






















































































































































































































































































































































































































CoCo Commu-nity 

W e have compiled a list of 
Color Computer Clubs 
because of the many re­

quests we have received. CoCo 
Clubs may wish to exchc;mge 
newsleHers, share ideas for top­
ics of discussion at monthly 
meetings, etc. 

Please let us know if we have 
omiHed any clubs and send us 
complete up-to-date addresses. 
Only those clubs that have 
signed our "agreement form" will 
appear in this listing of CoCo 
Clubs. Also, please notify us if you 
wish to add or delete any names 
on this list. Send your information 
to: 

ARIZONA 

CoCo Clubs 
THE RAINBOW 

The Falsoft Building 
P.O. Box 385 

Prospect, KY 40059 

Tucson Color Computer Club, Bill Nunn, 9631 E. 
Stella, Tucson, 85730, (602) 721-1085 

CALIFORNIA 
California Computer Federation, (San Fernando 

Valley Chapter) , Pete Ellison, 366 West Provi­
dencia Ave., Burbank, 91506, (818) 840-8902 

California Computer Federation, (San Francisco 
Chapter), Dick Stanich, P.O. Box 7007, Red­
wood City, 94063, (415) 366-4560, BBS (415) 
364-2658 

Los Angeles-Wi lshire Color Computer Users' 
Group, Norm Wolfe , P.O . Box 11151 , Beverly 
Hills, 90213, (213) 838-4293 

The Davis CoCoNuts , Shneor Sherman , 1818 
Haussler Dr., Davis, 95616, (916) 758-3195 

Ventu ra County Color Computer Club (VC4), Doug 
McLaughlin, Oxnard Public Library, 214 South 
"C" Street, Oxnard, 93030, (805) 984-4636 or 
BBS (805) 484-5491 

Citrus Color Computer Club, Jack Brinker, P.O. Box 
6991, San Bernadino, 92412, (714) 824-1866 

South Bay Color Computer Club, Patricia Scheffer, 
1435 W. 172nd Street, Gardena, 90247, (213) 
371-2016 

COLORADO 
The ESCO Computer Club, David E. Schulz, 1299 

Harrison Street, Denver, 80206, (303) 388-6988 

DISTRICT OF COLUMBIA 
Northern Virginia C.C. Club, Bruce Warner, 14503 

Fullerton Rd., Dale City, Virginia 22193, (703) 
690-2453 

FLORIDA 
Northwest Florida CoCo Nuts. Lee Gottcher. P.O. 

Box 10.32, Fort Walton Beach, 32549, (904) 678-
8894 

Jacksonville Color Computer Club, William H. 
Brown Ill, 2411 Hirsch Ave .. , Jacksonville, 32216, 
(904) 721-0282 

CoCo Chips Color Computer Club, 715 5th Avenue 
NE, Largo, 33540, (813) 581-7779 

Broward County Color Computer Club, Timothy D. 
Neary, 510 S.W. 64th Ave., Margate, 33068, (305) 
972-4074 

South Brevard Color Computer Club, Benjamin S. 
Jerome, 496 Hillside Court, Melbourne. 32935, 
(305) 259-4609 

Color-6809 Users Group, Emery Mandel, 430111th 
Aven ue North , St. Petersburg , 33713-5207, (813) 
323-3570, BBS (813) 321-0397 

C.C. Club of Sarasota, Ernie Bontrager, 4047 Bee 
Ridge Rd ., Sarasota, 33583, (813) 921-7510 

GEORGIA 
The Northeast Atlanta Color Computer Club, Joe 

Novosel , P.O. Box 450915, Atlanta , 30345, (404) 
921-7418 

Atlanta Color Computer Users Group, Terry E. 
Love. 5155 Maroney Mill Rd., Douglasville, GA 
30134, (404) 949-5356 

ILLINOIS 
Peoria Color Computer Club, Harold E. Brazee, 102 

Twin Oak Court, East Peoria, 61611, (309) 694-
4703 

Illinois Color Computer Club of Elgin, Tony Po­
draza, 119 Adobe Circle, Carpentersville, 60110, 
(312) 428-3576 

Glenside Color Computer Club, Ed Hathaway, 8 W. 
Stevenson Drive, Glendale Heights, 60139, (312) 
462-0694 

Kitchen Table Color Computer Group, Robert Mills, 
P.O . Box 464, Hanover, 61041, (815) 591-3377 

Northern Illinois Color Computer Club, Kenneth 
Trenchard, Sr., 6145 N. Sheridan Road 30, 
Chicago, 60660, (312) 973-5208 

Motorola Microcomputer Club, Steve Adler, 1301 
Algonquin Rd ., Schaumburg, 60196, (312) 576-
3044 

Chicago OS-9 Users Group, John Chasteen, 480 
Gilbert Drive, Wood Dale, 60191, (312) 860-2580 

INDIANA 
CoCo Program Exc hange, Erik Merz, 3307 Arrow 

Wood Dr., Fort Wayne, 46815, (219) 749-0294 

Three Rivers Color Computer Club, George Barber. 
2410 New Haven Ave., Fort Wayne, 46803, (219) 
422-4961 

Southern Indiana Computer Club, Route 1, Box 459, 
Mitchell, 47446 

Michiana CoCo Club, Clay Howe, 310 S. Jefferson 
St., Sturgis, 49091 , (616) 651-4248 

IOWA 
CoCo Questers, Scott Bellman, 2420 Salem Court, 

Bettendorf, 52722, (319) 359-7702 
Dubuque Tandy Use rs Group, Wesley Kullhem, 

1995 Lombard, Dubuque, 52001, (319) 556-4137 

KANSAS 
KC CoCo Club, Gay Crawford, P.O. Box 11192, 

Kansas City, 66111, (913) 764-9413 

Micro 80 Users Group, Kevin Cronister, 2224 Hope, 
Topeka, 66614, (913) 272-1353 

Colo r Computer Club of Wichita , Dave Brimmer, 
527 N. Pershing Ave., Wichita, 67208, (316) 685-
9587 

KENTUCKY 
Perry County CoCo Users Group, Keith W. Smith, 

General Delivery, Hardburly , 41747, (606) 439-
4209 

LOCO-COCO, Jim Spi llman, 2405 Woodmont Dr., 
Louisville, 40220, (502) 454-5331 

LOUISIANA 
Cajun CoCo Club, Rick Herbert, P.O . Box 671, 

Crowley, 70526, (318) 788-3148 

MASSACHUSETTS 
Greater Boston Super Color Users Group, Robert 

Biamonte, 6 Boulder Drive, Burlington, 01803 

CLUB 6809, Jean Salvas, 204 East Street, Spring­
field, 01104, ( 413) 734-5163 

MICHIGAN 
Color C.H .I.P.S., Jack Pieron, 3175 Oakhill Place, 

Clarkston, 48016, (313) 627-4358 

CCUG (Color Computer Users Group), Rich Van 
Manen, 0-599 Lake Michigan Dr., Grand Rap­
ids, 49504, (616) 453-8351 

Grand Rapids Area Tandy Users Group, Robert M. 
Worth, Jr., 1726 Millbank S.E .. Grand Rapids. 
49508 (616) 245-9324 

Greater Lansing Color Computer Users Group, P.O. 
Box 14114, Lansing, 48901 

Greater Kalamazoo Color Computer Club, Jim Rix, 
1835 Chevy Chase Blvd ., Kalamazoo, 49008, 
(616) 344-7631 

Michiana CoCo Club, Clay Howe, 310 S. Jefferson 
St., Sturgis, 49091, (616) 651-4248 

MISSISSIPPI 
Singing River C.C. Club, Mark Welch, 3605 Van­

cleave Rd.,# 118, Gautier, 39553, BBS (601) 875-
8688 

Gulf Coast Color Computer Assoc ., Ed Keels, 22 
Christy Cove, Gulfport, 39503, (601) 832-1210 

CoCo Art Club, Joel Bunyard , Rt. 16, Box 11 , 
Meridian , 39301, (601) 483-0424 

MISSOURI 
North County 80 Group, Tom Vogel, 12 Ville Donna 

Ct ., Hazelwood, 63042, (314) 739-4078 

Mid-America Color Computer User's Group, Jerry 
Morgon, 807 Ponca Drive, Independence, 
64056, (816) 796-5813 

Coconuts, 1610 N. Marian , Springfield, 65803 
NEBRASKA 

' Siouxland Color Computer Club, Alan Pedersen, 
611 D Street, South Sioux City, 68776, (402) 494-
2284 

NEVADA 
C.A.T. F.U.N., Paul A. Osborne, 201 Miners Road, 

Fallon, 89406, (702) 423-5789 

NEW HAMPSHIRE 
CoCo Nuts, Matthew Pietrusewicz, R.F.D. #1, Box 

548, Pelham, 03076, (603) 635-7098 
NEW JERSEY 
West Orange CoCo Club, Gregg Favalora, 12 

Blackburne Terrace, W. Orange, 07052, (201) 
736-1748 (let ring 12 times) 

NEW MEXICO 
Chaves County Color Computer Club, Lee Mitchell, 

1102 Melrose Drive, Roswell , 88201, (505) 623-
0789 

NEW YORK 
Adirondack CoCo Club (Albany Chapter). Ron Fish, 

Box 4125, Albany, 12204, (518) 465-9793 

Adirondack CoCo Club, (Greene County Chapter). 
Pete Chast , P.O. Box 61, Athens, 12015, (518) 
945-1636 

Adirondack CoCo Club (Glens Falls Chapter). 
Richard Mitchell , 39 Center St. , Fort Edwards, 
12828 

-$- -$- -$- -$- -$- -$- -$-
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Island Color Computer Club, Joseph Castelli, P.O. 
Box 901 , Bellmore, 11710, BBS (516) 783-7506 

Kings Byte CoCo Club, Morty Libowitz, 1063 East 
84th St., Brooklyn , 11236, (718) 763-4233, BBS 
(718) 837-2881 

C.C. Club of Central N.Y., Joseph Short, 248 S. 
Fourth Ave., Ilion, 13357, (315) 895-7730 

Rockland County Color Computer Users Group, 
Harold L. Laroff, P.O . Box 131, Monsey, 10952-
0131, (914) 425-2274 

Olean Area CoCo Users Group, Herman L. Smith, 
P.O. Box 216, Olean, 14760, (716) 933-7488, 
BBS (716) 933-7489 

The Rochester S-80 Computer Club, Inc., Gary 
Panepinto, P.O . Box 15476, Rochester, 14615, 
(716) 392-6133 

New York Color Computer User Group, Carl Glo­
vinsky, 15 Bolivar St., Staten Island, 10314, (718) 
761-0268 

NORTH CAROLINA 
Bull City CoCo Users Group, Todd Wall, 5319 

Durand Drive, Durham, 27703, (919) 598-1348 

Raleigh Color Computer Club, David Roper, P.O . 
Box 680, Garner, 27529 

OHIO 
Color Computer Club, Inc., William Wills, P.O. Box 

468, Canfield, 44406 

Dayton Color Computer Users Group, Steven E. 
Lewis, 4230 Cordell Dr., Dayton, 45439, (513) 
299-3060 

Dayton Area Color Computer Users Group, David 
R. Barr, 2278 Yorkshire Pl. , Kettering, 45419, 
(513) 293-2228 

Greater Toledo Color Computer Club, William Paul 
Saba Sr. , 3423 Cragmoor Ave., Toledo, 43614, 
(419) 385-9004 

Tri-County Computer Users Group, William J. 
Loeffler, 2612 Dale Avenue, Rocky River, 44116, 
(216) 356-0779 

Miami Valley CoCo Club, Tim Ellis, 1805 W. Park­
way Dr., Piqua, 45356, (513) 773-2244 

OKLAHOMA 
Green Country Computer Association, Michael 

Keller, P.O. Box 2431, Tulsa, 74101, (918) 245-
3456 (DATA) 

PENNSYLVANIA 
HUG-A-CoCo, George Lurie, 2012 Mill Plain Court, 

Harrisburg , 17110, (717) 657-2789 

Penn-Jersey Color Computer Club, P.O. Box 2742, 
Lehigh Valley, 18001 

Skyline Color Computer Club of Berks County, 
Lewis F. Brubaker, 4874 Eighth Ave., Temple, 
19560, (215) 921-3616 

Pittsburgh Color Group, Ralph Marting, P.O. Box 
351, West Mifflin, 15122, (412) 823-7607 

RHODE ISLAND 
New England CoCo Nuts, P.O . Box 6604, Provi­

dence,02940 

SOUTH CAROLINA 
LoCo CoCo Club, Larry Coyle, 4334 Flynn Dr., 

Charleston, 29405, (803) 747-0802 

Midlands80 Computer Club, Frank Eargle, P.O. Box 
7594, Columbia, 29202, TBBS (803) 791-7389 

Spartanburg County CoCo Club, Lawrence Easier, 
Jr ., Rt . 1 Highway 221, Spartanburg, 29302, 
(803) 578-3120 

TENNESSEE 
Tri-Cities Computer Club, Gary Collins, P.O . Box 

4506 CRS, Johnson City, 37602-4506, (615) 929-
1862 

TEXAS 
The San Antonio Color Computer Club, James 

Leatherman, 2430 Rawhide Lane, San Antonio, 
78227 

UTAH 
Sa lt City CoCo Club, Dennis Molt, 720 E. Browning 

Ave., Salt Lake City, 84105, (801) 487-6032, BBS 
(801) 487-6787 

VIRGINIA 
Northern Virginia C.C. Club, Bruce Warner, 14503 

Fullerton Rd., Dale City, 22193, (703) 690-2453 

Central Virginia Color Computer Club, Roger Lee, 
Rt. 2 Box 175, Madison Heights, 24572 

WASHINGTON 
Northwest Computer Club, Larry Haines, East 2924 

liberty, Spokane, 99207, (509) 483-5547 

Mount Rainier Color Computer Club, Ron Amos, 
2450 Lenore DriveN ., Tacoma, 98406, (206) 752-
8735 

WEST VIRGINIA 
Mil-O-Bar Computer Club, Jim LeMaster, P.O. Box 

130, Ona, 25545, (304) 743-4752 after 4 p.m. 

Blennerhassett CoCo Club, David Greathouse, 
1306 Wells Circle, Parkersburg, 26101 

WISCONSIN 
Southern Wisconsin CoCo Club, David C. Buehn, 

24607 67th Street, Salem, 53168, (414) 843-3830 

CANADA 
ALBERTA 
Calgary Color Computer Club, Don Towson, 832 

Cannell Rd . S.W., Calgary, T2W 1T4, (403) 281-
2855 

Edmonton CoCo Users Group, Dexter Dombro, 
P 0. Box 4507 Stn. South , Edmonton, T6E 4T7, 
(403) 439-5245 

BRITISH COLUMBIA 
Salmon Arm CoCo, David Coldwell, RR #4, Site 26 

Comp. 13, Salmon Arm, V1 E 4M4 

MANITOBA 
Winnipeg Micro-80 Users Group, Robert Black, 

1755 King Edward St., Winnipeg, R2R OM3, (204) 
633-7196 

NOVA SCOTIA 
Halifax Dartmouth CoCo Users Group, Eugene 

Naugler, P.O. Box 572, Dartmouth , B2Y 3Y9 

Colour Computer Halifax User Group (CoCo Hug), 
Paul A. Power, 6354 London St., Halifax, B3L 
1 X3, (902) 455-6341 

ONTARIO 
ESSA Color Computer Club, Albert L. Ley, 40 Perry 

Street, Barrie, L4N 2G3, (705) 728-9481 
K-W CoCo Club, P.O. Box 1291 , Station C, Kitch­

ener, N2G 4G8 

Kingston CoCo Club, Kenneth Bracey, 316 West­
dale Ave. , Apt. 4-C, Kingston, K7L 457, (613) 
544-2806 

London CoCo Nuts Computer Club, Harry K. 
Boyce, 180 Concord Road, London, N6G 3HB, 
(519) 472-7706 

Niagara Regional CoCo Club, Gerry Chamberland , 
6843 Cumberland Crt., Niagara Falls, L2H 2J9, 
(416) 357-3462 

QUEBEC 
Club d'Ordinateur Couleur du Quebec, Inc., Centre 

de Loisirs St-Mathieu, 7110- Be Ave., St-Michel, 
Montreal, H2A 3C4, (514) 270-7507 

Club ORCO-RS, Jacques Bedard, 33 Lisiere, 51-
Constant, P.Q., JOL 1XO, (514) 632-4311 

Le Club Couleur du Nord, Gabriel Pigeon , C.P. 315, 
Barraute, P.Q., JOY 1AO, (819) 734-2577 

SASKATCHEWAN 
Saskatoon Color Computer Club, L. Curtis Boyle, 

35 Bence Crescent, Saskatoon, S7L 4H9, (306) 
382-1459, BBS (306) 384-8040 

FOREIGN 
AUSTRALIA 
Blacktown City TRS-80 Colour Computer Users 

Group, Keith Gallagher, P.O. Box 264, River­
stone, New South Wales, 2765, (02) 627-4624 

COCOPUG, Harry Murphy, 8 Lois Court, Regents-
ville, New South Wales, 2750 

CoCoHUG (Color Computer Hobart Users Group), 
Robert Delbourgo, 15 Wil\owdene Avenue, 
Sandy Bay, Hobart, Tasmania, 7005 

ISRAEL 
The First Color Computer Club of Israel, J. Yosef 

Krinsky, Data Processing Division, 1 Radin 
Street, Netanya, Israel, (053) 52277 

MEXICO 
Mexcoco Users Group, Sergio Waisser, Paseo de Ia 

Soledad #120, Mexico City, D.F. , 53920, phone 
294-36-63 

the NETHERLANDS 
Color Computer Club Benelux, Jorgen te Giffel , 

Eikenlaan 1, 4641 GB Ossendrecht, the Nether­
lands 

WEST GERMANY 
First CoCo Club Hamburg, Theis Klauberg, Kriet­

kamp 27A, Hamburg 65, West Germany 2000, 
FRG, phone (040) 536-36-76 

new clubs 

Edilor: 
I would like to announce the existence of 

the Mobile Color Special Interest Group . 
For more in formation, call (205) 473-1049 
after 4 p.m. or write to 2056 South McVay 
Drive, 36605. 

