consideration 
circuit board. Solder approximately here and made this article as bnef as 
10 mch length wIres to the + 12 12 pOSSI ble to eliminate posslble confu-

and GNU po tentials located in the sion. Some thought has to go into this 
above paragraph. Connect the wires to make it work correctly. 
La the correct pm -outs on the PC This modifIcation assumes thal 
power supply 6 pin connectors in the your DOS fits into an 8k EPROM now 
melhod described above when con- and by combinmg 2 of them , will lhen 
Eecling the Mulli-Pak wires. fil into a 27128 16k EPROM. 

Check your work: Turn Oil lhe power I use the dislo controllers exclu-
and observe any smoke , sparks, eiC. sively and have very good reS1Jlts from 
Thr compuler should operate nor- their use. This article can be used as 
mally with one exceplion .... No audio a guideline for adding the modifica-
cr TV signal output. hons t.o either lhe Super Con lroller-
Au.d.io. Amp �: I or 11. 



first of all, let s gel the wflwdCe 
combined illLo one fi le . If you are 
falIlilwr WIth offset loading of ma� 
chine programs this: will be 
a snap for you but Its really mlended 
as a hegllllwrs and Lhe results 
should he 

If you have In mind lhe 2 DOS's you 
would like Lo combine mto 1 file we 
art' all srt If not , here are is an 
rXnmple of what vou can combme . I've 
done llll::; so J know 11. works. Let's �ily 
fIJI' example YOU walll Radio Shack 
DOS and RGB DOS together in your 
Super II. First determine 
\Ihidl YOLI want In lower po:;ilion. 
either will work in t position. Make 
i:\ I,I,L save o f  of dos·s Lo a 
<lisk. This IS dOl1t' L yping the 
following line subsUt.utmg your 
DOS !lame for t he filename. 

SAVEM "DOS/BIN",&HCOOO,&HDFn',&HCOOO 

This will make a co py of your DOS on 
tile dlSk for use In our offset loading 
process. Now. run your other DOS 

from either or and save in 
the same manner lo when you 
have them both saved, we will h

'
ave 

our 2 DOS's to combine. 
Offset load the fIrst or lower posi � 

t lOll DOS 1.0 2000 by lYPlIlg thIS next 
command substitutmg your filename 
for "DOS1 ". 

LOADM" DOSl",&H6000 

memory, we will 
need Lo ::;ave it La disk at the new 
addresses Umt been loaded to in 
RA\1. Do this by lypillg the following 
Ime. 

SAVEM"DOS1",8192,16384,40999 

We now have the fIrst DO:::; saved to 
tile disk ready for com bini ng with the 

sE'cond DOS. At time, repeal the 
procedure with the sEcond DOS by 
offsel loading H by the 
mel hod describpd above. 

Now we wlll load the new]y :)(lVed 
DOS s inle ram for combining into one 
file by typing the folJowmg lines. 

LOADM"DOSl" 
LOADM"DOS2",&H2000 

This load DOS1 in the lower 
positIOn then offset load DOS2 to 

Lhe upper po::.n tlOn 111 ram. When you 
have both DOS's loaded in Ihis man­
ner, proceed with lhe next step by 
saving lhe combined 2 DOS's into one 
file With llw fo llowing Ime 

SAVEM"DOS/BlN" ,8192.24576,40999 

You !lOW them both combined 
1Il10 one flle Oil rour disk, ready for 
burnin� a Hik 27128 EPROM. This 
can 

... 
111 vario lls ways so I'll 

leave thai part lip 10 VOlL Con tad a 
friend or c:omp,in, tha t does Ihis 
service. I used the DlSTO EPROM 

PROGRA�IMER wlth my 3uppr Control-
iC']'-1 to this. 

HARDWAI{K 
We now armed at the second part of 

lhe proJecl . I ',vill descnbe the hard ­
ware winng for both the SC�l and SC� 
II control lers which this project was 
designed 

Firsllhe SC� I: 
Remove screws from the case 

and open it up. :;01'1 examine it where 
the rows of jumpers are next to the 
DOS chip socket. ,Jumper 4 is the one 
closest to the nolched end of the DOS 

chip or looking al it in ii's plugged in 
positIOn in the coco's ROM pak port. 
it's lhe rear most jumper. Refer Lo 
your for localions if Lhis 
IS nol 10La lly clear!' 