Steve Poa1es 
Mobile, AL 

• I have a new club called Good CoCo. We 
now have a newsletter including free BBS 
numbers for the states and some of Canada, 
and discounts on programs written by Good 
CoCo staff. If you would like to join, please 
se nd $ 12.50 for a one year membership or 
$2 for a sample copy of the newsletter to 
3002 Liberty Tree Lane, 85741. 

Good CoCo 
Tucson, AZ 

• Anyone interested in joining the Cajan 
CoCo Club of Lafayette, please write to P.O. 
Box 67 1, 70526. 

Rick Heber/ 
Crowley, CA 

• We would li ke to announce the existence 
of the Sacramento CoCo Club. For informa­
tion, write to P.O. Box 214733 , 95821-0733 ; 
or call ~BS (916) 486-1594. 

Bill Drennon 
Sacramento, CA 

$-- ---$--- ---$--- ---$--- ---$--- ---$--- ---$--- ~ 
July 1986 THE RAINBOW 205 



• The Pocatello Color Computer Club 
meets the second Tuesday of every month at 
IS U Yo-Tech, Trade and Tech, Room 316, 
7 p.m. For more information contact me at 
1730 West Quinn Road, 83202. 

Randy Poppe 
Pocatello, l D 

• I take great pride in introducing your 
readers to the Atlanta Color Computer 
Users Group based at P.O. Box 561 , Doug­
lassville, 30134. At present, we have approx­
imately 80 members and have been in 
existence for several years. Meetings are the 
third Wednesday of the month at Nash 
Middle School in Cobb County, 7 p.m. (near 
Marietta-Smyrna area). Our newsletter is 
one of the best in the southeast and mem­
be rship is only $20 per year. For more 
information, contact Gary McConville (404) 
949-0369, Terry Love (404) 949-5356 or 
Charles Langley ( 404) 949-4119. 

Terry E. Love 
Douglasville, GA 

• I would like to announce the start of the 
New Philadelphia Color Computer Users 
Group. The club has no fees. It was set up 
for excha nging ideas and information. A 
newsletter will be passed out every month to 
members. The newsletter will contain Pokes, 
Peeks, Execs, BBSs, articles and programs. 
Call (216) 364-5061 or (216) 343-8083 or 
write to I 025 Fourth Street NE, 44663. 

Alvin Tanpoco 
New Philadelphia, OH 

• The Seacoast CoCo Tug Club meets the 
second Wednesday of every month at the 
Rye Public Library in Rye Center. For more 
information , send inquiries to 34 Rockrim­
mon Road , 03848. 

Red Ahlberg 
KingsTOn, N H 

• I would like to announce the forming of 
the CoCo Nuts Color Computer Club. We 
will have a newsletter filled with programs, 
contests , hints on games, etc. For more 
information send an SASE to R.F.D. #1 , 
Box 548, 03076. 

Matt Pietrusewicz 
Pelham, NH 

• We would like to inform CoCo owners of 
our new meeting place and time. We now 
meet at Showbiz Pizza in Foothills Mall 
every second and fourth Monday of each 
month , unless a big holiday occurs on or 

very close to the meeting date. Meetings 
start at 6:30p.m. We welcome anybody who 
owns any type of computer and people who 
are interested in them . For information , 
write to Route 14, Box 289, 3780 I. 

Aaron Sentell 
Maryville, TN 

• Announcing the Middle Tennessee TRS-
80 Users Group . For information write to 
1809 Eastside Avenue, 37206 or call our BBS 
(615) 262-2773 . 

Steve Qualls 
Nashville, TN 

' 1 would like to announce a change of 
,Jame for our club. Formerly the Color 
Computer Connection, we are now the 6809 
Club. We invite other clubs to exchange 
public domain software with us. We would 
also like to correspond with others about 
new pokes, hints, etc. All correspondence 
should be sent to 2449 Popham Ln. #246C, 
78617. 

Earl Quinones 
Del Valle, TX 

• Announcing the Bennington Color Com­
puter Users Group. For more information 
write to Box 14, Willow Road, 0520 I or call 
(802) 442-4094. 

Joseph Rogers 
Bennington, VT 

• Please inform your readers of a new 
CoCo club in Seattle. We have a monthly 
newsletter including o ne-liners , tips on 
Adventures, high scores , reviewing pro­
grams and much more. For more informa­
tion write to 18747 47th Ave. NE, 98155. 
Please include an SASE. 

Mitch Hart 
Seattle, WA 

• I 'm starting a Color Computer games 
club called The Gargon . There are no dues 
and we print a newsletter every month. The 
club is for getting public domain games (and 
other programs) in circulation. Anyone is 
welcome. If you would like to join, send a 
self-addressed stamped envelope to I 12 
Stra ngeway Avenue, 53555, or call (608) 
592-3597. 

Bill Mittel 
Lodi, WI 

From: BOSlB::TRAVELR 

To: EDITORS 

Subj : NEW COCO CLUB 

A new CoCo club has been formed in 
northern Virginia. It services the 
Fairfax Count':d area, including D.C. 
and Mar':,jland. For more information, 
ca 11 the Hand':d Tand':d BBS at ( 703) 573-
7282. 

• Anyone interested in forming a TRS-80 
Color Computer club in the northern Vir­
ginia area, please contact Mike Saint at 
(703) 425-0053. If you would like to contact 
via modem, call CoCo Time BBS at (703) 
425-0874. Leave a message to SysOp with 
your name and number. 

Jeff Beckerman 
Burke, VA 

• I would like to inform your readers that 
there is a French CoCo club in Quebec. The 
club is called Quebec CoCo and works by 
corresponding. There are not meetings. We 
have a news letter to exchange programming 
hints and programs. For more information, 
write to I 0 de Ia ronde, Cap-Saute, GOA 
ILO. 

Eric Bernatchez 
Cap-Saute, Quebec 

• This letter is to announce the formation 
of the Argentine Color Computer Club. We 
have 100 members and are interested in any 
kind of application or program for the Color 
Computer. We are looking for clubs to 
correspond with from any part of the world. 
If you are interested, please write to: 

Pablo Morano 
Lavalle 1438 "!" Cuerpo 5Q Piso RR 

(1048) Buenos Aires 
Argentina 

• Anyone interested in LOGO language and 
forming The 6809 Logo's Club, can write me 
at: 

Newton Luiz Nickel 
Travessa Frei Caneca 

if Apt.: 53 
Curitiba, Parana 

Brazil 80010 

---$-- ---$-- ---$-- ---$-- ---$-- ---$-- ---$--
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• I would like to inform everyone of a new 
club in Kelowna called the Kelowna Color 
Computer Club. Anyone interested, please 
contact me at (604) 763-1259 or write to 1147 
Lawso n Avenue, VI Y 6T7 . Other c lub 
inquires appreciated. 

Colin McMillan 
Kelowna, British Columbia 

• As dedicated owners and users of the TRS 
Colour Co mputer, we are interested in 
hea ring from other CoCo Clubs with the 
possibility of the exchange of newsletters 
and other information. 

Presently, we hold a general meeting on 
the third Tuesday of the month at Discovery 
Park (BCIT) 3700 Gilmore Way Burna by. 
Entry is through security between 7: I 0 and 
7:3 0 p.m. only. We also have a special 
interest hardware group which meets on the 
seco nd S und ay morning and the fourth 
Tuesday evening at a member's house. Write 
to us at P.O. Box 76734, Postal Stn. S, V5R 
5S7. 

Don MacDonald 
Vancouver, British Columbia 

• The ESSA Colour Co mputer Club is 
pleased to announce th e sta rtup of a 
monthly newsletter called The CoCo Exam­
iner. Our club will also be starting a BBS 
soon. For more information call (705) 728-
8 139 or write to R .R. #2, L4M 4S4. 

Mark Ervine 
Barrie, Ontario 

• The Toronto Color Computer C lub is 
looking for other CoCo clubs around the 
world that are interested in trading public 
domain club libraries. In addition, we are 
also willing to exchange our newsletter with 
other club newsletters for the purpose of 
publishing articles of interest. This will allow 
us all to deliver interesting articles from a 
variety of sources to all clubs that partici­
pate. P lease note that The Toronto Co lor 
Computer Club newsletter is not copywrit­
ed. All we ask is that when publi shing 
articles from our newsletter, you state it is 
from the The Toronto CoCo Club. We will 
do the same for you. For more information, 
please write to 5 Penzance Drive, M 1 K 4Z4. 

Wayne Finlay 
Scarborough. Ontario 

• I want to inform everyone of the existence 
of the Club Ordico De Shawinigan. Our 
activities take place every Wednesday at 7 
p.m. at the local CEGEP. For information 
write to C. P. 1822 Station B. 

Michel Bruneau 
Shawinigan, Quebec 

• The First Co lor Computer Club of Israel 
is in need of public domain programs. Since 
our location prohibits us fro m calling BBSs, 
we are requ esting any individuals and / or 
clubs to send us public domain programs on 
ROM cassette or disk to add to our library. 
Please label a ll parcels with their value . 

J. Yosef Krinsky 
Radin College 
I Radin Stree t 

Netanya, Israel 

• Any CoCo use r in Puerto R ico who 
would like to be a member of our club can 
call me at 755-7598 or write to me at: 

Pedro A. Torres 
Cuernavaca 1699 

Venus Gardens 
Rio Piedras, Puerto Rico 00926 

r.:;., 

-$--- -$--- -$--- -$--- -$--- -$--- -$---
Two- Liner Contest Winner ... 

This program requires joysticks to operate. It is 
a basic alarm. Run the program and adjust your 
joystick 'til the alarm stops sounding. Then be 
creative and set it up to catch people who try to 
invade your CoCo room. Our more technically 
minded readers will be able to embellish the idea 
presented here. 

The listing: 

~ FOR Z=1T05~:NEXTZ:CLS:PRINT" 
ALARM - BY ERIK MCCULLOUGH":A=JO 
YSTK(~) :B=JOYSTK(1) :C=A*B:PRINT@ 
64,"SET JOYSTK BETWEEN 97~ AND 1 
~1~":PRINTTAB(13)C:IFC<97~ OR C> 
1~1~ THEN PRINT@265, "--INTRUDER 
--":GOTO 1:ELSE PRINT@265, "ALAR 
M IS SET": RUN 
1 SOUND 15~ 1 8:SOUND 1~~ 1 8:RUN 

Erik McCullough 
Lafayette Hill, P A 

(For this winning two-liner contest entry, the author has been sen t copies 
of both The Rainbow Book of Simulations and its companion The 
Rainbow Simulations Tape.) 

DYNAMIC COLOR NEWS 
A monthly Newsletter with Educational ma­
terial for writing Programs, N@W Productg, 
Product Reviews, Programs, and much more. 

$15 yr. - Free Sample -
DCN-1, Six PGHS include Character Genera­

tor, Loan Interest, & Bank Switching. 
DCN-2, Five PGHS include Check Book, Sort, 

Study, ~ Address File Programs. 
DCN-1 or DCN-2, $9.95 Tape, ~11.95 Disk 

PROGRAM SAVER 
Uninterrupted Power Source (UPS) provides 
power to RAMS during power failures. For 
all computers with 5 Volt memories. •59.95 

MEMORY EXPANDERS 
We have several types of solderle~s memory 
expanders from 64K to 512K. Call or write 
for detai 1 s. 

MEMORY MANAGER 
(New Product) 

Software designed to manage the second 32K 
memory bank for 64K computers. Copy ROMS 
to RAM and stack Programs in the upp•r 
memory or use th@ Friendly RAH Disk to 
quickly stored or load programs to or from 
the second memory bank. 

•27.95 Cassette, S29.95 Oigk. 

Checks, Visa ~ MC Cards. Add ~3 ship. 
Free Catalog. 24 Hour phone. 

DYNAMIC ELECTRONICS 
BOX 896 <205> 773-.2758 
HARTSELLE, AL 35640 
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227 Hampton Green, Staten Island, New York 10312 
(718) 948-27 48 

PROGRAM TITLE GRADES MEMORY PRICE PROGRAM TITLE GRADES MEMORY PRICE 

PRESCHOOL MATH 
Preschool I - cot~nting Pre-K 
Preschool II - adding Pre-K 
Preschool Ill- alphabet Pre-K 
Music Marvel-play songs Pre-K, 1 
Arrow Games - 6 games Pre-K, 1 
First Games - 6 games Pre-K, 1 
Mr. Cocohead-facemaker K-3 
Bentley Bear Pre-K 

LANGUAGE ARTS 
Beyond Words 1-3 parts 3-5 
Beyond Words 2·3 parts 6-8 
Beyond Words 3-3 parts 9-12 
Vocabulary 1.1000 words 3-5 
Vocabulary 2-1 000 words 6-8 
Vocabulary 3-1000 words 9-12 
Cor:~text Clues 4,5,6,or 7 
Cocojot - jotto game 3-up 
Reading Aids - 4 parts 2-4 
King Author - writing tool 2-6 
Cocowheel of Fortune 4-up 
Context Clues 2-3 

FOREIGN LANGUAGES 

16K Ext. 
16K Ext. 
16K Ext. 
16K-Ext. 
32K-Ext. 
32K-Ext. 
16K-Ext. 
32K-Disk 

11 .95 Opening a Bank Account 4-7 
11 .95 Dollars & Sense 2-4 
11 .95 McCoco's Menu 3·5 
11 .95 Moneypak 2-5 
21.95 Graph Tutor 3-7 
24.95 Graph-It 7-up 
16.95 Math Invaders 1-8 
29.95 Mathquiz- 4 operations 2-5 

Addition & Subtraction 2-3 
Skill Tutor Se~ies 

32K-Ext. 19.95 Division Tutor 3-7 
32K-Ext. 19.95 Multiplication Tutor 3-7 
32K-Ext. 19.95 Factors Tutor 5-8 
32K-Ext. 19.95 Fractions Tutors (3 programs) 

32K-Ext. 19.95 addition , subtraction or multiplication 4-8 
32K-Ext. 19.95 Trigonometry 8-10 
16K-Ext. 17.95 Equations Linear 7-9 
16K 11.95 Equations Quadratic 8-11 
16K-Ext. 19.95 Arith. Diagnostic Disk 3-8 
16/32 Ext. 29.95 Fraction Diagnostic Disk 4-9 
32K-Ext. 19.95 Verbal Problems Series 
32K-Ext. 19.95 Distance Problems 5-8 

Area & Perimeter 
Pizza Game 

5-8 
3-5 

French Baseball-200wds. 4-up 16K-Ext. 11 .95 Sales & Bargains 
Comparison Shopping 
Binary Dice Game 

6-8 
French Baseball-500wds. 4-up 32K-Ext. 19.95 4-7 
Spanish Baseball-200wds 4-up 16K-Ext. 11.95 4-up 
Spanish Baseball-500wds 4-up 32K-Ext. 19.95 
Italian Baseball-200wds. 4-up 16K-Ext. 11.95 SOCIAL STUDIES 

. Hebrew Alphabet beginners 16K-Ext. 11.95 Know Your States 
Hebrew Utility drawing utility 16K-Ext. 

CRITICAL THINKING PROBLEMS 

15.95 History Game 
States & Capitals 
Explorers & Settlers 

5-up 
5-up 
5-up 
4-up 
6-up 
3-5 , Factory by Sunburst 4-up 32K-disk 

Pond by Sunburst 2-up 32K-disk 
Teasers by Tobbs-Sunb. 4-up 32K-disk 
Inner City- simulation 7-up 32K-disk 

44.95 
44.95 
44.95 
44.95 
49.95 

Find The Math Sequence 4-up 32K-Ext. 19.95 
24.95 

! 
\ TEACHER/STUDENT AIDS 

1 Colorgrade - gradebook Adult 32K-dtsk 29.95 
Quizmaker - write quizzes 5-up 32K-Ext. 24.95 

h ETI typing tutor (Cocow arehouse) 4-up 16K-Ext. 21.95 

~ 
\' The Puzzler (CotorConnection) 4-up 32K-disk 29.95 

Famous American Women 
Street Map Game 

MISCELLANEOUS 
Name That Song 1 ,2,or 3 2-up 
Music Drill 3-up 
Science Game 8-up 
Computer Literacy 6-up 
5 Educational Programs 1-2 or 
with Lightpen 3-6 
Chemistry Tutor 10-up 

32K-disk 
16K-Ext. 
16K-Ext. 
32K-Ext. 
32K-Ext. 
16K-Ext. 
16K-Ext. 
32K-Ext. 
16K 

16K-Ext. 
16K-Ext. 
16K-Ext. 

16K-Ext. 
32K-Ext. 
32K-Ext. 
32K.Ext. 
32K-disk 
32K-disk 

32K-Ext. 
32K-Ext. 
32K-Ext. 
32K-Ext. 
32K-Ext. 
32K-Ext. 

32K-Ext. 
32K-Ext. 
32K-Ext. 
32K-Ext. 
32K-Ext. 
32K-Ext. 

16K-Ext. 
16K-Ext. 
32K-disk 
32K-Ext. 

.. 
32K-disk 

32K-disk 

24.95 
14.95 
14.95 
24.95 
19.95 
14.95 
17.95 
19.95 
11.95 

14.95 
14.95 
19.95 

19.95ea. 

24.95 
19.95 
19.95 
49.95 
49.95 

19.95 
19.95 
19.95 
19.95 
19.95 
19.95 

19.95 
14.95 
19.95 
19.95 
19.95 
19.95 

11 .95 
19.95 
29.95 
19.95 

44.95 
29.95 

~ 
Disk indicates available on disk only. 

Jl {c;;; ~Siafid) Tape prices given. 
JJ I =-~ Add $5.00 for any program on disk. 
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The Educational Answers 
SCIENCE GAME 

32K EB - disk only/$29.95 
Over 600 questions in 9 categories. 
Makes learning science facts fun. 
Game format, 1 or 2 players, teams. 
Grade 8 and up. 

STREET MAP GAME 
32K - $19.95 tape/$24.95 disk 

Hi-res. screen and graphics portray 
a typical section of a street map. This 
one shows people's homes, the 
school, the park, etc. Questions on 
how to get from one place to another 
are asked and the footsteps are 
shown. 

CHEMISTRY TUTOR 
32K - disk only - $29.95 

A hi-res. 4 part program that drills 
high school studenls in Elements, 
Symbols, Naming Compounds, 
Common Ions, and Balancing Equa­
tions. Correct answer given after 2 in­
correct responses. A valuable tool for 
studying chemistry. 

5 LIGHTPEN PROGRAMS 
32K EB - $44.95 

Five menu driven educational pro­
grams designed for children in grade 
1 and 2, and special educational 
students. Basic addition, basic 
multiplication, shape series mat­
ching, number series matching and 
word rhyming are included. All on a 
HI-RES screen , with graphics. User 
need only to use the light pen to 

~ 
RAINBOW 
CERTI FICATION 

SEAL 

VERBAL MATH PROBLEMS 

PIZZA GAME 
32K EB • tape/$19.95 

Learn to locate coordinates on a 
grid. HI-RES text and graphics. 

AREA & PERIMETER 
32K EB- tape/$19.95 

Triangles, rectangles, and circles 
are covered in this HI-RES text and 
graphics program. 

SALES & BARGAINS 
321:< EB- tape/$19.95 

Learn to find the discounted price. 
HI-RES text and beautiful graphics. 

DISTANCE PROBLEMS 
32K EB- tape/$19.95 

Moving graphics and text combines 
on a HI-RES screen. Rate x Time = 
Distance in all its forms. 

STREET MAP GAME 32K E.B. 
$19.95 Tape $24.95 Disk 
Hi - res screen and graphics por­
tray a typical section of a street 
map. This one shows people's 
homes, the school, the park, the 
post office, etc. Questions are ask­
ed on how to get from one place to 
another and the foo tsteps are 
shown after response. A fun way 
to improve map skills. 

(718) 948-27 48 

OPENING A BANK ACCOUNT 
32K · Disk Only • $24.95 

A set of programs designed to in­
troduce and provide practice in the 
skills of filing out bank applications, 
deposit' and withdrawal slips, and 
computing bank account balances. 
Loaded with graphic presentations. 
Grades 3-6. 

$$$ 
DOLLARS & SENSE 

1·6K-Ext.- $14.95 tape/$19.95 disk 
Learn to make purchases. Graphic 

displays of items kids love. Player 
buys items using dollars and coins 
to practice using money correctly. 

. Solutions given. 

. McCOCO'S MENU 
16K-Ext. • $19.95 tape/$24.95 disk 
America's favorite pastime-going out 
to eat. Learn to buy and add up your 
purchases from a typical fast food 
restaurant menu. Gain skill in using 
money. Different prices each time. 

COCO WHEEL OF FORTUNE 
32K • $19.95 tape/$24.95 disk 

Hi-res. graphics and screen in this 
version of the popular TV show. 1·6 
players. Spin the wheel for points 
and guess a letter to solve one of the 
200 puzzles. Have fun while 
strengthening LA skills. 

COLORGRADE 
32K • disk only • $29.95 

An easy to use classroom grading 
program. Keeps grades for up to 6 
classes of up to 40 students per 
class . Many options including 

Dept. R 227 Hampton Green, Staten Island, N.Y. 10312 
Send for catalog with complete descriptions. 

Please add $1 .00 per order for postage. N.Y. residents , please add proper tax . FREE set of BINARY DICE, including full directions, with 
orders of 2 or more items. 

Dealer Inquiries Invited. TRS-80 Color Computer All Payments in U.S. Funds. 



DOWNLOADS 

Rare Bird Won~t Run 
on Disk System 

• J have a 64K CoCo / .1 that J up­
graded myself. I am very happy with it 
until! come to a program like The Old 
Time Banner Printer (May 1986). J 
would like to be able to run this pro­
gram from disk but there isn't enough 
memory. Can J take the old 16K chips 
and piggyback them on the 64K chips 
and get 80K? If not, is there any way J 
can get more memory space available so 
I can run a program like Banner from 
disk? 

Mike MacMonagle 
Roy, UT 

Mike, The Old Time Banner Printer 
is indeed a rare program, in that it will 
not run with a disk system. The problem 
is that disk buffers, the memory re­
served to transfer the disk data to 

Dan Downard is an electrical engineer 
and has been involved in electronics for 
27 years through ham radio (K4KWT). 
His interest in computers began about 
eight years ago and he has built several 
68XX systems. 
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RAM, occupy a sizable part of lower 
memory. At the same time, the pro­
gramming techniques used in this article 
could be improved to make the program 
a little more compact and faster. This is 
usually not necessary, but who knows 
what some people will do for a large 
banner saying "The Rainbow." 

You cannot piggyback another 16K 
set of RAM chips on top of the 64K set. 
You can piggyback another set of 64K 
chips, but you will have to add bank 
selection hardware, and develop soft­
ware to switch between the two banks 
of 64K chips. An easier way to solve the 
problem is to buy one of the commer­
cially available 256K upgrade kits 
mentioned in recent reviews. This will 
still not let you run the program men­
tioned, but you will have a lot more 
memory. 

BBS Setup 

• I am interested in setting up a multi­
user BBS on my CoCo. Is this possible? 
Can the CoCo support a few users at 
one time? If so, how do J go about 

By Dan Downard 
Rainbow Technical Editor 

setting up the system? Also, can you 
print a list of some commercial and 
public domain BBS software and hard­
ware packages? J have had a heck of a 
time trying to find one. 

Arie Moller 
Kensington, MD 

The only way I .\inow to have a multi­
user BBS, Arie, is to use OS-9 . Even 
then, your system will be very limited 
due to the fact that you are working 
with a 64K system. One BBS I have seen 
that does this is Infoworld by Paris 
Radio Electronics. 

One public domain BBS I am aware 
of is COBBs, which recently appeared 
in THE RAINBOW. From all of the reports 
I have heard it is very good. 

Ham It Up, RAINBOW 

• J would like to add my request to 
those you have already printed about 
more CoCo software for Hams. I 
wonder if anyone has tackled the prob­
lem of building a plug-in such as the 



"Doctor DX" module that is available 
for the Commodore 64. 

Ray Peterson 
Bicton, W. Australia 

Ray, I have a lot of requests for Ham 
radio software. We print almost every 
article of this type that is submitted. As 
I have said before, if anyone knows of 
commercial or public domain Ham 
radio software, especially for packet, 
R TTY I CW and slow scan, please write 
and we'll publish a compiled list. 

Slow Scroll Help 

• Enclosed is the slow-scroll program I 
have been using for several years. I keep 
it on disk and use it with both tape and 
disk programs and with disk directories. 

Paulette Grantham 
Palo Alto, CA 

1 FORX=1~~~T01~1~ 
2 READA:POKEX,A:NEXTX 
3 POKE383,126:POKE384,3:POKE385, 
232:POKE422,126:POKE423,3:POKE42 
4,232 . 
4 DATA 52,16,142,~ 1 1,189,167,211 
,53,16,57 
5 NEW 
6 'RUN, THEN POKE 1~~3,2~~ FOR 
SLOW SCROLLING (VARY 2~~ FOR 
DIFFERENT SPEEDS) 

Thanks for the help, Paulette. No 
more pushing the SHIFT-'@' keys due to 
your generosity. 

Curing Printer Ills 

• I am writing in response to the prob­
lems expressed with the SG-10 printer 
and the Graphicom/ Hardcopy family 
of printer drivers. I found that the best 
way to use the printer is in the IBM 
mode (DIP switch 2-2 off). 

Bill Kennon 
San Diego, CA 

Thanks, Bill. After discussing the 
matter with the guys at Computize, 
another modification was made to the 
program that added a little more line 
delay. This seemed to cure the problem, 
too. 

The No-Load CoCo Max 

• I own a gray CoCo that I upgraded 
to 64K. I have no problem running the 

VIP Library or the DS-69. My problem 
occurs with CoCo Max. It loads, but the 
working screen is garbage and cannot 
be used. I purchased CoCo Max from 
J. &J. Electronics in Winnipeg, Canada. 
They verified the disk and the pack -
all OK. I contacted Colorware in New 
York and they returned me CoCo Max 
II. It still won't load. I purchased a 
CoCo checker program from J. &J. 
Electronics and all my systems check 
out OK. Everyone has given me good 
service but I still cannot use CoCo Max. 
What's the answer? 

Alain Jeansonne 
St. Augustine, Canada 

Alain, I would check your memory 
upgrade, or possibly the 6809E micro­
processor. The VIP Library does not 
require 64K, but CoCo Max does. 

Terminal Confusion 

• I recently tried to add a front panel 
on/ off switch. My problem is there are 
12 terminals on my on/ off switch and 
I don't know which two terminals to 
solder to. I have a gray Co Co with a 
type 'F' board. 

Mike Moran 
Simsbury, CT 

Mike, four sets of contacts are actu­
ally used to turn your CoCo on. Two of 
the contacts are in parallel , due to 
current rating required. The proper 
terminology for this switch is S 1. See 
the diagram below for the correct con­
nections: 

REAR OF BOARD 

0 0 

0 

COMPONENT SIDE 

Three-Signal RGB not Compatible 

• I am considering buying a color 
monitor. What is the difference between 
a composite and RGB monitor? Are 

they both usable with the CoCo? Also, 
are video drivers difficult to install? 

Donald Imwalle 
Batavia, OH 

Donald, a composite color signal has 
all of the color information on one 
signal. This is the type of signal gener­
ated by all of the CoCo video drivers I 
have seen. Most are relatively easy to 
install and come with adequate instruc­
tions . 

An RGB color signal has three separ­
ate signals- red, green and blue - and 
is not compatible with the CoCo or any 
commercial drivers that I am aware of. 
This is due to the way video is generated 
inside the CoCo. It is not easily con­
verted to RGB. 

Joystick Coordination 

• I have a problem with my 'E' version 
Color Computer. The problem is with 
the joysticks. When I try to read the 
joystick ports, the computer gives me 
the wrong coordinates. I tested the 
joysticks on my other CoCo, so I know 
they work. 

When I read the right joystick from 
left to right, I get a range from 10 to 19 
and when I read it top to bottom, it goes 
from seven to 56, often skipping many 
coordinates. When I read the left joys­
tick left to right, I get a range from nine 
to 56 and the top to bottom range is the 
same as the left and right. Every time 
I use the joysticks they skip coordinates 
or give their wrong location. Can you 
please tell me what is wrong with the 
joystick ports and how I can fix them? 

Andrew Harkenrider 
Grosse Pointe, MI 

I suggest replacing U I and U 14. 
These two chips on the rear of the board 
near the joystick inputs interface the 
joysticks. 

Your technical questions are welcomed. 
Please address them to: Downloads, THE 
RAINBOW, P.O. Box 385, Prospect, KY 
40059. We reserve the right to publish only 
questions of general interest and to edit for 
space and clarity. Due to the large volume 
of mail we receive, we are unable to answer 
letters individually. 

Your technical questions may also be sent 
to us through the MAIL section of our new 
Delphi CoCo SIG. From the CoCo SIG> 
prompt, pick DELPHI MAIL, then type 
SEND and address TO: DANDOWNARD. 
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ACCESSIBLE APPLICATIONS 

CoCo Word Processing 

W ord processing is the leading 
task done on microcompu­
ters. Word processing pro­

grams come in a variety of types for 
various purposes. In the beginning, 
programs were very simple and were 
called text editors or line editors. They 
were line oriented. The user had various 
commands to access text one line at a 
time and other commands to edit the 
line. If that sounds primitive and some­
what difficult to handle, it is. 

Five to ten years ago, computer 
memory was expensive, and large, 
friendly programs were not economical. 
In addition, most work was done on 
terminals connected to multitasking 
mini or mainframe computers with low 
capacity links. Time sharing, mostly 
over telephone lines at 110 or 300 Baud 
was common. Full-screen editing is 
impossible under these conditions. The 
bulk of the text editing was program­
ming or setting up an application. 

As computing became less expensive, 

Richard White lives in Fairfield, Ohio, 
and has a long background with micro­
computers and specializes in BASIC 
programming. With Don Dol/berg, he 
is the co-author of the TIMS database 
management program. 
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By Richard A. White 
Rainbow Contributing Editor 

full-screen editing began to appear in 
word processing systems intended for 
business applications. Because of the 
variety of business needs, these word 
processing systems were powerful, but 
difficult to learn and use fully. 

At this point, we can define three 
types of word processing applications. 
First is the full-featured business word 
processor examplified by the Wang 
MultiMate and WordStar systems and 
software to name a few. Second is the 
word processor for the professional 
person such as an engineer, lawyer, 
college student, teacher or even writer 
who can most effectively compose text 
at a keyboard, but does not need many 
of the features in a business word 
processor. The last type of word proces­
sor is for home and student use. 

CoCo Word Processors 
Telewriter was the first multi­

featured word processor for the CoCo 
and remains the most used. Its selection 
of easily used features meets home and 
professional needs and some small 
business applications. It is also easy to 
learn. 

When the first ad for Telewriter 
appeared inN ovember 1981, it sounded 
too good to be true. The three week wait 
for the package to arrive was one of the 

longest I have known. Frankly, I would 
not be writing for RAINBOW were it not 
for Telewriter. My keyboard skills are 
such that I must edit to get clean copy 
and I simply cannot get clean copy from 
a typewriter. 

Since then, other text editors and 
word processors have been offered for 
the CoCo. The VIP Writer under Disk 
BASIC is somewhat more powerful than 
Telewriter, particularly when it comes 
to printing a document. It has devel­
oped a large group of users. But it is 
complex and should be used only if the 
features are needed. On the other end, 
Elite Word provides a user-friendly 
program with sufficient features to 
satisfy most home users. 

The arrival of OS-9 provided some 
interesting options including Dyna­
Star/ DynaForm, StyloGraph and The 
Last Word. These are all multifeatured 
packages competing for the profes­
sional and business segments of the 
market. 

I have DynaStar and DynaForm and 
use them quite a bit for a number of 
reasons. First, the type ahead buffer in 
OS-9 eliminates lost characters when 
the screen is scrolled . This has always 
been a problem with Telewriter - it 
does not watch the keyboard as the 



screen is updated. Secondly, the editing 
commands duplicate those that Word­
Star and quite a few other text editors 
like Sidekick and PCWrite use on MS­
DOS machines. Since I use these pack­
ages at the office, it helps to use the same 
commands at home . And finally, I 
wanted a package that would operate 
under OS-9. 

The DynaStar/ DynaForm package 
follows the pattern of a number of other 
word processors on other machines. 
The text editor is a separate program 
from the printer program. This maxi­
mizes the text buffer available. To print, 
the user exits DynaStar. This saves the 
text to a disk file. The user then calls 
DynaForm giving the name of the fi le 
to be printed. Control codes placed in 
the text control both DynaForm and 
the printer. This method permits use of 
headers, footers, automatic page num­
bering, margins, text and page lengths, 
new page control and a variety of other 
features including mail merge. 

Mail merge permits printing custom­
ized form letters using variable text 
from a separate file. I am secretary of 
our local Tandy user group and one of 
my jobs is to send the renewal notices. 
My letter, which may be a bit different 
each month, contains the proper in­
structions so DynaForm can find the 
second file and read in the addressee 
and saluation data. And it keeps print­
ing customized letters until the end of 
the data file. 

Actually, my renewals file needs to do 
double duty. First it needs to be entered 
in a form from which mailing labels can 
be printed. Then it needs to be modified 
to serve as the variable data file for 
DynaForm. Now entering addresses 
and printing labels is easily done from 
most any word processor. If, however, 
printing is done using DynaForm, 
codes must be in the file to overcome the 
printing defaults for top and bottom 
margins since we want printing to start 
on the top label and continue label by 
label on the continuous label stock. 

I had some trouble overcoming those 
defaults in DynaForm, but it's a piece 
of cake with DeskMate's text editor and 
printer. The same is true for TSEdit 
under either OS-9 or Disk BASIC. A file 
produced by DeskMate is readable by 
both DynaStar and DynaForm. Desk­
Mate only requires that the file have a 
.DOC extension which it automatically 
adds and for which it checks before 
loading a file. 

To print a file without margins from 
DeskMate, type@!-* to call the icon bar, 

move the square over the printer icon 
and type ENTER. Set the top margin to 
zero, the page length to 66 and the 
length of text to 66 as well. 

The DeskMate printer is fairly basic. 
But, nowhere are there rules that say a 
file produced by DeskMate must be 
printed from DeskMate. If you have the 
complete OS-9 package rather than the 
limited version supplied with Desk­
Mate, you can use most any of the 
printing programs available for OS-9 
including DynaForm. This also in­
cludes Frank Malaney's Print Form text 
formatter, for which the source code 
was published in Dale Puckett's "KISS­
able OS-9" column in the May 1986 
RAINBOW. 

" ... DeskMate did 
add the .DOC 
extension ... It is 
little things like this 
that give one a good 
feeling about software." 