RemOVe Jumper 4, and find 3 lengths 
of wIre that when soldered to each of 
these now exposed 3 pms, wJlI ex lend 
to the floppy plug end of the control­
ler'. You 'IJ lleed a SPDT toggle switch 
su ch as the Radio Shark micromini 
SWItch part # 625. Locale a place 
to drill a l1lountmg hole althal end 
of the controller lower case frame 
near the floppy connector opening. 
Make sure thai it will not inlerfere 
wli h nny carns you may have instaled 
In lht' controller s:Jch as a 4� m � 1 
board or other add-on board. With 
thal in mlfld. mount your switch and 
solder one wire to each of the �l 

lerlllll1als on that switch Do not cross 
any wIres while soldering to lhe PillS 
or switch '! Keep them m posi llOn as 
Lhey appear at the Jumper 's pins and 
solder Lo lhe SWllch In a slmiJar 
manner, center Jumper pill must be 
connecled to center on the switc1 or 
It wi ll not work �I 

Now insert your IlI'W 2 OOS chIp If 
you haven 'j already done so and 
lIlstall lhe controller into the coco'S 
ROM pack port. Power up the coco and 
walch for a normal power lip screen. 
If wt'll. you'll see one of your 
DOS';: power up me3sages ()S 
llormalh' would. Now, power down 
coco agciin and flip the SWitch to the 
OpposIte pOSItIOn. and power lip agmJl. 
You should now see vour other DO� 111 
action. If all seems normal . power 
dOWll, remove the controller and 
replace lhe lop and screws. RelJl�t all 
the controller when Y01l are through 
and ellJOV your efforts ' 

For the SC� II controller: we will be 
looking for the jumpers closes I to the 
notched end of lhe chip. locale it and 
remove the Jumper lop and solder 
three wires to lhese pms. kee::>ing 
them in orde:, also solder the other 
ends to the 4 275-625 toggle SWItch 
from radio shack. inslall your 2 DOS 
chip in slot one of lhe controller and 
lest It as above. 

J hope lhis has been a rewarding 
project for you with the DISTO con­
trollers. You can now have 5 dos 'S in 
the and 2 in lhe SC � II. 

-SKYLlNE;Delphi�� 

A New 'C' Routine 
that doesn't exist 

I've come up wilh an idea for how we 
can implement subrouUne modules 
for C programs. We need to add some 
special handler code to the malll 
program to do the job of au tomat! 
cally swapping in and out m odules . 
and we need to Introduce the concept 
of an extended funclion pointer. 

Each of the subroutine modllies 
thai a program will be using will have 
a descnptor that will be lf1 a linked 



11�1 .. ill order of the la:>t. time lhe 
modulp w,,:) u:'1ed . descnptor will 
contain i\ pomt.er to lhe name of lhe 
subrout lllf' module; the address of lhe 
slar!. of the module ($0000 if the 
module lsn ' l llnked mlo t.he map); the 
link count of Ihat module: and lhe 
pomter te the nexl descriptor In Ime. 

Edch of the illOdules that Ileed to 
llse a �\lbrout.infl module wIll use a 
Cit]] to the handler code (thru SW1:3) 
Il1(1t maintEtI[Js the Imked Every 
time a part of code needs to get a 
subroutine module. d makes Ll call to 
lhe rOillme (call JI ;:;UBSAddModuie) 
lhal lhe modulp reildv to lISe. It 

i\ d e�r n ptor iar It, and adds 
It t.o I he lmked lIs!. and It F$NMLinb 
II (ur, If tlHlt doesnt work, f$I\MLoad 
It) II link 1I. into the map yet. 
It also returns Uw pomier to the 
dpscn p tor It created. 

Wheneypr a functIOn wants to call a 
functIOn 111 a �ubroutine module, 11 

to use the pomter to the 
sllbroullIlP module descriptor and a 
word for the number of the subrou­
tlJle f llnc lion in module to be 

The callmg function WIll use a 
10 SCB$CallRoulme, and jt will 

lake the modu;e pOlllter and ,ISR to 
lhp ent.ry pCllnl with the subrouUne 
number lD a register, or 
on stack. 

If the module is already l inked in 

when the SUB$CaIlRaulli:e call is 
made . thell the module address will be 
valid , and !l will use that address. But 
if It hasn't. t1e address wlll be $0000 , 

and It needs 1.0 lin k II. in with F'$Link 
(Jt Knows It'S alreadv in external 
memorv because it F$NMLinked or 
F$N�1Looaded It beforehand) Then the 
address WIll stored in the descrip­
tor. and wm then be used . Each time 
a module lS called, the descnptor for 
Jl will moved to the head of t.he 
linked list, because it was the most 
recent.ly used, 

If the program needs a subroutine 
module thal lsn l lillked in, and there 
isn't space III map to link 
it.m, thf' handler code needs to unlink 
one or more of modules alreildy in 

map to make room for it. It uses 
the module at the end of the linked 
lIst. since each time a module 
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is used . descriD\.or is moved to lhe 
front of the list, the least recently 
used one wJll wmd up at the end of the 
lIst. It wJl! zero lhe address field of 
lhe descnplor, and unlink the module 
from the map 

In the main module in the program, 
we will have a function that wllI 
iniUahze the linked list After t1U1 t 'S 
called. the program will call 
�UB$Add:vlodulE' for each of the mod-

thal il wIll need throughout its 
execution, Then, each time it needs 
La a rou tine, It uses 
St:BSCallRouline, and it looks up lhe 
descnpto and calls the module In 

to cal! any function tim way, 
lll�lead of ll�l!1g just a regular func­
tion pointer. the program would use 
whal I fln extended functIon 
powter- -lhe pomter to the module's 
descnptor. ilnd the subroutmf num­
ber 

The method we use to aulomahcallv 
link and unlink subroutine modules 
has to be always avaJlable, to both the 
mam module and other subroulllJe 
modules. That means lhat it can'l use 
any static variables The best (and 
almost only) way 1.0 do that 1S with a 
software Interrupt. Probably mosl of 
the subroutme modules will be linked 
in and used by the main program. But 
some of the modules 'could' be used 
by other subroutine modules, This 

works fme: SWl3 will work from 
anywhere in any module, because it 
doesn 'l. require each module to use a 
predetermined address in the data 
section as a pomler to the code (the 
SWJ:3 vector as this pointer) 

We need to be careful with subrou 
tine modules, to make sure that 
they're IOm� positlOn -independent. 
All OS-9 modules are poslllOn-mde­
pendent m thal they can be linked 1fl 
anywhere. But they always stay in one 
place- -so lhey can use absolute 
addre�sing for pointers to parts in­
side the module. For example, it's 
perfeclly legal to have a LEAX 
<label>,PCR inside a routine, and 
Ulfn address�',Y. Since that 
module won t move durmg execution, 
the address stored in memory will be 
valid. 

'But', with this setup the subl'ou-

tille module 'can' move' Jl's poss: ble 
for a subroutine Lo call a subroutine 
in another module, and to have it be 
linked in, and have the onglIlal 
module be linked out to make room 
for it When the called subroutine 
returns to the calling routine. that 
module will be linked back 1I1-­
possibly at a %totally different ad­
dress',\; from where it was before' Thus 
any pointers like the one above would 
become invalid. 

To handle this, whenever a subrou ... 
tme module calls SUB$CalIRolil inc. 
the stack frame from the SWIJ will be 

up in memory two bytes. The 
PC address (one of those pesky 

pointers thilt poml Into the subrou 
tine module ) will be converted 
the 'offset from the start of 
module'. and the extra word wJll hold 
the pointer to lhe subroutine module 
descnplor. (Another kind of "ex� 
lender! function pointer", except Jl 
has an offset instead of a routinE: 
number ) 

When the subroutine module re­
lurns. it will RTS back to l he handler 
code (whIch JSR'd into it in lhe first 
place). The handler w lll then link in 
the old module (if necessary), caleu­
late lhe return address, restore the 
slack. and RTl back. 

(for some routines, the paramalers 

will be passed in registers. For those 
that need the paramaters on lhe 
slack, we'll need to use a pointer thai 
poinls to beyond the slack frame and 
to the pararnaters. Programs now 
need to account for the return ad­
dress on the PC anyway; we just need 
to extend thal by several more bytes ) 

This way. any code can keep the 
extended fundion pointers of all the 
subroutines it uses, and can 
SUB$CallRoutine to them at any time 
with impunity. 

The link count field of lhe descrip­
lor isn't for the lin I, count of the 
module itself. Rather it's for 
number of times that subroutine 
module has been SUB$AddModule'd. 
When a module IS to be m ilialized with 
SUB$AddModule, the handler first 
checks the linked list Lo see if 
already initialized. If it is, and a 
descriptor is found, its link counl lS 



mCI'E'nwnted by one, and the pointer 
lo it IS returned. 

When a program or function IS all 
done wlt.h a subrolltine module, it 
calls SUB$RemoveModule to get rid of 
it The Imk count in the descriptor is 
decremented hv one , and if Il's zero, 
lhe handler gels rid of it It's 
unlinked hVlCe--from the map, illld 
from exlernal memnrv to undo lhe 
F$\iMLink--and the � descriptor is 
removed from the Ii�t, and its mem­
or\' IS relurned to Ihl:' free pool . 