Following the WordStar conven­
tions, both DynaForm and PrintForm 
look for formatting commands that 
start with a period (.) on a new line. 
Further, both programs expect line 
lengths to be established by the editing 
program. Finally, control characters, 
characters whose ASCII values are less 
than 32, may be inserted into the text 
to send predefined control character 
sequences to the printer. 

I know of no way that control char­
acters can be placed in a DeskMate file 
so the printer controls are not available 
to the DeskMate user. What's lost is the 
the ability to start and stop underline, 
change type faces and the like. But all 
the other dot commands that control 
margins, headers, page numbering, etc. 
can be entered through DeskMate's text 
editor. 

Defined Line Lengths 
We have to do a little slight of byte 

to get DeskMate to produce a file with 
line lengths defined. That it can be done 
is a compliment to DeskMate and to 
OS-9. Use @!-* to call the Icon Bar and 
go to the printer. Set the left margin to 

zero, the text formatter handles that, 
and the line length to whatever you 
want. Most printers print 80-character 
lines. If you want eight-character mar­
gins left and right, you need to subtract 
both the margins from 80. This leaves 
a 64-character line that works well. 
Next, set text length and page length to 
66 since the text formatter is going to 
handle pagination according to either 
DynaForm defaults or dot commands 
that you have included in the text file . 
Last, after printer device a file definition 
must be substituted for IP. 

DeskMate's main menu displays four 
folders along the right side of the screen. 
These folders actually define paths to 
file directories . Folder three contains 
the path I DO / CMOS meaning the 
commands directory on Drive 0. I am 
writing this in DeskMate and my folder 
two specifies the path I D 1 I RAINBOW 
I have set my Printer device to be 
2:COL42 which means use the path for 
folder two and name the file COL42. 
Now when I print the file from Desk­
Mate, line lengths are set at 64 and the 
text is sent to file COL42 rather than to 
the printer. Try · that on an MS-DOS 
machine. A word of warning: Desk­
Mate saves the last printer device defi­
nition to a disk file, so remember to 
change it back to I P when you are done . 

At this point I have loaded the new 
file COL42.DOC into DynaStar. Note 
that DeskMate did add the .DOC ex­
tension so the file could have been taken 
back into DeskMate. It is little things 
like this that give one a good feeling 
about software. 

Editing Features 
Let's talk about some editing features 

needed to make a text editor easy to use. 
First is word wrap. When the user 
reaches the end of line, the program 
should automatically move the first part 
of the word to the next line and then add 
the remaining letters. Most editors do 
this. One of my complaints with Dyna­
Star is that word wrap is not the default, 
but must be set each time the program 
is booted. 

There are two ways to handle the text 
file. One is to preset a line length and 
have the program word wrap each time 
the length is reached and insert a car­
riage return at the end of each line. 
Telewriter word wraps the line and not 
the display when the line length is 
greater than the display width. I gener­
ally write in the 51-character screen on 
Telewriter and then reset the line length 
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for printing. Telewriter lets you reset the 
screen to 64 of 85 character display 
widths so you can preview what your 
text will look like printed. DynaStar 
works much like Telewriter. I use a 64-
character screen from 0-Pac and use a 
64-character line. 

DeskMate employs the alternate 
approach. It word wraps the display, 
but doesn't set line length until printing. 
This is why we had to do some slight of 
bytes to get a proper file for DynaStar 
and DynaForm. 

In all cases, we have been talking 
about full-screen editors where the 
cursor can be moved using either arrow 
key or the WordStar diamond keys. I 
think DeskMate is fully as powerful as 
DynaStar and better than Telewriter 
when moving the cursor. It uses arrow 
keys alone or in conjunction with the 
SHIFT and CLEAR keys to provide easy 
control. 

DynaStar uses the WordStar dia­
mond with the CLEAR key as the control 
key. For example, the CLEAR must be 
pressed while one of the following keys 
is used to move the cursor: 'E'-up one 
line, 'D'-right one character, 'X'-down 
one line and 'S '-left one character. For 
extended moves, hold CLEAR down and 
press 'F'-right one word, 'C'-down one 
screen, 'A'-left one word or 'R'-up one 
screen. Additional keys are 'G'-delete 
one character right , 'H'-delete one 
character left (backspace), 'T'-delete 
word to right and 'Y'-delete line. If you 
don't run into this convention on the 
CoCo, you probably will on some other 
machine. 

Telewriter provides right and left 
character delete with left arrow and 
CLEAR/left arrow as well as CLEAR/'K' 
to kill a line. DeskMate lets you enter 
the insert mode with '@'/ 'I' and use 
backspace delete with '@'/left arrow. In 
addition, DeskMate provides a select­
delete combination that may provide 
the best control yet. Pressing '@'/'6' 
puts DeskMate into the select mode and 
the arrow keys can be used to highlight 
selected text. Use the right arrows to 
select characters on a line, the up or 
down arrows to select lines of text, 
SHIFT/up and down arrows to select 
screen of text or CLEAR/up and down 
arrows to select to beginning or end of 
file . 

Once text is selected, it may be copied 
with '@'/'3' or deleted with '@'/'5'. 
Copy puts a copy of the text into a 
buffer. Text may subsequently be in­
serted by moving the cursor to the 
insertion point and pressing '@'/'4'. To 
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make a move, you must make a copy, 
an insertion and then a deletion. 

In Telewriter and DynaStar, the start 
and end of the text are marked and the 
cursor is moved to the point of insertion 
for copying. Both support a delete of 
marked text. However, DynaStar does 
not remove the markers after an oper­
ation unless you kill the text so you can 
make as many copies as you want 
without remarking text. Finally, Dy­
naStar supports a move operation. 

Long Text Files 
How are long files handled? All the 

programs described have a buffer to 
hold text in memory. Generally, buffer 
size limits the size of the individual text 
file you can work with. My Telewriter 
can hold nearly 25K of text. A typical 
RAINBOW column usually runs 15K to 
20K. If you are writing a book, make 
a separate file for each chapter and you 
shouldn't have any trouble. 

Our TIMS documentation filled 
three files. Telewriter supports a chain 
printing feature that allows a command 
at the end of one file to call the next file 
and to continue printing with full pag­
ing and page numbering. So, we were 
able to print out the total documenta­
tion in camera ready form. The subse­
quent printings were typeset and pasted 
up so multiple disk files presented no 
problems. By the way, the files were sent 
by modem to the typesetting company 
and fed directly to the typesetter. 

"Buffer size limits the 
size of the text file you 
can work with." 

This column goes to RAINBOW on a 
disk and is loaded directly to the type­
setter for editing and then is typeset. 
Articles submitted with a tape or disk 
file along with a double-spaced, printed 
copy are more favorably received than 
those without. Each RAINBOW has 
general information on submitting 
material and on how to get more de­
tailed information. 

Some word processors keep some or 
most of the text on a disk file during 
document preparation. DynaStar 
opens a scratch file at the beginning of 
the editing session. If the buffer fills, the 
user returns to the main menu and 
requests more space. Then all text 

before the paragraph containing the 
cursor is saved to the scratch file. At the 
end of the session the rest of the text is 
saved to the scratch file, which is closed 
and renamed to the filename selected. 
To edit that file, it is opened along with 
a new scratch file and enough text is 
loaded to fill about 80 percent of the 
buffer. This allows you to add new text. 
When more text is requested, the begin­
ning of the document is saved to the new 
scratch file and more text is loaded from 
the old file. When the session is ended, 
all text in the buffer and in the old file 
is transferred to the scratch file. The old 
file is deleted and the scratch file is 
renamed. 

As a practical matter, file size is 
limited to half the available storage 
space on the drive holding the data 
directory. Many people replace the 
drivers supplied with OS-9 and run 40-
track, 80-track, double-sided or hard­
disk formats. Obviously, there is no real 
limit in file size if the necessary hard­
ware and drivers are used. Couple this 
with the ability to chain print files in 
DynaForm and you could print all the 
text from all RAINBOWs to date in one 
printing session. 

In Conclusion 
I have made no attempt here to 

provide a definitive study of word 
processing. Rather I have rambled on 
from my experience with a variety of 
programs. I like DeskMate and use it in 
spite of having Telewriter, TSEdit, and 
DynaStar. It does not do all I need to 
do, but I can always move the file into 
DynaStar to finish up. 

There are certain things all word 
processors must do to get words into the 
file and changes made. I consider Desk­
Mate a low-cost implementation partly 
because of the other applications that 
come with the text editor. Still its 
performance is suprisingly good. I even 
like the 32-character screen; it is easier 
on my old eyes. And it is highly consis­
tent with Text on the Model lOOs and 
200s and DeskMate on the Tandy MS­
DOS machines and better in some 
respects. If you need more and have OS-
9, DynaStar/ DynaForm do the job well 
and advertisments make The Last Word 
sound good. Under Disk BASIC, Tete­
writer cannot be beaten. TSEdit is the 
most limited, having no text formatting 
capabilities. Still, at $34.95, you get 
both Disk BASIC and OS-9 versions that 
feature a variety of high resolution 
screens. I still load it up on occasion. 

~ 



Recommended Reading for Your CoCo from ... 

The Rainbow Bookshelf 
.., 
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The Complete Rainbow Guide To OS-9 
The book thatdemystifies the state-of-the-art operating system 

for the Tandy Color Computer. Authors Dale L. Puckett and Peter 
Dibble show you how to take advantage of OS-9's multi-tasking 
and multi-user features, and the capability of redirecting input 
and output commands at will. An easy-to-read, step-by-step guide 
packed with hints and tips, tutorials and free software in the form 
of program listings. 
Book $19.95, Disk $31.00 (2 disks, book not included) 

The Rainbow Book of Simulations 
Features 20 award-winning entries from THE RAINBOW's first 

Simulation programming competition. You are the Commander­
in-Chief of the Confederate Army during the Civil War, an air 
traffic controller at one of the nation's busiest airports, the owner 
of your own software business, a civil defense coordinator in 
charge of saving Rainbow City from a raging flood, a scientist 
conducting experiments on Mars . .. Your wits are on the line. 
Book $9.95, Tape $9.95 
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The Rainbow Book of Adventures 
A collector's item containing 14 winning programs from THE 

RAINBOW's very first Adventure contest. Includes such favorites 
as Sir Randolf of the Moors, Search for the Ruby Chalice, Deed 
of the York, Horror House, One Room, The Door and Dr. Avaloe. 
Plus. hints and tips on so lving Adventures. 
Book $7 .95, Tape $7.95 

The Second Rainbow Book of Adventures 
Our newest arrival features 24 of the most challenging Adventure 

games ever compi led. Meet the Beatles and battle the Blue 
Meanies, find a hidden fortune, or win the heart of a beautiful 
and mysterious princess. Experience the thrills and chills of the 
most rugged Adventurer without ever leaving your seat. Ring 
Quest, Secret Agent Man, Dark Castle, Curse of Karos, Island 
and more! 
Book $13.95, Tape $13.95 

Coming soon 
The Rainbow Guide to Introductory Statistics 

The Second Rainbow Book of Simulations 

I want to start my own Rainbow Bookshelf! 
Please send me: 

D The Rainbow Book of Simulations 

D Rainbow Simulations Tape 

D The Complete Rainbow Guide to OS-9 
(book only) 

D Rainbow Guide to OS-9 Disk Package (2 disks) 

D The Rainbow Book of Adventures (first) 

D Rainbow Adventures Tape (first) 

$ 9.95 ___ _ 

$ 9.95 ___ _ 

$19.95 ___ _ 

$31.00 ___ _ 

$ 7.95 ___ _ 

$ 7.95 ___ _ 

D The Second Rainbow Book of Adventures $1 3.95 ___ _ 

D Second Rainbow Adventures Tape $13.95 ___ _ 

Add $1.50 per book Shipping and Handling in U.S. 

Outside U.S., add $4.00 per book 

Kentucky residents add 5% sales tax 

Name 

Address --------------------------------------­

City --------------------­

State ------------- ZI P ___ _ 

0 Payment Enclosed, or 0 Charge to: 

0 VISA 0 MasterCard 0 American Express 

Account Number 

Card Ex pi ration Date -----------------------------

(Allow 6 to 8 weeks for delivery) Total Signature 

Mail to: Rainbow Bookshelf, The Falsoft Building, P.O. Box 385, Prospect, KY 40059. 
Please note: The tapes and disks offered by The Rainbow Bookshelf are not stand-alone products. That is, they are intended to be an 
adjunct and complement to the books. Even if you buy the tape or disk, you wi ll st ill need the appropriate book. 
OS-9® is a registered trademark of the Microware Systems Corporat ion. 

To order by phone (credit card orders only) call 800-847-0309, 8 a.m. to 5 p.m. EST. For other inquiries call 502-228-4492. 



BARDEN'S BUFFER 
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Interfacing Tricks for 
BASIC and Assembly 
Language 

0 ne of the best ways to learn 
assembly language is to write 
short assembly language pro-

grams and use them in conjunction with 
BASIC programs. This is called interfac­
ing assembly language to BASI C. One 
reason for doing this is that the short 
assembly language programs can speed 
up BASIC programs dramatically. 

Need a fast sort of records in a disk 
file? Read in the records using BASIC 

and then go to an assembly language 
sort to put them in alphabetical order. 
Need a fast way to scroll data on the 
screen? Use an assembly language 
screen scroll program called by the main 
BASIC program. Combining assembly 
language with BASIC allows you to have 
the speed of assembly language with the 
text and formatting capability of BASIC, 

so you get the best of both worlds. 
In this column we'll show you how to 

go about interfacing simple assembly 
language programs to BASIC so you can 

Bill Barden has written 27 books and 
over 100 magazine articles on various 
computer topics. His 20 years expe­
rience in the industry covers a wide 
background: programming, systems 
analyzing and managing projects rang­
ing from mainframes to microcompu­
ters. 
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try your hand at combining them. We'll 
keep it at a beginner's level, for the most 
part. Among the examples are an as­
sembly language program that counts 
the number of words on the screen and 
an assembly language program that 
"explodes" screen text. 

Assembly vs. Machine Language 
The terms machine language and 

assembly language are often confusing 
so before starting, we should straighten 
ou t exactly what is meant by the two 
terms. 

There's only one language the 6809 
microprocessor in the Color Computer 
understands and that's machine lan­
guage. The 6809 has a built-in set of 
instructions to do simple things like 
adding two numbers, transferring a byte 
from memory to a register in the 6809 
or the other way around and branching 
to a memory location (like a GDTD in 
BASIC). These instructions are decoded 
by the microprocessor from the ones 
and zeroes it reads in memory as it 
executes a machine language program. 
Each instruction is held in one, two, 
three or four bytes of memory, and are 
generally arranged in a long sequence of 
instructions that the 6809 accesses one 
after another. A branch can alter the 
order of the instruction sequence just 

like a GDTD or IF statement can alter the 
sequence in BASIC. A typical sequence 
of machine language numeric values is 
shown in Figure 1, along with the 
instructions represented. 

The built-in instruction set is gener­
ally not used by writing down long lists 
of binary (or hexadecimal) values. 
Instead , a programmer writes down a 
mnemonic (memory jogging) abbrevia­
tion for the instruction, such as ADD 
for the machine language code of 187 
(add two numbers) instruction and SUB 
for the machine language code of 176 
(subtract two numbers) instruction. 
These mnemonics are used even if the 
programmer is hand assembling the 
code, simply because it's easier to write 
instruction names rather than numbers. 
In the simplest form, the mnemonic 
names and the operands associated with 
the instructions are a form of assembly 
language. 

An assembler program is a computer 
program that translates mnemonic 
names and operands into the numeric 
machine language values the 6809 un­
derstands. When an assembler program 
is used, the assembly language may 
contain more bells and whistles than the 
hand written mnemonics written by a 
programmer, but it's basically the same 
idea. Listing 1 shows the assembly 



language version of the machine lan­
guage code of Figure I. 

Listing 1: Assembly 
Language Coding 

BNE TSTEND GO IF NOT LINE START 
INC ~C , PCR NE~ LINE IN ~ORD CASE 
LOY #~ RESET "IN ~ORO" 

Assemblers 
The assembler we've been using in 

this column is the Color D isk ED­
TASM assembler (or the EDTASM+ 
version for cassette). It's easy to use, 
inexpensive and contains enough fea­
tures to make even experienced pro­
grammers happy. We can't provide a 
tutorial on using EDTASM here, but if 
you refer to the manual, it's not too 
difficult to get to the point where you 
can assemble a short program. In the 
approach we're using this month, you 
don't have to do much more than just 
get a screen listing of the program -
you won't have to worry about saving 
the program and reloading it. 

,..,., 

Instruction 1 0 0 1 0 0 

0 0 0 0 1 

2 0 1 1 0 1 

1 0 0 0 1 

0 0 0 0 0 

0 0 0 1 0 

3 0 0 0 1 0 

1 0 0 0 1 

0 0 0 0 0 

0 0 0 0 0 

~ 

1 

0 

1 

1 

0 

0 

0 

1 

0 

0 

language programmers use hexadec­
imal notation a lot, because so many 
things in a computer are done in powers 
of 16. The "hex" equivalent of I 024 is 
$400, where the '$' stands for hexadec­
imal to follow. We'll use both decimal 
and hexadecimal values in the following 
examples to make life easier for those 
who don't understand hex notation. 

The problem is to write the ASCII 
code of 65 decimal ($41 ), representing 
an 'A' to the screen. Let's shoot for the 
screen center at line 8 (counting lines 
from 0) and character position 15 (again 
count ing from 0). The memory location 
is at location (1024 + 7*32 + 15) or 1263 
($4EF) . 