C programs I hat u:sp I hese su bro\l­
tilll:' module::: \qll need to have d ummy 
functIOns 10 represent t1w Ctctual 
onc� it will use III t.he subroutmc 
modules. Those functIOns W Ill leave 
the parmnalers given to It on lhe 
stack for the a ct ual routine, load the 
number of t he subroutine it wilnls t.o 
use. grilb the pointer to the descnp­
lor from static memory (Ihis poin t.er 
will be stored III el globell velriable ell 
the start of the program when 
SUB$AddModule IS called. and returns 
the pointer), and use these two 
com bined as the ext ended function 
pointer to pass to S@$CallRoutine. 
which takes over from there. It will 
then need to take the return value 
from the routine and ret.urn �V1th It 

Su broulme modules written in C will 
need a speCial cslartr module to 
hand le translatmg the subroutine 
number into the address to branch lo, 
the speCIal format for the sent par­
amaters, and the speCIal module 
header. 

Please give me your comments and 
ideas What do vou think) 

Jason Bucata (JBUOTA);Delphi 

Preview ... 
Public Domain Files 

EREE: 
ThIS is my replacement for the Yli­
croware FREE l;ofllfllllnd. It Iws 
several fea l.urps that I've been wanl­
Illg for some tIme 

- Speed. ThiS IS up to 4 times 
faster than the �!Jcroware FREE 
commalld, which IS especially mce on 
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large hud disks 
- User- friendly output This FREE 

command outputs t.he relevant infor­
mation 111 kilobvt.es. rather than in 
sectors . It also gIves the total disk 
usage as a percent of the disk capac­
ity. I find tillS output format much 
easier t.o read a1ld understand. Op­
tions ilre ilvilil ilble to forre the output 
t.o lw in by\rs, sectors . clus\rrs. or 
megabytes 

- l.::,er-friendlv l I1put . Will accept 
deVice names With or Wllhout a lead­
IIlg slclsh. or directorv names such as 
'.' . Such names Me converted into a 
device mnne for whwh the informa­
tion will be displa ved . SpeCIfying '-x 
, will d isplay II1formalJon about lhe 

device contaIlllng the current execu 
\.ion directory. -Thi::: FREE wlll ,tlso 
accept multiple deVIce names on the 
command line . 

Full source is IIlcluded. TeUme If you 
manage to improve It' 

- Tlm I\ientzle -
• • • • • • • • • • • • • • •  

Vu is a s1ITlple lexl flle VIewer made 
to allow you to qUIckly look through 
files. It can be used for viewing 
documentation, searching files for 
speCific If.ems, and printing or saving 
certain sections of a documenl. 

Vu requires a Tandy Color Computer 
3 ru nning OS9 Level II The program 
must be run in a scn'en capable of 24 
lines of 80 columns of texl. The 
program requires 81\ of memory for 
the program and 8K of memory for 
data 

Two versions of vu are available. One 
version uses direct screen access for 
increased speed, bul only supports 
lext screens and may not work with 
future versions of OS9. The olher 
version uses standard system rou­
tines to display lext. It is much 
slower, bul WIll work with any screen 
thaI has al leClsl 80 columns and 24 
lines An inslall program supplies 
directions on how lo lllstall eilher 
version of vu. 

To starllhe program simply type vu 
< fi lename ' . This wJll clear lhe 80x24 
disp lay In t.he wllldow's currenl col-

ors. The begmning of the file will be 
displayed on the screen as we ll as an 
inverted bar al the bottom. On the 
J'Jght side of this bar IS a number lhat. 
indicatesthe percentage of the file 
t.hat the boltom of the screen is aL 
This bar is also where any m put will 
be typed in. To gel a list of commands 
hit ,) The commands are fairly 
s traight forward You can use the up 
and down arrows to move backward 
and forward though the file or SHIFT 
with the arrow keF to scrolllhrough 
it. The lext file can be of A;..iY size. \iu 
will read lhe file as it needs It. 
Because it doesn l need t.o read the 
whole file in at the beginning. it 
requires ven ilt Ue time to gel the 
first screen of lext up. Vu will also 
display a pilge of text more quickly 
than would the standard list com· 
manel. Vu is not \'f'rY fancv and is not 
intended lo be. It is meanl t.o be 
small. felst and convenient for viewing 
and searching text files. A more 
elaborate version mIght be made ill 
the future that WIll add other features 
that are needed . 