The program to do this is shown in 
Listing 2. It first loads the A register in 
the 6809 with a code of 65, then stores 
the contents of A to location 1263 . The 
A register in the 6809 is a special high­
speed memory location within the 6809 
and not in user memory. It's used to 
store temporary results and as a work-

1 0 

0 0 

0 0 

0 1 

0 0 

1 0 

0 0 

1 0 

0 0 

0 0 

,......, 

,~ 

Branch if not equal 
plus 8 locations 

Increment location 
(12 plus PC) 

Load Y register with 0 

Figure 1: Assembly Language Coding 

A Simple Program 
The simplest program I can think of 

that does anything useful is a program 
to write the letter' A' on the text screen. 
The text screen uses memory locations 
from 1024 decimal through 1535 to 
store its l 6 ti.nes of 32 characters each, 
a total of 512 characters. Assembly 

ing 6809 memory location for process­
ing data. The 6809 has another register 
called B which is used for the same 
purpose. 

Why two registers? Ideally, a micro­
processor would have dozens of regis­
ters such as these so all k inds of values 
could be he ld temporarily, but the two 

accumu lators of the 6809 represent a 
compromise of price and integrated 
circuit technology. The LDA and STA 
are two mnemonics for the instructions 
involved. The 65 and 1263 are the oper­
ands for each of the instructions. 

Listing 2 is a complete program. It 
stores an 'A' in the screen center. But, 
how can we use it? One way would be 
to assemble the program with a CoCo 
assembler such as EDTASM, store the 
resulting machine code in a machine 
code fi le on disk or cassette (called an 
object fi le) and then load it in and 
execute it by a system LDADM and EXEC 
command . The LDADM loads in the 
machine language bytes to memory. The 
EXEC transfers control to the machine 
language instructions and the 6809 then 
execu tes them one by one. 

Typically, t he program would be 
located in an area of memory protected 
from BASIC, such as $3EOO (decimal 
15872, just under the 16K byte area). 
The two instructions wou ld be at 
$3EOOJ I and $3E02/ 3/ 4 in this case. 

If this program were executed, you 
would indeed see an 'A' appear in the 
screen center, superimposed on what­
ever other characters were on the screen 
before the program executed (the screen 
is not cleared by the program or by the 
action of executing the program). But 
what happens next? 

After the STA 1263 is executed at 
locat ions $3E02j 3/4, the 6809 attempts 
to execute the next machine language 
instruction, starting at location $3E05 . 
However, this location was never fi lled 
with an instruction, and just about 
anything could be in the memory loca­
tion at that point. In programming 
terms, this is garbage. As a result, the 
6809 tries to execute whatever it finds , 
which, at best, would be a meaningless 
set of random instructions. At this po int 
you lose contro l and the system locks 
up, looping with meaningless instruc­
tions. (At worst, it might jump to the 
midd le of a ROM program, which 
could clobber disk files or do some 
other system shenanigans, but that's not 
too likely.) 

Simple BASIC and Assembly Lan ­
guage Interfacing 

What we'd really like to do is to store 
that' A' from a controlled environment, 
like BAS IC, and then come back to BASIC 

after the action. Is there a way to do it? 
I'm glad you asked . . . 

BAS IC has "hooks" in it to transfer 
control to an assembly language pro­
gram (really the machine language 
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instructions of that assembly language 
program, but we'll call it assembly 
language here) and to get back from the 
assembly language. One hook is the 
DEFUSR statement. The other is the USR 

statement. 
The DEFUSR statement tells BASIC 

where the assembly language is. Sup­
pose that we had the two-instruction 
program at locations $3EOO through 
$3E04. We could tell BASIC where the 
assembly language program was by 
using 100 DEFUSR0 = &.H3E00 or 100 

DEFUSR0 = 15872. 
Whenever we wanted to store the 'A' 

in the center of the screen, we could tell 
BASIC to transfer control to those in­
structions by the USR statement, which 
in essence says "transfer control to the 
assembly language program at the 
location defined by the DEFUSR state­
ment." In this case we'd have 1000 A = 
USR0 ( 0) . 

When Line 1000 is encountered by 
the BASIC interpreter, a transfer to 
location $3EOO is made and the pro­
gram executes , storing the 'A' on the 
screen. 
Returning from Assembly Language 

How do we get back to BASIC? After 

Listing 2: Write an 'A' Program 

all, normally we'd want to jump out to 
execute a short piece of assembly lan­
guage code and then come back to 
BASIC to execute more BASIC instruc­
tions. The way this is done is with a 6809, 
instruction called R TS, Return From 
Subroutine. R TS is identical in function 
to BASIC's RETURN . It causes a return to 
the instruction following the one that 
caused the transfer. 

R TS is a normal 6809 instruction 
used as the last instruction in all 6809 
subroutines. It just happens to be a 
convenient instruction to use as a return 
to BASIC. When the 6809 executes the 
R TS , it goes to a special area in memory 
called the stack. It gets the first two data 
bytes from the stack and uses them as 
a return address. The return address in 
this case represents an address in the 
BASIC interpreter code just after the 
code that caused the transfer to take 
place. As a matter of fact, the instruc­
tion executed to cause the transfer is a 
JSR-type instruction (Jump to Subrou­
tine) which branches to the assembly 
language code and stores the return 
address in the stack. 

It appears then, that we have to 
modify the program slightly to include 

STORE PROGRAM 

an R TS instruction to get back to 
BASIC. Listing 3 shows the new code. 
How Does the Code Get There? 

Before we can execute the instruc­
tions, however, we must first guarantee 
the code is in memory. One way is to 
load the code by LDADM (or CLOADM), 
using the object file generated by an 
assembler such as EDT ASM. Another 
way - the one we'll be using here - is 
to actually store it in memory from 
values in BASIC data statements. Incor­
porating the code in BASIC data state­
ments means that machine language 
code can be included in BASIC pro­
grams, making the entire process a 
simple one-step process. 

Let's assume we're using the $3EOO 
area as before. This BASIC code: 
13~ FOR I - &H3E~~ to &H3E~5 
14~ READ A: POKE I ,A 
15~ NEXT I 
16~ DATA &H86,&H41,&HB7,&H~4,&HEF,&H39 

moves the machine language values 
from the DATA statements into the 
$3EOO area just as if the data was loaded 
from a LDADM (CLDADM) file. Of course, 
the disadvantage of this method is that 
you wouldn't want to try it for a 
thousand-byte assembly language pro-

41 
~4EF 

~~~~ 

~~1~~ ~·( "A" 
~~11~ 
~~12~ 
~~13~ 

LDA #65 A CHARACTER 

~~~~~ TOTAL ERRORS 

Listing 3: Write an 'A' Program Corrected 

~~1~~ ~·( "A" 
)J)J)J)J 86 41 ~~11)J 
)J)J)J2 B7 ~4EF ~~12)J 
)J~~5 39 ~)J13)J 

~~~~ ~~14)J 

)JfJfJ)JfJ TOTAL ERRORS 

Listing 4: WORDCNTl 

~)J1fJ~ ~·( WORD 

STA 1263 
END 

STORE PROGRAM 
LDA #65 
STA 1263 
RTS 
END 

COUNT PROGRAM 

STORE IN SCREEN CENTER 

A CHARACTER 
STORE IN SCREEN CENTER 
RETURN 

)J)J)J)J BE ~4~~ ~~11~ LDX #$4)J~ PNTR TO SCREEN 
)J)J)J3 1fJ8E ~)J~~ ~~12~ LDY #~ "IN WORD" FLAG 
)J)J)J7 6F 8D )J~36 ~~13~ CLR WC,PCR ZERO WORD COUNT 

~~14~ ~·( MAIN LOOP HERE 
)J)J)JB A6 8~ )J~15~ LOOP LDA ,X+ GET NEXT CHARACTER 
)J)J)JD 81 6~ ~~16~ CMPA #96 IS IT BLANK? 
)J)J)JF 26 1~ ~)J17)J BNE NOTBLK GO IF NOT BLANK 

~~18~ "{( BLANK HERE 

218 THE RAINBOW July 1986 



gram. But for short programs, it works 
fine. The &H indicates hexadecimal 
values to BASIC. The hex values are 
taken directly from the program listing. 

Once the code is stored in the $3EOO . 
area, we're ready to execute ... almost. 
Protecting Memory 

Actually, there's one important thing 
we should have done before storing the 
data- protect the memory area where 
the code is to be stored. BASIC uses a 
number of areas in high and low mem­
ory, as shown in Figure 2. Variables and 
arrays are stored as required, working 
up towards higher memory. Strings and 
the stack area (the same stack we've 
been talking about) are stored in high 
memory, with the stack working down. 
If the area in which we're going to store 
the data is not protected , storage of 
stack or string data results in valid 
instruction data being clobbered. 
What's to be done? 

The CL EAR statement in BASIC is 
specifically used for this protection 
feature, along with setting the size of the 
string storage area. To protect the 
$3EOO area and provide 1,000 bytes of 
string storage (usually enough, depend-

)0)011 1)08C )0)0)01 )0)019)0 
)0)015 26 1C )0)02)0)0 
)0)017 6C 8D )0)026 )0)021)0 
001B 108E >0>0>0>0 )0)022)0 
0)01F 2)0 12 )0)023)0 

)0)024)0 
)0)021 1)08E )0)001 )0)025)0 
)0)025 1F 2)0 )0)026)0 
)0)027 C4 1F )0)027)0 
)0)029 26 )08 )0)028)0 
)0)02B 6C 8D )0)012 )0)029)0 
)0)02F 1)08E )0)0)0)0 )0)03)0)0 

)0)031)0 
)0)033 8C )06)0)0 )0)032)0 
)0)036 26 D3 )0)033)0 

~·( NOT 
NOTBLK 

~·( TEST 
TSTEND 

CMPY 
BNE 
INC 
LDY 
BRA 

BLANK 
LDY 
TFR 
ANDB 
BNE 
INC 
LDY 

Decimal 

J1 
1024 

1536 

Working Storage 

Text Screen 

Graphics Pages 

Basic 

I-
Va ritles I 

-----
User 

T - Progi"ms -

r Si ring i }-- ~.'!!!!._- j_ 

Hex 

so 
$400 

$600 (non-d isk) 

-- - - - Area Protected r Slack 1---Oplional 

16384 
or 

32768 
$4000 o r 
$8000 

By Clea r 

Figure 2: BASIC Memory 

#1 ARE WE I N WORD? 
TSTEND GO IF NO 
WC,PCR YES - BUMP WORD COUNT 
#}0 RESET "IN WORD" 
TSTEND TEST FOR END 

HERE 
#1 SET " I N WRD" 
Y,D PNTR TO D 
#$ 1F TEST FOR LINE START 
TSTEND GO IF NOT LINE START 
WC, PCR NEW LI NE I N WORD CASE 
#}0 RESET "IN WORD" 

FOR SCREEN END 
CMPX #$6)0)0 AT END? 
BNE LOOP LOOP IF NO 

)0)03 4)0 ~·( SCREEN END HERE 
0)038 E6 8D )0)0)05 )0)035)0 
003C 4F )0)036)0 
)0)03D BD B4F4 )0)037)0 
)0)04)0 39 )0)038)0 
)0)041 >0>0 )0)039)0 H'C 

>0>0>0>0 )0)04)0)0 

>0>0>0>0>0 TOTAL ERRORS 

Listing 5: WDRDCNT2 

l~~ 'WORD COUNT PROGRAM 
ll~ CLEAR l~~~,&H3DFF 

LDB WC, PCR WORD COUNT TO B 
CLRA NOW IN A,B 
JSR $B4F4 CONVERT TO I NTEGER 
RTS RETURN 
FCB >0 WORD COUNT )0 TO 255 
END 
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ing upon the program), you'd do 110 
CLEAR 1000, &.H3DFF. 

Note that one less than the starting 
address of the program was used, as the 
protection address specifies the last 
location BASI C can use . If this statement 
is executed once at the beginning of the 
program, the area from $3EOO up will 
never be used by BASIC. 

At Long Last, An 'A' Appears 
We're now ready to execute. The 

complete program looks like this: 
l~~ ' AL DE..'10 PROGRAM 
11~ CLEAR tP~P. 6.H30F'F ' p r ocec t $JE9S1 area and up 
12~ CLS 
13~ fOR I - &H3EP~ to &H3E~S 
14~ READ A : POKE I.,A 
1 5~ NEXT I 
l6!iJ DATA &H86 ,&H4 l, &HB7 , &HIJ4 ,&HEF,&H39 
17~ DEfUSRP - &H3 E~~ 
18~ A - USR~(p ) 
19p GOTO 19~ 