- Vaughn Cato ;Delphi -

• • • • • • • • • • • • • •  

INTERLEAVE: 
The whole point of thls ul1lity is to see 
what disk inlerleaH' fador (used 
when formatting a disk ) IS lhe most 
efficient. The BASIC09 program for­
mats the disk with the various factors 
and then runs a senes of read/write 
tests and times them. The results of 
each lest is then wnlten to a data file 
on your default directory. 

It seems from lhe resulls on my 
system t.hat an in Ler leave of 2 would 
be shghtly more efficienl than lhe 
default interleave of 3. 

- Bob van del' Poel; 
Compuserv[76510,2203] -

• • • • • • • • • • • • • • •  

£HONE: 
Phone is a fairl\' SImple program 

which does so many lhings. It. can be 
used as a dialer for voice or data calls, 
plus with it's scnpting options It can 
be used to totallY automflte BB:::; 
logms, etc . As a malter of fad, you 



could even use phon e La total ly au to­
male an ell t ire BBS sess i on  without a 
termInal program.  

Ph one can access file til two basic 
ways . FIrst the d o lo can be specIfic to 
i) particu lar logm (p� cal hng up CIS). 
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\w : 5 2 
\s 765 1 Q,2203$Od 
\w : 5 2 
\s my'password 

In t hi:, case t he <la l a  for ph one should \9 
placed In  a fil e n / dd/sys/phone \s + +  

On t he other hand (ma in  Iv to save the  \p 2 
ef forl on mamtain ing  nu merous small \s ATHO tOd 
fi i es !  you can place a series of \q 
nlmbers i n  t h e  f i l e  idd /sys/phone/ 
numbers. In t hi� ph on e w i l l scan 
the ;:m d  �earch specified 
fElinE' For Jesting purposes you may 
wnn! t o  fik:" 1f1 vour current 
d il t a  d . elc Phofte w i l l igno re 
t. h t'  , d d .  dm:clory if you 
st art the fi l e �pf'c wit h e i th er (t " or 
n " , ; . . .  III Ihis elise the sp<'clfied 
fI lename w i l l be assumed . 

Al lhis pOIn t  ) ' 1 1  include a cOllple of 
eX(Hn ples . Mter these we']] di �cuss lhe 
variolls op liol ls Firsl off, a 
;:chart port lOll of Illy "numbers" f i le :  

\: Rick 
\s 1 23�567 SOd � \q 

\ Bob 
IS ATIlT ��4 4 1  \1 \q 

\: Peter SmI th 
\s ATDT 473 J i l l $Od I i  \q 

\: Rick Jones 
\s ATDT 1 444 1 23 3540 $Od \i \q 

that  each "name' lme is termi­
nated  by  it ca rriage return . 

01exl a sample logon fil e .  This is lh e  
olle I use to  access CIS ( o f  course the 
password i s  changed to  protec t my 
bank account ! )  

\e + 
\d J O  
\1 
\s ATZ SOd 

OK 2 ! 
\p 1 
\s 
\w 

I f  haven ' t  figured I t  ou t  hv now, 
phone commands are prefixed 

a " Commands are n ot case spe-
cific. vou may use eIther \s or 
Following is [; Us!. of al l  the  com ­
mands :  

\s Send a strmg to  modem pf; th . 

Ip Pa use. 
\w Walt f or string .  
\a  Wall  for  any charader. 
\x Shell  comrriand. 
\i Gel  key from stdin ana echo to 
modem 
\q Quit 
\' comment 
\0 Open modem path .  
\c  Close modem path .  

Toggle echoing of reCeIVed charac­
ters. 

\d Set output  delay. 
\] Jum p to a label 
\1 .. \9 Label . 

- Bob van d er Poel :  
Compuserv[765 ! 0,2203] -

MM/l  Update 
by Paul Ward 

Before we gel started, Jet's evalu­
ale where t.he  MM/l is now: 

- First, the two board kit is sti l l  
being sold .  The price has been raised 
to $975. so t h e  $875 spec ial price is 
now over. ,\]so, our case price has 
been raised from $ 1 00 to $ 125. W i th 
be k i t comes some addit iona l  free 
software , enhanced windowing sofl­
ware, new documentation and some 
technical l i terature. 

is bein g prepared t.hat wil l a lso pro­
vide specifiC Ideas on projects with 
the MM/l 

Third. improved SCSI drivers are in 
bel a  lest tha t  bring lhe MM/ l 's 
subsystem to workstat ion  l evel 
- - 1 .8 Megabytes per second transfer 
rates on a Quantum Pro drive. 