If you execute this BASIC program, 
you 'II see the screen clear and an 'A' 
appear in the screen center. Ah, the 
magic of assembly language. But don't 
scoff, this is the basis for many more 
impressive and useful programs. 

Color BASIC Gotchas 
This sequence of steps is geared to 

Extended Color BASIC. The sequence 
for Color BASI C is essentially the same, 
but there are some differences . Color 
BASI C does not have a DEFUSR, and the 
address of the assembly language loca­
tion must be PDI<Ed into locations 275 
and 276 decimal. For $3EOO, for exam­
ple, this would be 140 PDI<E 275,52: 
POI<E 275,0 :REM 52*255+0 = 15872. 

Color BASI C also uses just a USR 
statement and not a USR0 (or USRn) 
statement to make the transfer: 150 A 
= USR(0). 

12,0 CLS 

More about the DEFUSR and USRn 
Statements 

In Extended Color BASIC, the format 
of DEFUSR is DEFUSRn, where the 'n' 
may be a digit from zero through nine. 
DEFUSR0, DEFUSR1, ... DEFUSR9 are 
tied in with the corresponding USRn 
statements which take the form USR0, 
USR1 , . .. USR9. This means that lO 
different entry points in an assembly 
language program may be defined, each 
one addressable by a different combina­
tion of DEFUSRns and USRns. Many 
times there is only one assembly lan­
guage program involved , however. The 
DEFUSR and USR digit does not have to 
start from zero - you couid have only 
one program with DEFUSR5 and USR5, 
for example. Since you can redefine the 
address specified by DEFUSR at any 
time, you can really have any number 
of entry points for assembly language 
programs, as long as you precede each 
entry by a new DEFUSR. 

l pp DEFUSR5 - &HJ E~p 'fi r st e ntry poin t 

2pp~ A - USRS(~) ' go to AL code a t $3E~~ 

Jp~~ DEFUSRS - &HJEl~ ' new e ntry poin t 

4~~~ A - US RS(p) ' go t o $3Elp 

The same thing applies to Color 
BAS IC- PDI<Eing new values at 275 / 276 
sets up a new entry point as many times 
as you'd like. 

Dummy Variables 
We've been using a value of zero 

within parentheses for the USRn . This 
value is a dummy value that satisfies the 
syntax (format) of the USRn statement. 

The variable 'A' on the left of the equals 
sign in A = USRn ( 0) is also a dummy. 
Use any variable you'd like for this. A 
little later on we'll see how these vari­
ables are used in passing data to and 
from the assembly language subroutine. 

How Big Can the AL Subroutine Be? 
In the preceding, we've used a three­

instruction program to put an' A' on the 
screen. In fact, we could make the 
assembly language subroutine as large 
as we want, anywhere from one instruc­
tion (just an R TS) to thousands of 
instructions. A final R TS returns to 
BASIC, however. (We say final because 
there may be any number of subroutines 
within the assembly language code, just 
as there are nested GDSUBs/ RETURNs in 
BASIC.) Typically though, useful assem­
bly language code is on the order of 
dozens of instructions. Some of the 
things that may be coded in dozens of 
lines of assembly language are screen 
text processing such as word wrap, sorts 
of data into alphabetical order, sound 
subroutines to make no ises and music, 
high-speed animation and fast disk file 
process mg. 

Again, t he idea is to find the parts of 
a BASIC program that really bog down 
in speed and break out these parts in 
assembly language code. Also, there are 
functions that are just not possible in 
anything other than assembly language 
because it's fast enough to handle real­
world events such as sound generation 
and data communications (serial port) 
applications. 

13,0 FOR I=&H3E,0,0 TO &H3E41 
14,0 READ A: POKE I,A 

32,0 DATA &H8E,&H,0,0,&H,0,0,&H6F 
33,0 DATA &H8D,&H,0,0,&H36,&HA6 
34,0 DATA &H8,0,&H81,&H6,0,&H26 
35,0 DATA &H1,0,&H1,0,&H8C,&H,0,0 
36,0 DATA &H,01,&H26,&H1C,&H6C 
37,0 DATA &H8D,&H,0,0,&H26,&H1,0 
38,0 DATA &H8E,&H,0,0,&H,0,0,&H2,0 
39,0 DATA &H12,&Hl,0,&H8E,&H,0,0 
4,0,0 DATA &H,01,&H1F 

15,0 NEXT I 
16,0 PRINT "THEY CAN HAVE MY" 
17,0 PRINT "COCO WHEN THEY PRY" 
18,0 PRINT "MY COLD, DEAD" 
19,0 PRINT "FINGERS FROM IT." 
2,0,0 PRINT 
21,0 PRINT "IN THIS SECTION" 
22,0 PRINT "YOU'RE GOING TO" 
23,0 PRINT "LEARN HOW TO" 
24,0 PRINT "PROGRAM. DON'T" 
25,0 PRINT "WORRY , IT'LL BE" 
26,0 PRINT "PAINLESS!" 
27,0 PRINT "(FROM A RADIO SHACK" 
28,0 PRINT "MANUAL)" 
29,0 PRINT 
3,0,0 PRINT 11 THE COCO LIVES!" 
31,0 DATA &H8E,&H,04,&H,0,0,&H1,0 
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41,0 DATA &H2,0,&HC4,&H1F,&H26 
42,0 DATA &H,08,&H6C,&H8D,&H,0,0 
43,0 DATA &H12,&H1,0,&H8E,&H,0,0 
44,0 DATA &H,0,0,&H8C,&H,06,&H,0,0 
45,0 DATA &H26,&HD3,&HE6,&H8D 
46,0 DATA &H,0,0,&H,05,&H4F,&HBD 
47,0 DATA &HB4,&HF4,&H39,&H,0,0 
48,0 DEFUSR,0=&H3E,0,0 
49,0 A=USR,0(,0) 
5,0,0 PRINT @ 48,0,"WORD COUNT=";A; 
51,0 GOTO 51,0 



Passing an Argument Back from an 
Assembly Language Subroutine 

How about another example of an 
assembly language program? This time 
we'll make it a little more useful. Let's 
try a program that counts the words on 
the screen. The hard part is coming up 
with the program in the first place. We'll 
use this following logic. A word is any 
text (including numbers and special 
characters) bracketed by spaces, line 
start, or a line end. In the line DISI< 
EXTENDED COLOR BASIC 007 there are 
five words. More than one space may 
be present between words, as in 
UNDER LICENSE TO I<I Ll. In this line 
there are four words. 

The program for counting words is 
shown in Listing 4. It reads characters 
from text screen memory, locations 
1024 through 1535, looking for space 
characters (96). Each time two space 
characters are found, a word count is 
incremented (one is added to the word 
count). 

The BASIC language program with 
embedded assembly language code is 
shown in Listing 5. It looks pretty much 
like the first example, but there are 23 
instructions in 66 bytes instead of three 
instructions in six bytes, as shown in the 
listing. This means that 66 values must 
be stored in the protected memory area. 
Also, the 'A' variable is used to receive 
the word count. Try this program from 
within any BASIC program - we've 
included a little driver program in BASIC 

Listing 6: EXPLODEl 

3E~~ ~~1~~ 
~~11~ 

3E~~ BD B3ED ~~12~ 
3E~3 FD 3E74 ~~13~ 
3E~6 1~8E 3E51 ~~14~ 

~~15~ 
3E~A 7F 3E76 ~~16~ 

~~17~ 
3E~D AE A4 ~~175 
3E~F 8C ~4~~ ~~18~ 
3E12 2D 22 ~~19~ 
3E14 8C ~5FF ~~2~~ 
3E17 22 1D ~~21~ 
3E19 86 6~ ~~23~ 
3E1B A7 84 ~~24~ 
3ElD EC A4 ~~25~ 
3E1F E3 22 ~~26~ 
3E21 ED A4 ~~27~ 
3E23 1F ~1 ~~28~ 
3E25 8C ~4~~ ~~29~ 
3E28 2D ~c ~~3~~ 

to generate sample text on the screen for 
the count. 

The operation of the program is 
described in the listing and we won't go 
into the details here. However, there is 
one "gotcha" that should be explained. 
In order to pass back the word count, 
a ROM subroutine must be used. The 
subroutine is located at $B4F4 in the 
Color BASIC interpreter. This subrou­
tine takes a value in the D register and 
converts it into a BASIC variable. The 
variable is then set equal to the dummy 
variable used in the USR call, in this case 
'A'. The call to $B4F4 is one way of 
passing back an argument computed in 
an assembly language subroutine to 
BASIC. We'lllook at some other ways in 
the next column. 

Passing an Argument to an Assembly 
Language Subroutine 

As you might suspect, if you can pass 
an argument back from an assembly 
language subroutine, you can also pass 
an argument to an assembly language 
subroutine. As an example, look at 
Listing 6. It shows a short program to 
cause the letters EXPLODE to explode on 
the screen, flying apart as shown in 
Figure 3. The speed at which this is done 
is controlled by passing a value to the 
assembly language subroutine from 
BASIC - the smaller the value, the faster 
the explosion takes place. 

The BASIC version of this program is 
shown in Listing 7. Like the other two 

ORG $3E~~ 
~·( EXPLODING SCREEN 

\II I 
EXPLODE 

I I \ 
Figure 3: Screen Explosion 

programs, it has the machine language 
bytes in DATA values which are moved 
to the $3EOO area. The explosion speed 
is input from BASIC and then used in the 
argument of the U5R0 call. 

Within the assembly language code, 
the first action that must be taken is to 
call another ROM subroutine in Ex­
tended BASIC at $B3ED. This ROM 
subroutine converts the BASIC variable 
to an integer value from zero to 65,535 
in the D register, which is then used to 
control the speed of the explosion . 

Again, this subroutine is one way to 
pass an argument to an assembly lan­
guage program from BASIC, but not the 
only way. We'll look at alternative 
approaches next month. In the mean­
time, try your hand at embedding short 
assembly language code in BASIC. A few 
samples will help in your understanding 
of the process. 0 

ENTER JSR $B3ED CONVERT DELAY TO INTEGER 
STD DELAY STORE 
LDY #START SET TO TABLE START 

~·( OUTER LOOP SCANS TABLE 
LOOP1 CLR DONE RESET ACTIVITY FLAG 
~·( INNER LOOP HANDLES EACH CHAR 
LOOP2 LDX ,Y GET CURRENT CHARACTER 

CMPX #$4~~ TEST FOR OFF SCREEN 
BLT OUT GO IF OFF (UP) 
CMPX #$5FF TEST FOR OFF SCREEN 
BHI OUT GO IF OFF (DOWN) 
LDA #96 BLANK CODE 
STA ,X STORE BLANK 
LDD ,Y GET LOCATION 
ADDD +2 ,Y ADD DISPLACEMENT 
STD ,Y STORE NEW LOC'N 
TFR D,X IN X FOR INDEXING 
CMPX #$4~~ TEST FOR OFF SCREEN 
BLT OUT GO IF OFF (UP) 
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3E2A 8C 
3E2D 22 
3E2F A6 
3E31 A7 
3E33 7C 
3E36 31 
3E38 1~8C 

3E3C 26 

~5FF 

~7 
24 
84 
3E76 
25 
3E74 
CF 

OUT 

CMPX 
BHI 
LDA 
STA 
INC 
LEAY 
CMPY 
BNE 

#$5FF 
OUT 
+4,Y 
,X 
DONE 
+5,Y 
#TEND 
LOOP2 

TEST FOR OFF SCREEN 
GO IF OFF (DOWN) 
GET CHARACTER 
STORE NEW CHARACTER 
SET ACTIVITY 
BUMP TABLE PNTR 
TEST FOR END OF TABLE 
GO IF NOT 

~~31~ 
~~32~ 
~~33~ 
~~34~ 
~~35~ 
~~36~ 
~~37~ 
~~38~ 
~~39~ 
~~4~~ 
~~41~ 
~~42~ 
~~43~ 
~~44~ 
~~45~ 
~~46~ 
~~47~ 

'/( END OF ONE PASS HERE 
3E3E 7D 
3E41 27 
3E43 1~8E 

3E47 BE 
3E4A 3~ 

3E4C 26 
3E4E 2~ 

3E5~ 39 

3E51 
3E53 
3E55 
3E56 
3E58 

3E76 
~D 
3E51 
3E74 
lF 
FC 
BA 

~~48~ 
~5~c ~~49~ 
FFDF ~~5~~ 
45 ~~51~ 
~5~D ~~52~ 
~~1F ~~53~ 

TST 
BEQ 
LDY 
LDX 

LOOP3 LEAX 
BNE 
BRA 

ENDRET RTS 
~·( EXPLODE AT 
START FDB 

FDB 
FCC 
FDB 
FDB 

DONE 
END RET 
#START 
DELAY 
-1,X 
LOOP3 
LOOP1 

TEST FOR ACTIVITY 
GO IF NO ACTIVITY 
RESET TO TABLE START 
USER DELAY 
DELAY 
FOR USER COUNT 
CONTINUE 

RETURN HERE 
LINE 8, CP 12 

$5~C E LOCATION 
-33 E DISPLACMENT 
'E' 
$5~D 
31 

X LOCATION 
X DISPLACEMENT 

3E5A 58 ~~54~ FCC 'X' 
3E5B ~5~E ~~55~ 

FFE~ ~~56~ 
5~ ~~57~ 
~5~F ~~58~ 
~~2~ ~~59~ 

FDB 
FDB 
FCC 
FDB 
FDB 

$5~E 
-32 
'P' 
$ 5~F 
32 

P LOCATION 
P DISPLACEMENT 

L LOCATION 
L DISPLACEMENT 

3E5D 
3E5F 
3E6~ 
3E62 
3E64 
3E65 
3E67 
3E69 

4C ~~6~~ FCC 'L ' 
~51~ ~~61~ 
FFE~ ~~62~ 

FDB 
FDB 

$51~ 
-32 

0 LOCATION 
0 DISPLACEMENT 

4F ~~63~ FCC '0' 
3E6A 
3E6C 
3E6E 
3E6F 
3E71 
3E73 

~511 ~~64~ 
~~21 ~~65~ 
44 ~~66~ 
~512 ~~67~ 
FFE1 ~~68~ 
45 ~~69~ 

FDB 
FDB 
FCC 
FDB 
FDB 
FCC 

3E74 ~~7~~ 
3E74 ~~~~ ~~71~ 
3E76 ~~ ~~72~ 

TEND EQU 
DELAY FDB 
DONE FCB 

~~~~ ~~73~ END 
~~~~~ TOTAL ERRORS 

S•S•S OUTLINER 

SNAP STUDY SYSTEM is quick and simple. 
There are no forms to design or set up. 
Just start entering records as in a book. 
At any time, use the arrCl'oll keys to brCl'oiTSe 
through chapter headings, pages, i terns. 
It's easy to add, revise, delete, print. 
A unique and cozy filing system is used. 
There are NO FILE NAMES to renenber I I ! 

RErnRD reference notes for books, talks, 
guides, checklists, requirements, 
things to remember, note, review. 

PLAN an outline or S'l.ll'lm3.ry for reports, 
manuscripts, agendas, duties, 
any ideas or projects to be done. 
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$511 
33 
'D' 
$512 
-31 
'E' 

D LOCATION 
D DISPLACEMNT 

E LOCATION 
E DISPLACEMENT 

USER DELAY COUNT 
ACTIVITY FLAG 

I I 
JOBS FILE PARTIAL PRll~ 

Ha.ffi 
HOUSE MAINI'ENANCE 

Change kitchen washers 
Paint utility room 
Replace light bulbs 
Check smoke alann **** 
Car service M:til 9AM 

YARD 
Prune hedge, shrubs 
Gate hinges - fix 
Clean out eave troughs 
Marigolds-seed MAR 1st 

ENGINEERING 
PRa:rn::I' I 200 

Preliminary plan 
etc. . . . 

3 sample files are 
included (see left) 

32K DISK 
$19.95 u.s. $25 CAN 

( +$2 Shipping) 

COZY SOFTWARE 
25142 53 Ave 
Aldergrove 

British Columbia 
CANADA VOXlAO 



Listing 7: EXPLODE2 

1,0,0 1 EXPLODING TEXT PROGRAM 
11,0 CLEAR 1,0,0,0,&H3DFF 
12,0 CLS 
13,0 PRINT@268,"EXPLODE"; 
14,0 FOR I=&H3E,0,0 TO &H3E76 
15,0 READ A: POKE I,A 
16,0 NEXT I 
17,0 DATA &HBD,&HB3,&HED,&HFD 
18,0 DATA &H3E,&H74,&H1,0,&H8E 
19,0 DATA &H3E,&H51,&H7F,&H3E 
2,0,0 DATA &H76,&HAE,&HA4 
21,0 DATA &H8C,&H,04,&H,0~,&H2D 
22,0 DATA &H22,&H8C,&H~5,&HFF 
23,0 DATA &H22,&H1D,&H86,&H6~ 
24,0 DATA &HA7 
25~ DATA &H84,&HEC,&HA4,&HE3 
26~ DATA &H22,&HED,&HA4,&H1F 
27~ DATA &H~1, &HBC 
28,0 DATA &H~4,&H~~ 1 &H2D,&H~C 
29,0 DATA &H8C,&H~5,&HFF,&H22 
3,0~ DATA &H~7,&HA6,&H24,&HA7 
31,0 DATA &H84,&H7C 
32~ DATA &H3E,&H76,&H31,&H25 
33,0 DATA &H1,0,&H8C,&H3E,&H74 
34,0 DATA &H26,&HCF,&H7D,&H3E 
35,0 DATA &H76,&H27,&H~D,&H1~ 
36,0 DATA &H8E,&H3E,&H51,&HBE 
37~ DATA &H3E,&H74,&H3~,&H1F 
38,0 DATA &H26,&HFC,&H2~,&HBA 
39,0 DATA &H39,&H~5 
4,0,0 DATA &H~C,&HFF,&HDF,&H45 
41~ DATA &H~5,&H~D,&H~~,&H1F 
42~ DATA &H58,&H~5,&H~E,&HFF 
43~ DATA &HE,0,&H5~ 1 &H~5,&H~F 
44,0 DATA &H,0,0,&H2~,&H4C,&H~5 
45,0 DATA &H1,0,&HFF,&HE~,&H4F 
46,0 DATA &H~5,&H11,&H~~,&H21 
47,0 DATA &H44,&H~5,&H12,&HFF 
48,0 DATA &HE1,&H45 
49,0 DATA &H~,0,&H,0~,&H~~ 
5,0,0 DEFUSR=&H3E~~ 
51,0 A=USR~(15~~~) 
52,0 GOTO 52~ 

&:::\. 

CoCo's Best 
& Fastest 
Spreadsheet 

RS-DOS 
VERSION 
(WITH GRAPHICS) 

Computer Systems Center 
42 Four Seasons Center #122 
Chesterfield, MO 63017 
(314) 576-5020 

OS-9 
VERSION 

Exclusively 
from 

Radio Shack 
Stock No. 26-3275 

Works with SO-Column Hardware 
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OS-9 

KISSable OS-9 

Choices: The Reason 
for Modularity 

L ife behind the keyboard of a 
Color Computer was once sim­
ple. In the early years (circa 1979) 

there was little software to pick from 
and third-party hardware did not exist. 
Today, it's a different story. There are 
enough programs to make your head 
spin. And on the hardware side, there 
are more disk controllers on the market 
than you can count on the fingers of one 
hand. 

Even though there are many choices 
today, you still have only 64K of mem­
ory to work with in the Color Compu­
ter. How do you manage hardware and 
software resources while dealing with 
this memory constraint? This month 
we'lllook at various strategies and show 
how OS-9 and its modular design can 

Dale L. Puckett, who is author ofThe 
Official BASIC09 Tour Guide and co­
author, with Peter Dibble, of The 
Official Rainbow Guide to OS-9, is a 
free-lance writer and programmer. He 
serves as director-at-large of the OS-9 
Users Group and is a member of the 
Computer Press Association. Dale 
works as a U.S. Coast Guard chief 
warrant officer and lives in Alexandria, 
Virginia. 
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By Dale L. Puckett 
Rainbow Contributing Editor 

help make the job easier. We'll also 
present a smorgasbord of information 
about current trends in the OS-9 world 
and pass along several short programs 
we hope you will find interesting. 

Device Descriptors 
and Drivers Revisited 

When we first began wntmg this 
column several years ago, we talked 
about the modular design of OS-9. With 
the release of Version 2.00.00 on the 
Color Computer, the importance of this 
design is obvious to anyone with more 
than a passing interest. Let's review. 

OS-9 lets you add new hardware to 
the computer by adding two new soft­
ware modules - a device descriptor and 
a device driver. First, plug in the new 
hardware device. Then load the device 
descriptor and device driver into mem­
ory. As soon as the two modules are 
loaded you can communicate with the 
new hardware by redirecting the stand­
ard input and output paths to the new 
device descriptor. 

For example, as soon as you plug in 
the new 15-megabyte hard disk drive 
from Tandy, the OS-9 commands fol­
lowing will put you on the air. The 
modules directory is located on the 
Boot/ Con fig disk that comes with OS-
9 Version 2.00.00. 

059: load /dl/modulesjcchdisk . dr <ENTER> 
059: load /dljmodulesjh0_15.dd <ENTER> 
059 : chx jhO/cmds <ENTER> 
059: chd jhO <ENTER> 

The file cchdisk.dr is the device 
driver. It contains a short piece of 6809 
code that knows how to talk to the hard 
disk controller in the Tandy drive. Since 
OS-9 device drivers are reentrant, more 
than one device may use them at the 
same time. For example, you could plug 
in two of the Tandy hard disk drives and 
load in two device descriptors, I hO and 
I hI. Yet, you would need only one copy 
of cchdisk. 

More About Device Descriptors 
OS-9 device drivers are generic. This 

means they can talk to any piece of 
hardware that uses the same chip. For 
example, the Aciapak driver that comes 
with OS-9 can communicate with any 
piece of hardware that uses the 6551 
chip. That's why it works with Tandy's 
deluxe RS-232 Pak and with PBJ's 2-
SP Pak. Further, it can be used to send 
and receive characters from a terminal, 
a modem, a printer or any other 6551 
hardware. 

To send a file to a modem connected 
to one of Tandy's Deluxe RS-232 Packs 
plugged into the CoCo, simply redirect 
the standard output to a device descrip­
tor that uses the Aciapak driver, IT2. 



The device descriptor does what its 
name implies, it describes the physical 
characteristics of your hardware. The 
device descriptor gives the device a 
name, defines its address or location in 
memory and names the device driver 
which will use it. It also tells that device 
driver which file manager will be send­
ing data to the device. 

In reality, a device descriptor is 
merely a table stored in an OS-9 module 
which can be loaded in memory. An 
initialization table in each device de­
scriptor defines a set of characters or 
parameters to tell the device driver what 
the device looks like at startup. For 
example, the device descriptor used by 
a terminal often tells the device driver 
that to backspace the cursor, the termi­
nal must receive the character 8 dec­
imal. OS-9 lets you change these initial 
parameters with two utility programs, 
Tmode and XMode . 

At Your Fingertips or On Your Disk 
The fact that device descriptors and 

device drivers can be loaded , used and 
unloaded freely is extremely important 
today as we add new hardware to our 
CoCo and try to make it all work in the 
same 64K of memory. To manage the 
transition to more powerful systems, we 
must understand our options. Thanks 
to the forethought of OS-9's designers 
at Microware, we can take one of two 
approaches. We have a choice. 

Most of us react the same at first. 
Let's put all our device descriptors and 
device drivers in the OS-9 boot file so 
they'll be there every time we want to 
use them. That's not a bad idea - on 
an OS-9 Level Two system. However, 
on an OS-9 Level One system, you can 
run into trouble pretty fast. 

For example, not long ago I added a 
ThunderRAM to my old gray CoCo. I 
had also just bought a Deluxe RS-232 
Pak from a local Radio Shack store. I 
was already running Version 2.00.00 
and liked the idea of having the NIL bit 
bucket descriptor and its driver ready to 
accept my garbage at any time. And, 
how could I do without the sound 
drivers for my Radio Shack Speech­
Sound Pack? No problem, I simply used 
OS9Gen and made a new boot disk that 
contained the new descriptors and 
drivers in the OS-9 boot file. 

Immediately after booting the new 
boot disk, I ran the OS-9 MFree utility 
just for the fun of it. But I had only 130 
pages or just a little more than 30K of 
memory left t o run my application 
programs. Definitely not satisfactory. 

For example, the Radio Shack c Com­
piler from Microware needs about 150 
pages of free memory to operate prop­
erly with typical source code files. It was 
time to look for an alternative ap­
proach. 

OS-9's modularity and ability to load 
a file containing the driver and descrip­
tor modules, to use the device and then 
unlink the modules provided the alter­
native. I would only load the device 
descriptor and the device driver for the 
Deluxe RS-232 Pack when I was ready 
to communicate with another computer 
or a timesharing service. After I had 
sent my traffic , I would unload the 
device descriptor and device driver to 
save precious memory. I could do this 
with the descriptor and driver for the 
Sound-Speech Cartridge, the RAM­
Disk and several other pieces of hard­
ware attached to my Color Computer. 
First, we'll show you several ways to 
load and use device descriptors and 
driver. Here's one way: 
OS9: load /t2 
OS9: load /ACIAPAK 
OS9: list afile >/t2 ; *or whatever 
OS9: unlink t2 
OS9: unlink ACIAPAK 

This approach gets the job done. 
However, you may be able to avoid a 
few keystrokes by saving both modules 
in the same file. 

OS9: save /dO/cmdsjcomms /t2 /ACIAPAK 
OS9: load comms 
OS9: list your_stuff >/t2 
OS9 : unlink t2 
OS9: unlink aciapak 

A note of caution if you follow this 
approach. When you run the command 
line, load comms, OS-9 only links to t2. 
Aciapak is not linked . It is possible for 
the driver to become unlinked after it is 
used and if this happens, you will get an 
error message the next time you try to 
use the device. To get around this, a 
procedure file can be built to take care 
of everything. 

089: build /dOjcomms 
? load t2 
? load ACIAPAK 
? link ACIAPAK 
? <ENTER> 

089: /dOjcomms 

Then, when you want to use the 
comms port, you need only type /d0/ 
comms and OS-9 does the dirty work for 
you. Of course, you may want to let a 
procedure file take care of the unlinking 
too. 

089 : build /dO/kill.comms 
? unlink t2 
? unlink ACIAPAK 
? <ENTER> 

After you have built these procedure 
files a dialog might look something like 
this: 
089: /dO/comms 
089: list much stuff >/t2 

'I< do your thing 
089: /dO/killcomms 

If you had used the filename comms 
when you built the file instead of I dO/ 
comms, it would have been stored in the 
current data directory. And, since you 
probably have many data directories , 
you would never know where to find it. 
If you give the procedure file a short 

~~unlink only 
attempts to unlink 
them once." 

name and put it in a specific place, you 
will always be able to find it. For this 
reason, I dO I t2 may be a better name 
than comms. We'llleave that up to you. 

If you own one of the public domain 
unload utilities like the one we pub­
lished several months ago, use it instead 
of unlink. Unload keeps unlinking the 
modules until it is sure they are out of 
memory. Unlink only attempts to un­
link them once. If the link count is 
higher than one, the module will still be 
linked after running unlink. You will 
not have retrieved the memory. 

More on CD-I 
Last month we mentioned CD-I, the 

new Compact Disk Interactive Media 
recently introduced by Sony and Phil­
lips. OS-9 is the brain behind this 
revolutionary entertainment, education 
and electronic publishing tool. The 
system is based on the small compact 
discs now being sold in record stores 
nationwide. But, CD-I goes the audio 
discs two better. It adds natural pictures 
and interactive capabilities. Informa­
tion distribution will never be the same. 
Imagine talking encyclopedias, diction­
aries, maps that take you on a talking 
picture tour of a city, textbook videos, 
etc. 
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Because CD-I is interactive, you will 
be able to quickly locate any informa­
tion from the 600 megabytes stored on 
a disc . That's 150,000 printed pages of 
text to pick from, or about 20 hours of 
speech-quality sound. The software that 
drives the CD-I is based on the kernel 
of OS-9 68K plus a new CD-I file 
manager. 

I asked Dr. James W. "Bill" Moore 
Jr., the head of Microware's new edu­
cation and training department, what 

compared to IBM picking MS-DOS," 
he said. "It says, 'OS-9 is OK."' 

Hogg speculates that the CD-I drive 
will be out first in 12 to 18 months and 
later expanded into a full-blown com­
puter. "That will be great," he said. 
"Because this box will be OS-9." 

On the CoCo hardware front, Hogg 
hopes to someday offer a ready-made 
hard disk system. If everything works 
out, a 20-megabyte hard disk and an SO­
track floppy disk complete with case 

~~Imagine talking encyclopedias, dictionaries, 
maps that take you on a talking picture 
tour . .. " 

impact the CD-I explosion might have 
on CoCo OS-9 users. 

"Directly, none." Moore said. "The 
hardware that drives this machine goes 
beyond the 6809. However, CoCo OS-
9 users have the benefit of a general 
knowledge of OS-9. This gives them an 
educational edge." 

Moore told me the OS-9 software will 
be buried deep in the machine and the 
user will never see it. At this point, the 
machine is actually a stand-alone unit 
and not a computer peripheral. How­
ever he did not deny the possiblity of 
expanding one of these machines into a 
full computer. 

Microware will be sponsoring a few 
seminars for OS-9 users around the 
country sometime in the future and Bill 
promised to let us know the details and 
schedule as soon as plans are complete. 
Moore plans to talk about the impact 
of CD-I on the CoCo OS-9 user during 
his keynote address at the OS-9 Com­
munity Breakfast during RAINBOW­
fest Chicago. 

FHL Introduces New 68020 Computer 
Frank Hogg is really excited about 

the new CD-I revo lution. When he 
called to tell me about a new computer 
in the FHL QT line, I asked him how 
he thought CD-I would affect OS-9. 
"First, it has built-in hooks to interface 
with other computers," he said. "This 
tells me it should work best with an OS-
9 based computer." 

Hogg feels that Phillips and Sony 
teaming up with Microware will give 
OS-9 the stamp of approval it needs to 
be a tremendous success . "It can be 
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and power supply may be available 
soon from FHL. 

Frank had called to talk about QT-
20X, the in-house code name for a new 
FHL computer. The machine has a 
board with an IBM PC footprint and 
features a 68020 running at 12.5 meg­
ahertz, real time clock, parallel and 
serial interfaces, DMA on the floppy 
and hard disk drives and the same SASI 
interface used in earlier QT computers. 
The motherboard has seven long and 
one short expansion slots. Boards al­
ready designed feature two megabytes 
of memory and four serial ports. With 
seven of these, you could have up to 28 · 
users on line sharing 14 megabytes of 
memory. Hogg hopes to sell the QT-20X 
with one of these expansion boards and 
all the software for less than $2,995 . 

An OS-9 Bulletin Board 
We received a nice letter from Steve 

Roberson, (The Pubtender) out in 
Mesa, Arizona. Steve contributed a 
program called readdir to "KISSable 
OS-9" last year. He also asked if anyone 
knew of a way he could eavesdrop on 
his BASIC09 bulletin board program 
while it was running in the background . 
I didn't have the answer at the time, but 
Steve has since solved his problem and 
has written to share it with us. 

"I have completely rewritten the 
program and it now runs in the main 
Shell from I term. It accesses the ACIA 
Pack directly with PE EI<s and PDI<Es, so 
the device descriptor and device driver 
for I T2 are no longer needed," Rober­
son said . "As a result, I can see and 
control everything going on and a chat 
mode was quite easy to rig up." 

Roberson realizes the disadvantages 
of this approach. The computer is no 
longer mu ltiuser. But since a BBS 
program takes up nearly all the memory 
and disk space anyway, it wasn't a hard 
decision for him. He also plugged OS-
9's modularity. 

"I have taken advantage of BASIC09's 

modular format to expand the code so 

Listing 1: cursor jx 

>'< CURSOR vv XX yy zz * 
i< * 
>'< BLOCK YJYJ BYJ 47 lC * 
>'< UNDERLINE YJ7 BB 44 B8 >'< 

>'< BLINK BLOCK 6~ 8B 18 ~6 i< 

>~ BLINK UNDER 6 7 8YJ l B A2 * 
;, i< 

i< REPLACE EACH VARI ABLE WITH >~ 

>'< THE PROPER CONSTANT FOR THE>'< 
* CURSOR TYPE OF YOUR CHO I CE.* 

t 
tmode .1 -pause 
l oad co8YJ . io 
debug 
1 coB~ 

0 .+3 
=a l 
. . +4 
=58 
.. +1 4 
=VV 
.. +26e 
=YJ8 
.. +3 
=YJb 
=c6 
=VV 
=2YJ 
=YJ2 
=c6 
=2YJ 
=86 
=YJa 
=ed 
=dB 
=YJl 
=Sf 
=39 
=XX 
=YY 
=ZZ 
q 
del -x co8YJ.io 
save /dYJ/cmdsjco8~.io coS~ 
unlink co8YJ 
tmode . 1 pause 
-t 



the source is now about 50K bytes long. 
The BBS is made up of about 30 small 
modules which are only in memory 
when they are needed," Roberson said. 

Miscellaneous Tips 059: load load 
OS9: *now remove the OS - 9 System di s k 
059: *and put the Boot/Config disk in 
059: *drive /dO. 
059: chx /dO/cmds 
059: chd / dO 
059: config 
OS9: *If you have two drives, answer 
059: * two at the first Conf ig prompt 

If you would like to see his BBS 
program in action, give his board, The 
Pub, a call at 602-899-1350. If you 
would like to run an OS-9 bulletin 
board in your community, Roberson 
will sell you his program, PBBS 4.0, for 
$50. It requires an RS-232 Pack, 
BASIC09 and OS-9. Steve's address is 
1702 West Mountain View Drive, Mesa, 
Arizona 85201. 

We have received quite a few letters 
and several inquiries on RAINBOW's 
Delphi CoCo SIG about Config, the 
new utility supplied with OS-9 Version 
2.00.00. It seems beginners are having 
a problem similar to the one they had 
when BASIC09 was first introduced . 
Follow these steps and there shouldn't 
be any problems. Remember, an aster­
isk in the first character position in an 
OS-9 command line tells the system that 
the line is only a comment and is not to 
be executed. Boot OS-9 normally, then: 

059: *and insert a blank d is k in drive /dl. 
059: * Later when Config i s ready for CMDS 
059: *you will need to put the OS-9 

Listing 2: cursor 

A A A A A A A A A A A I• A A A A A A A A A A A '******-1<**-l<***"''ddt"'b'n'<"l'dddc"'bhb'c 

* 
* CURSOR - COPYRIGHT (c) 1986 by S.B.GOLDBERG 

* 
* Changes cursor type when used with patched Co8~ 
*For 'WordPak I', 'WordPak II' and 'WordPak-RS' 
*WILL NOT WORK WITH UNPATCHED COS~!! !I I 

* 
*Use : cursor <cursor_code> 
*cursor codes : 
* ~ - cursor off 
* 1 - block cursor 
* 2 - underline cursor 
* 3 - blinking block 
* 4 - blinking underline 

* 

* 

ifpl 
use /d~/defsjos9defs 

endc 

* 

059: *system disk back in dr i ve /dO. 

I saw a note on the OS-9 SIG from 
someone who wanted to disable the 
auto-key repeat in OS-9 Version 
2.00.00 . He didn't think it was an 