Fourth. updated h ardware and 
software i s  begin n i ng Lo hr distrih­
uted to d evelopers 
- Fifth. the MM/ l kits are shippmg 

We had some delays a fter the Fes! WI t h  
a mask error West ern Digi tal in tro ­

d uc ed m t o  their SCSI host ada pt er 
chip .  KIt;:; WITHOUT the I/o board are 
shipping now, and lJ ave been 
for weeks. We should h ave 0\'Cf 
one hu ndred "HI ! ! s III the f ie ld  bv 
end of .Ju l\'. and shipping wi l l cont l ll u e  
through August until w e  are caught 
up. 

The mask change of the SCSl host 
adt1pler chIp was i ntroduced on ly III 
la Ler models by Western Digita l .  Three 
hundred chips from an older mask 
have been reserved for IMS. These are 
being tested this week. An updale will 
be a va ilabl e soor; on th i s  i nforma tion 
service, or at 202- 232-4246 between 
the h ours of 2 pm and 5 p m ,  Monday 
through friday . 

Paul K. Ward 
I nteraclIve Medla Systems, Inc . 

08-9 LEViL '1110 lJI. 2. 
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Sea tt le 68xxxMug 
The medHlI! of  the 68xxxMul! s.llm.ud started 

on IJme. Don Zimmerman d ispJayeo �Ild so ld some 
�ouv{'nlr  �Jugs a t  $6 each . 'THA}l1\ YOV and 

were expressed to Don and lhe Port 
illid organJZI l ig II Yen' successful 

".lOB WELL 
O'CoCo Cl ub  for 
\\\'C oCo F ('� L 

Rodger Alexander began t.he  f i rst  part of lIlf 
mee t ing Wi t h  a h,wdware mod ifica t ion proJect. i nvolvin;:: 

In the meetmg helpmg oul .  FollOWing the  

from a scri pt fi le .  Written In  assemb ly code resu l ls i n  a 
fast. re l iable l11enumg environment for those who don ' t  
wanl  to have to dea l� with DOS commands. 

- :1  r:ASY EDIT IS  a Pub l ic )omam prcgram from the 
Eu roJe OS9 User Group. I t reads your O�9 boot f i les and 
d lsp lavs al l  o f  the mod u es 111 vour boot f i le t ha t  can be 
mocllfled .  The user h igh l ights th E'  desired modu l e  and i s  
t hen prompted for a l l  poss ib l e rnod i ficil t ions perm i t t ed to 
t hal  m od ule . When il l !  modif icahons cue completed . 
L\�YEDlT re - wri t es VOllr 0:-;9Boot f l i e. :\0 COBBLER or 
O�9GEN or EZGEN or

'
DEBUG or DED IS reqlllred . 

- L  H OM E PUBLISHER was d isplayed .  Al though not a n ew 
proc:ram i t ' s  featu res are greatl y  enhanced via a hi:Jrd 
dri\:-e and the new high - G RFDRV ut ;hiv from Kevin 
Darl ing . 

At the end of t he members were asked 

to brmg th eIr problem software and hardware to t he  
meeting for he lp  and solutions. 

The next meeting wll Tuesday , August 6 a l 7 30 
p.m.  a l  Gugenhejm Hall on th e U of W Campus. Part of th e 
presentations will in c lude "Confi/:?,urmg" roUl' OS9 Level I I  
SystEm d isk to  match your hardware� , 

Instruct jon presented III t h e  Ju ly  Rambow �l agazllle Oil 
cO l lvert ing the Modem Pak to 

'
a n  RS2:32 Pah. Rodger 

demonstra ted t.he ac t ua l process of cu t ting off part of [he 
Clfcu i t  board and so idenng Wires t.o t he I n legraled mUl l t  

w h i l e  mdlVlduiJ i :')  were " Iso busy cuUing away part of the 
case to accommoda te  the RS2:32 Jack and cn lling holes in 
the circu i t  board . At the elld of the hal f  hour 
demonslrallOD, approximately 2 /3 of  lhe convers ion was 
comp leted with on ly 2 capaci t ors and 4 wi res st j l l l E'ft to  
solder i n .  Rodger promlsed to bring the  completed proJecl 
t o  the next or yet., a video t ape of  t he en tire 
project . 

The second presentation involved Donald Zon gker 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

install ing a second h a rd drive to Donal d 's 
There were some mmor bugs at t.h e  

Bellingham OS 9 Users Group 
tha t  had to he corrected and a proper hard drive The Bell ingham OS9 Group had no forma l 

descriptor had  to be insta l l ed . hut  after lhal. th ings begin meeti ng In Ju ly. However , DuBOIS comp le ted the 
to go toge ther properly .  finIshi ng touches o n  h i s  tower case installation a n d  traced 

Du rmg a "techmcal break" in the hard drive down the l ost audIO problem the PC Power Supply 
instal l ation . several OS9 software • • • • • • • • • • • • • • • a rticle). We discussed the schedul ing 

programs were demonstrated: 
• 

I�U7 IJ?,O /I 
• of remainmg video tape session a nd 

1 .  PT Fi l e  M an agement  Systems : 1 lU" 1 [, : t he need to update the Floppy Drive 

manufactured bv r3 systems i s  a • V' d • sessIOns to Include the d ifferen t 

comp lete u t i lI ty program tha t fea : l e O : configuration of the Tandy FD-502 

turfS fil e oplJons such as ALIAS f i le  • • Dnves . 

n a m mg, an  au tomated F'lLE INFO/ATTR : : Our newest member, Rav 

uti l i ty , a LlST VIEWER a MOVE u ti i i t.y, • • Fl ick , is a professional VIdeo techni� 

and a FIND uti J it y. PT File Managemenl  : : dan and  offered some suggeslJons t o  

also inc ludes directory options such . Instal l ing "IRQ" Hack • improve the appearance,  reproduc-
as COpy D IRECTORY, SEARCH D IRECTO- : : Uon and  some marketing ideas . Ray 

RIES and a TREE DIRECTORY d isp lay . • lnstal l ing 6 12K Ram Ki t • a lso Just  purchased a second FD- ;)O l  

You cu n  a lso ind ica t.e what defau l l • Instal li ng 8&8 Hard Drive • drive and a second FD-502 drive and 

command you wanl m effeel. l l igh - : upgrade Speech Sound Pak : wanted h elp Lo  insta l l the  second 

Iighlwg a f i le /du eclorv and h iUing : l nstal l ing a 2nd Floppy Drive : drives into the lirst dflve cases. The 

the ell ter key l'etU:ie the
"
d efau l t  com':: : Mod i fy ModemPak to RS-232 .-

new d rive� requ ired lhal  they be re-
maIld to pr�ces::; the selecled fi le. • • confIgured as DRIVE I 's .  Th e fD - 501  

Z. MMENU is  another product by  r3 • $10 . 00 • drive we.::; 3ince the dri','( 
syslems thal d i splay a ttraclive  over - : Plus $2.00 Shipping & Handling jumpe r  a re well marked ano easi ly 
lct y IV i l ldv'll �  !'I t t. l l  l l le i Ju VpljVll:i J ectd 1-73 4-5806 d!d 

. . . . . . . . . _ . . . . . .  . 
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not have drIVe select jumpers l a bel ed a n d  look some 
ed\lcated work t o  f ind the jumper pills. We lucked 
ou t and Just happened 10 move the jumper block to the 
correct pms lo re-configure the drive to OS ! ( Drive Se lect 
1) .  We also noUced tha l lhe 34 pin  card edge connect ors 
dId no! mIssing pins for crive select.  ThIS IS l he on ly 

Shack d Id  n o t  pul l  lhe pins out of the 
dflVe selection. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Longview jKelso CoCo Clu b 
No m eet m � IS sch ed u led for August due to 

V(1Cd t J Oll confl Icts .  Con t a c t  S leve Hammond a l 577 7:3 1 6  
f o r  m forma t loll a bo u t  t h e  Longview/Kelso CoCo C lub .  
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

M t .  Ra in ier  C o C o  C l ub 
\0 meet mg I" sch ed u l ed for 

Conlact .Jo h n  Schliep a t  
ll1forma llOIl about l h e  �1 1 .  Rain ier 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Port O 'CoCo Clu b 
The group is now meelmg al S lack Mark el Foods 

st ore in t he K - �lart Plaza h a l f way up M i le Hil l in Port. 
KIlsnp Bank CommunI ty room I S  not 

of compa ny  traming. WE' don t k n ow 
when thal  commtlment  w i l l  be comple te. 

The began with a thank you to Phyl lIs 
She assumed l h e  ro le  of  p u bl ic ity .  She cal ls  
on our l ist  and  remi nds l hem of the meeting. She 

expam i ng he"  eHorl.s by regu larly notifymg lhe 
papers of o l lr  meeting t ime,  place ,and program 

Thanb:. PhYll is '  
We were honored with guest.s t.his monlh from 

(dar .  e'liff Remmem Jou rneyed by bus a nd hoat a l l the way 
from Edmonds.  He had also a ttended the Fest in June. 
Tha:1k� .  Cl iff .  for l aking the t ime to become part of our 
group! 

The were froln a l i l l l e  further. They came 
from Downey, Cal iiornia '  Th ey had read about the group 
in NW Compul er User on ferry made a poinl 
of attend Ing. Smce we were not  in ou r  locallOn I t  

a l i l t l e slu lh ing o n  t h m  part. b u t  they found us. Both 
m i l  & Dee are mem hers of  the  South Bay Users ' Group. 
SEUG. The group meets twice a month al alternale 
l ocat ions .  Abou l 10 people show up a l  a meeti ng . They 
t tilve d monlhly newsle l Ler. it. was lheir group lhat had 
put  on the Hainbow Fes!. In Ca l i forn i a some years back B il l 
IS e:..c i uslvely mlo BAS IC He has  wnlle n  several programs  
for the  dub's  ;lse. Since they  are travel i ng around  the  

he his enll re system mounted i n  h i s  30 f l .  RV 

So every time h e  looks out the window,  h e  has a d ifferent 
view' Dee wriles l ong letter s  t o  t heir daughter who in  lurn 
mails copIes t o  the rest of the family. The Lakes store the 
l et ters on disk thus havi ng a disk journal of their travel s .  

The meeting started out  with a critique o f  the 
NWCoCoFesl. A few of the comments were a )  IT;ore lime 
for the the  swap meet, b) Jave the  entire event at one 
locat io n. c) start the publicity far sooner,  m aybe even 
December or January, d) spread the word over a m uch 
larger area to draw people from further away. If you have 
any comments/suggest ions,  please let us know so we can 
makr nex t  event  that  much more successful 

Just h nving the event this yfilr m akes �WCo ­
CoFesl - I  il success . But  t o  underscore thal  Tom Broob 
gavp us  a report. on l h e  m oney neerlerl to put on lhe evrnt 
and the money in the cookie jar n ow I t. cost over $300 
to pul ll on; lhe i ncome was J ust over $600. So lhe event 
was a f inandal success. There were a l o t  of volun teer 
man/hours and a ; ot. of  commit ment by a l o l  of people 
That 's whal made it work . !\nd  t hanks to Tom we have il 
record o f everything 

The quest ion was what to  do With the funds .  
One suggestion was to buy a CoCo 3 for the club so we 
alway::: h ave one at t h e  m eetIng That i d ea was nol 
suppo rt ed bv the  group.  The discussi on ended With 
agreemen t that  we woul d  put  the funds in a 
accounl i n  SeaFirst Bank and then work from there. Tom, 
you can have your cookle Jar back! 

Another top ic was whether 10 have two meeting 
places for the club .  One in SIl verdale the o Lher i n  Port 
Orchard a lternal ing between the two. That idea was no t  
supported because o f  the poss ib1e  confUSIOn t h a t  would  
result from swi tch i ng back a n d  forth. 

Mark King was t h e  h ighlight of the evening. He 
reca pped the beg innings of his presentation on C and 
cont inued with a full lesson. His serIes o n  C will continue 
for the n ext  few months.  

The meetmg ended WIth requests Lo purchase 
several of the unique NWCoCoFesl mugs. We are d own to 
our l ast few' Order yours now or go without' The next 
meeling is on August 1 9th a t  Stock Markel F'oods. 

OS-9 NEWSLETTER 
Subscription lnformation 

The OS-9  Newsletter is compiled and printed 
monthly by the Bel lingham OS - 9 Group. 
Subscription rates are $4 for 6 months or for 
12 months.  Mail Subscripton Check to: 

Rodger Alexander 
3404 l I l inois Lane 
Bellingham, WA 98226 



)/ W ;h ing t,Q n S La  to  B BS List " 

FAR POlNT BBS Seattle 
RiBB� ( Fido KET) 
(206) 285 -8:3:35 

COLUM BiA HTS. BBS - Longvie/Kelso 
RiBB� ( FJdo NET) 
(206\ 42;:)- 51304 

DATA WAREHOUSE BBS Spokane 
Ri 8BS ( Fido N ET) 
[ ')09 i 6787 

8AfWr�Q U [m rmms Bel l ingham 
PCBOARD ( PC - N ET) 

( 206 ) 676-'S'7B7 Conference 

®fB� [IlCB�lDnCB��CB� 
3484 I l l i no i s  Ldne 
Be l l i nghaM .  WA 98226 

Bell ingham OS-9 Users Group 

presents . . .  

Level Two 

for -the T;:,.ndy 

ColorCornpu 

Wri -l -len by 

S c ott Honaker & Ro dger Al <!!!xander 

Mai l $2 .;. $1 shipping fee t o  
3404 l I Iinols Lane ,  Bellingham,  W A  98226 I 

/ 
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