* GET AND CHECK PARAMETER 

* 
entry 

bad 

save 

,x get parameter 
#$2~ only one param char? 
bad no, exit with param error 
#'~ make binary 
bad <~, exit with error 
turnoff ~. turn off cursor 
#5 > 4? 
save no, continue 
#56 yes, parameter error 
out quit with error 
adjust param . for tables 

ldd 
cmpb 
bhi 
sub a 
bmi 
beq 
cmpa 
blo 
ldb 
bra 
dec a 
sta code save adjusted parameter 

*A*A~A.~\A~A~AmA~A*A*A~AA~A~A~n~R~A~A*A*"*AA~>~\A~A~A~ 

* 
* GET ADDRESS OF MODULE IN RAM 

* 
leax modname,pcr module name (co 8 ~) 

clra any type or language 

os9 f$link link to get address in U r eg ister 
bcs out exit with error 

mod len,name,prgrm+objct,reent+l,entry ,dsiz os9 f$unlink unlink module 
*AAAnAAAAAAAAAAAAAAAAAAAAAAAAA 

* 
code rmb 1 

rmb 25~ stack & param . 
dsiz equ 

* 
name fcs /cursor/ 

fcc /(c) 1986 S . B.GOLDBERG/ 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

PRINTERS!!! 
~ Star Micronics NX-10 . . . . . . . . . . . . . . . . .. . 1295 

Okidata 192 (Parallel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 1370 
Okidata 192 (Serial) . . . . . . . . . . . . . . . .. .. . . . . . . . . . .. . 1425 
Okidata 182 . ... . ... .. .. . . . .... . . . . . .... . . .. . . . . .. 1240 
Silver Reed 550 (Daisy Wheel) . . . . . . . . . . 1395 
Silve r Reed 400 (Daisy Wheel)( Par. or Serial) . . .. . . . 1200 

Other Printers, Monitors, and Accessories for CoCo and IBM upon request. 
1 IS off interface with purchase of printer. 
Find your cheapest published price and we'll beat itl!! 

SP-2 INTERFACE for EPSON PRINTERS: 
• 300.19,200 BAUD rates 

* 
* FIX CURSOR TYPE BYTES 
* AND GOB~ CRC BYTES 

* 
leax tablel,pcr cursor-type table 
ldb code get code number 
lda b,x get cursor-type byte 

DISK DRIVE SYSTEMS 
ALL 112 HEIGHT DOUBLE SIDED 

Drive 0 (addressed as 2 drives!) 
Drive 0, I (addressed as 4 drives I) 

All above complete with HDS controller, cable, & drive 
in case with power supply 

Bare Double Sided Drives 
Dua l 111 Height Case w /Power Supply .... . ... . ... . . . . . . .. . . . . . . . . . . . . .. 
Double Sided Adapter 
HDS Controller, RS ROM & Instructions .. .... . .. . . . . .. .. 

1 I 09 
149 
125 
199 

2S CDC DSIDD Diskettes 132& 13s/h 

• Fits inside printer - No AC Plugs W e use the HDS controller exclusive ly. Ca n use 2 different DOS ROM 's . 
• Optional external switch (1500 extra) frees parallel port Shipping Costs: 15/drive or power supply, 1 10 max. 

for use with other computers 
• s49•s (plus 1300 shipping) Co Co Serial Cables IS ft.-SIO. Co Co/RS-232 Cables IS ft.-120. 

Other cables on request. (Add 1300 shipping) 
SP-3 INTERFACE for MOST OTHER PRINTERS: 1---------------'-----'---'-:.:..-------i 

• 300-19,200 BAUD rates 
• External to printer - No AC Plugs 
• Built in modem I printer switch-no need for Y-cables or 

plugging / unpluggmg cables 
• 16495 \plus 1300 shipping) 

Both also available for IBM. RS-232 and Apple IIC computers. 

P.O. Box 293 
Raritan, NJ 08869 
(20 I) 722-1 055 

ENGINEERING 
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enhancement. That feature, when I use 
it with the CLEAR / A combination, saves 
me a lot of keystrokes while working 
with files. However, it's different 
strokes for different folks. Try this 
patch from Bill Dichaus. 

OffsetWas Change To 
102 27 21 
809 08 36 
80A C8 BD 
SOB OA CF 

The first change makes the patch. The 
last three locations are the CRC bytes 
in the file. I prefer to use the OS-9 verify 
utility command rather than change the 
CRC manually. Do it this way. 

OS9: debug 
DB: L CCIO 
DB: . <SPACE> .+102 
DB: =21 
DB: q 
OS9: save cciotemp ccio 
OS9: verify <cciotemp >newccio u 

Kevin Darling on the OS-9 SIG came 
up with several patches to Version 
2.00.00 of CCIO. To make CCIO auto­
lowercase, go to an offset of 35 bytes 
from the beginning of the module using 
the debugger and change the next three 
bytes, E7, C8 and 50, to 12, 12 and 12. 
Also, if you have an HJL keyboard with 
the four function keys, you can change 
the byte at an offset of 036F from 32 to 
80 to make the F4 key a case shift toggle. 
Then you won't need to hold down the 
CLEAR key and press the zero all the 
time. Also, Darling says if you use the 
following command line, the F3 key 
becomes the pause key. 

OS9: tmode psc=B1 

A BASIC09 Graphics Hint 
Eric Harrison of Dunnellon, Florida 

was having trouble displaying graphics 
with BASIC09. His programs appeared to 

hang up whi le going through a loop 
displaying moving graphics. After 
much study he found the problem. It 
seems that BASIC09 sends graphics to the 
screen the same as it sends text to the 
screen. This means it pauses after every 
16 or so graphics output lines. You must 
then press a key to make it continue. If 
you don't, the program appears to be 
hung up. 

The solution is to use the tmode 
utility to set the -pause flag before 
sending out the graphics. From within 
BASIC09 use the following program line: 

SHELL "TMODE -PAUSE" 
Of course, at the end of the program, 

you will want to insert: 
SHELL "TMODE PAUSE" 

Making CCIO Longer 
Dennis Skala of Fairview, Pennsylva­

nia sent us an interesting note to show 
how he made a patch to CCIO which 
made the module longer. You really 
have to get tricky since CCIO is always 
in use. I thought you would be inter­
ested in Skala's algorithm. 

First, use the save utility to make a 
copy of CCIO on disk. Don't forget if 
you are using the 0-Pak Hi-Res screen 
you must switch back to the Lo-Res 
screen before saving CCIO. Inciden­
tally, the same holds true for the drivers 
that come with the Disto Enhanced 
Display card since CCIO is patched 
automatically when you switch to the 
80-column mode by changing the type 
byte with tmode. 

Now, use debug to rename the copy 
of CCIO in memory to DCIO by chang­
ing the byte at an offset of OE from 43 
to 44. This allows loading the copy of 
CCIO from the disk. 

Load a dummy module in memory to 
take up at least one page of space. Then 
load in CCIO and delete the dummy 

module. This creates some room after 
CCIO for the additional length. 

Use debug to patch the copy of CCIO. 
Then, use the save utility to save the 
patched version to a disk file. If you 
have also patched the CRC bytes, run 
verify to ensure that you didn't make 
any mistakes. 

Now, you can rename DCIO in mem­
ory back to CCIO and make a new boot 
disk with the new copy of CCIO. 

The following patches give HJL 
keyboard users single-key access to 
CLEAR/ A, CLEAR/W, CLEAR/0 and 
CLEAR/ BREAK, the CoCo OS-9 ESCAPE 
key. 

Version 2.00.00 CCIO Patch 

*After patches: 
* Fl - <CLEAR A> (repeat last line) 
* F2 - <CLEAR W> (terminal pause) 
* F3 - <CLEAR 0> (toggle lower/upper case) 
* F4 • <CLEAR BREAK> (escape) 

offsetnew value 
0208 28 

23A10 2C OS CB 
23E 12 12 12 12 12 
24720 19 
809Cl 3710 27 FA 47 
80F34 10 6C C8 67 CO 33 
81630 BD 00 07 E6 85 
81C35 10 16 FA 22 
82101 17 20 32 
8257B 4C 5E *new CRC 

If you are more comfortable follow­
ing assembly code, here is how Skala 
generated the patches. 

org 2 
fdb $0828 

org $023A 
lbge patch 
nop 
nop 
nop 
nop 
nop 
cent equ * 

org $0247 
bra skip skip over unneeded code 

sta Sld,u fix initialization byte bcs out exit with error 
clrb clear error flag sta $292,u fix turn on cursor byte 

leax table2,pcr CRC table 
ldb code get code number 
lda 103 adjust for 
mul cursor type address 
abx of CRC bytes 
leau $29e,u module CRC address 
ldd ,x++ get first 2 CRC byt es 
std ,u++ put in module 
lda ,X last CRC byte 
sta ,u to module 

* * SEND CURSOR-ON CODE AND QUIT 

* 
send 

leax 
ldy 
lda 
os9 

curson,pcr cursor on code 
#2 2 bytes 
#l standard output path 
!$write turn on new cursor 
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out os9 f$exit quit 
AAAAkknAAAAAAAAAAAAAAAAAAAAAAA 

* * SEND CURSOR-OFF CODE AND QUIT 

* 
turnoff leax cursoff,pcr cursor-off code 

* 
tablel 
table2 

curs off 
curs on 
modname 
* 

len 

bra send turn off cursor 

feb 
feb 
feb 
feb 
feb 
fcc 

emod 
equ 
end 

$f1,$7,$6f1,$67 
$bf1,$47,$lc,$bb,$44,$b8 
$8b,$18,$f16,$8f1,$lb,$a2 
$f15,$2f1 
$f15,$2l 
jco8f1 / 

* 



org $0256 
Shiftequ * 

org $0262 
skipequ * 
org $0809 

back here for shift key 

patchcmpb ~$3 7 shift key? 
lbeq shiftyes 
pshs x 
inc $67 , usimulated control key 
subb ~$33table offset 
leax table,pc 
ldb b, xkey code 
puls x 
lbra contback to original code 

tablefdb $0117A, W 
fdb $02320, Break 

crcfcb $7Bnew CRC value 
feb $4C 
feb SSE 

Skala has also written RAMdisk 
drivers for the J & R Banker board . He 
and Bill Goode, who wrote the drivers 
we published several months ago, are in 
the same users group . Skala's drivers 
are fully bootable in an entirely legal 
way. They use less than one page of 
memory in the boot file and one page 
of the lowest available memory. He has 
also written an initialization routine 
that formats an entire RAMdisk in less 
than a second. I'm impressed. And, he 
has a duplication routine that lets you 
rapidly copy an entire floppy disk to the 
RAMdisk, even though the formats are 
different. This means you can use all of 
the space available on the RAMdisk. 

If you own a J & R Banker and would 
like this software, send Skala $4 and a 
self-addressed disk mailer. 

More Tips From Steve Goldberg 
Steve Goldberg wrote recently to say 

the response to his Utilipak package has 
been tremendous and to let you know 
the package has now been upgraded for 
use with OS-9 Version 2.00.00. He has 
added a new alarm utility and a proce­
dure file that adds descriptions of all 
Utilipak commands to the Cmds.Hp file 
that comes with Version 2.00.00. The 
price for Utilipak is still only $25. And , 
if you bought the earlier version, you 
can get a copy of the new version by 
sending Goldberg a blank disk with a 
stamped return mailer. That's an up­
grade bargain! 

Steve enclosed a change to the mod­
ification of the Rep utility we published 
recently that causes the program to first 
look for the module in RAM and only 
attempt to load it from disk if it is not 
present in memory. This means you can 
load all the utilities you want to repeat 
together with Rep and then switch to a 
different disk. This is essential for users 
with only one drive. 

In R ep's load module add these lines 

Listing 3: deiniz 

*.,'rltYc***.,'driric.,1c··k**-ln'(idffl**'>'(*******"'rlrlrl<.,'d<*.,~.,'t-Jc··J'(')'<.,'(')'<"'k'"/rio'c.,'d( 

>'< 
* DEINIZ 

* 
COPYRIGHT (c) 1986 by S.B.GOLDBERG 

*Returns device buffer(s) initialized by 'Iniz' to user RAM . 

* 
*Use: deiniz <devicename> [ ... ] 

* 

* 

ifpl 
use /d~/defsjos9defs 

endc 

mod len,name,prgrm+objct,reent+l,entry,dsiz 
* 
pointer rmb 2 parameter pointer 

rmb 2~~ stack 
rmb 2~~ params 

dsiz equ 
* 
name fcs jdeiniz/ 

fcc /(c) 1986 S.B.GOLDBERG/ 
*********"lri<*>'<***************** 
* 
* CHECK FOR PARAMETERS 

* entry lda ,x get parameter character 
cmpa #$~d parameter present? 
beq prompt no, prompt and quit 

****''<**>'<*****>'<**************** 
* 
* MAIN PROGRAM LOOP 

* 
do it stx pointer yes, sve devname address 

clra use device capabilities 
os9 i$attach attach to get table addr . 
bcs error branch on error 
os9 i$detach detach device 
bcs out quit with error 
os9 i$detach destach again 
bcs out quit with error 

chkmore lda ,x+ get next par am. 
cmpa #$2~ space? 
beq chkmore yes, look again 
leax -l ,x no, reset pointer 
cmpa #$~d another param? 
bne do it yes, do again 

no err clrb no, clear error flag 
out os9 f$exit quit 
****~<>'<~<i<>'<***>'<i<>'<*****>'<*''<******* 

* * ERROR CHECK ROUTINE 

* 
error cmpb #221 no module error? 

beq loop yes, display bad devname 
bsr screen display quit point 
bra out quit with error 

loop lda ,x+ yes, get param. char. 
cmpa #$2~ end of param? 
bhi loop no, try again 
leax -l ·,x yes, reset to end of param . 
pshs X save end address 
tfr x,d put in D register 
subd pointer subtract start address 
tfr d,y put length in Y register 
ldx pointer address of param start 
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immediately after the pshs u instruc-
tion. 

os 9 f$1in k 
bee saveit 
cmpb #221 module not available error code 
bne out 

Also add the label saveit to the begin­
ning of the second line below. 
bcs out exit with error 
saveit stu head save header address 
pu1s uretrieve U register 

This Month's Program Listings 
Steve Goldberg hates large, blank, 

unblinking block cursors like the one 
generated by the new C080 module 
which lets PBJ's WordPak work with 
OS-9 Version 2.00.00, so he wrote a 
patch. Since it is one byte longer than 
the original, you must do the patch 
before putting the module in the OS-9 
boot file. Just create the procedure file 
Cursor Fix with build or edit and run it. 
The assembly listing, Cursor, lets you 
instantly change the cursor type at any 
time after C080 has been patched with 
Cursorfix. 

OS-9 Version 2.00.00 gives you an 
Iniz utility to initialize device buffers at 
startup to prevent memory fragmenta­
tion. It does not include a Deiniz to let 
you grab back a page of unused buffer 

space. Goldberg wrote one. It works 
with Version 2.00.00 only. 

We have an international contributor 
this month. Margo H. Guda of Cura­
cao, Netherlands Antilles sent us two 
BASIC09 listings. Menu can help make 
programming easier. Printplaatje is a 
screen dump utility to send a graphics 
screen to the printer. 

He also sent the following patches. 
They let Radio Shack's OS-9 Screen 
Dump program work with FHL's Hi­
Res in memory. He took out the auto­
matic logo printing and changed the 
option check list so the options are 
processed in lowercase. 

offset 
bS 

130 
13A 
142 

old 
76 
53 
49 
43 

new 
00 
73 
69 
63 

He noted that his DMP-120 printer 
has problems with the double width size 
used by the screen dump program so he 
changed it to print in condensed mode 
by changing the byte at an offset of 94 
from 17 to 14. 

And Finally, More Assembly 
and C Comparisons 

This month we feature two more of 
Kevin Kuehl's utility programs in 
assembly language and c. Display is like 
the utility that comes with OS-9 except 
that it also accepts decimal and octal 
numbers. CPis a UNIX-like copy utility 
that copies a group of files into a 
directory or one file into another. 
Rather than delete the new file if it 
already it exists, it appends the new 
information to the end of the existing 
file. These programs give an excellent 
insight into how to write OS-9 utilities 
in either assembly or c. 

Next Month 
My gray CoCo gave up the ghost 

recently and I now am the proud owner 
of a new white CoCo 2 with a matching 
expansion interface. Hopefully, I will be 
able to get on with my evaluation of 
Tandy's new 15-megabyte hard disk 
now and the fantastic new DISTO 
hardware from CRC so I can give you 
a report next month. Till then, keep on 
hacking. D 

bsr 
leax 
bsr 
puls 
bra 

screen2 
nomod,pcr 

display bad device name 
address oferror message 

Listing 4: menu 

screen put on screen 
x retrieve param. pointer 
chkmore look for more params 

"'lridc*****"'l<***"f< >'ri< I< A I< A A A I< A A A A A A I< I< 

* * IF NO PARAMETERS PRESENT 

* 
prompt 

f 
leax 
bsr 

bra 

pmpt,pcr address of syntax prompt 
screen put prompt on screen 

noerr quit 

*''''****"''******''****>'<*******"''** 
* * SCREEN PRINT ROUTINE 

* 
screen 
screen2 

* 
pmpt 

nomod 

len 

ldy 
lda 
os9 

bcs 
rts 

fcc 
feb 
fcc 
feb 
fcc 
feb 
emod 
equ 

#255 max. length of prompt 
#2 standard error path 
i$writln put on screen 

out quit with error 

/Use: deiniz <dev.name> [ ... ]/ 
$~a 
/ release device buffer(s)/ 
$~d 
j: device not found/ 
$~d 

* 
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PROCEDURE menu 
PARAM choice:STRING[1p~]; u:INTEGER 
DIM workchoice:STRING[1~~] 
DIM i: INTEGER 
DIM choices(2~):STRING 
workchoice=choice 
GOSUB 1~ 

PRINT CHR$(12) 
PRINT 
PRINT TAB ( 18) , "** Menu **" \ PRINT 
i=1 
WHILE choices(i)<>"" DO 
PRINT TAB(1~),i; " :"; choices(i) 
i=i+1 
ENDWHILE 
PRINT 
U=~ 
WHILE u<1 OR u>i-1 DO 
INPUT "Enter your choice: ",u 
END WHILE 
choice=workchoice 
END 
1~ (* convert string choice into array 
FOR i=1 TO 2~ \choices(i)="" \NEXT i 
i=1 
REPEAT 
choices(i)=LEFT$(choice,SUBSTR("/",choice)-1) 
choice=RIGHT$(choice,LEN(choice)-SUBSTR("/",choice)) 
i=i+1 
UNTIL i>=2~ OR SUBSTR("/",choice)=~ 
choices(i)=choice 
RETURN 



Listing 5: printplaatje 

PROCEDURE PrintP1aatje 
BASE )l 
DIM path : BYTE 
DIM x ,y ,yc,c , color,g,t(7):INTEGER 
DIM char(256):STRING[l] 
DIM space:STRING [112] 
FOR c=)l TO 6 \t(c)-2A(6-c) \NEXT c 
space="" \ FOR y=1 TO 112 \space=spa ce+CHR$(128) \NEXT y 
OPEN #path,"/p":WRITE 
FOR y-1 TO 4 \ PRINT #path \NEXT y 
PRINT #path,CHR$(18) 
FOR y=1 TO 4 \ PRINT #path \NEXT y 
FOR y=189 TO )l STEP - 7 \ FOR x=)l TO 255 \g=128 

Listing 6: display a 

FOR c=)l TO 6 
yc=y+c 
IF yc<191 THEN 
RUN gfx("gco1r",x,yc,co1or) 
IF color=5 THEN g=g+t(c) \ ENDIF 
END IF 
NEXT c 
char(x) ~CHR$(g) 

NEXT x 
PUT #path,space 
PUT #path,char 
PRINT #path 
NEXT y 
PRINT #path,CHR$(3)!) 
FOR y=l TO 1)! \ PRINT #path \NEXT y 
CLOSE #path 
END 

* DISPLAY: a replacement utility that displays the HEXADECIMAL, DECIMAL 
~·( or OCTAL value typed. 
~·( 68~9 Assembly Language 

"/( Kevin Kuehl 
~·( 8~6 Division Road 
* Valparaiso, IN 46383 
* February 5, 1986 

~·( CALLS: display c Clears the screen (HEX parameter) 
-{( display ~dl2 Clears the screen (DEC parameter) 
~·( display ~ol4 Clears the screen (OCT parameter) 
~'( 

NAM Display 

IFPl 
USE /D~/DEFS/OS9Defs 
ENDC 

MOD disend,disnam,PRGRM+OBJCT,REENT+l,disent,dismem 
disnam FCS /Display/ 

~'( DATA AREA 

ORG ~ 

05·9™ SOFTWARE/HARDWARE 
SDISK-Standard disk driver module allows the full use of 35,40 
or 80 track double sided disk drives with COCO OS-9 plus you 
can read/write/format the OS-9 formats used by other OS-9 
systems. (Note: you can read 35 or 40 track disks on an 80 track 
drive). Now updated for OS-9 ver. 02.00.00 $29.95 
SDISK + BOOTFIX-As above plus boot directly from a double 
sided diskette $35.95 
L1 UTILITY PAK-Contains all programs from Filter Kits Nos. 1 
& 2 plus Hacker's Kit#, plus several additional programs, Over 
35 utilities including "wild card" file cmds, MacGen command 
language, disassembler, disk sector edit and others. Very useful, 
many of these you will find yourself using every time you run your 
system. These sold separately for over $85. $49.95 
SKIO-H i res screen driver for 24 x 51 display; does key click, 
boldface, italics; supports upgraded keyboards and mouse. With 
graphics screen dump and other useful programs. Now UPDATED 
FOR OS-9 Ver 2.0 $29.95 

PC-XFER UTILITIES- Utilities to read/write and format ss MS­
DOSTM diskettes on CoCo under OS-9. $45.00 (requires SDISK) 
CCRD 512K Byte RAM DISK CARTRIDGE-Requires RS Multipak 
interface, two units may be used together for 1MB RAM disk. OS-9 
driver and test software included. $199.00 

All disk prices are for CoCo OS-9 format; for other formats, specify 
and add $2.00 each. Order prepaid or COD, VISA/MC accepted, 
add $1.50 S&H for software, $5.00 for CCRD; actual charges added 
for COD. 

D.P. Johnson, 7655 S.W. Cedarcrest St. 
Portland, OR 97223 (503) 244-8152 

(For best service call between 9-11 AM Pacific Time) 

OS-9 ls a trademark of Mi croware and Motorola Inc. 
MS·DOS is a trademark of Microsoft, Inc. 
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**************************"''**** 
* * PROGRAM AREA 

* disent LDA #16 get HEX conversion factor 
STA convfac save as default value 
CLR total total = ~ 

dis~S LDA ,X+ get next parameter character 
CMPA #$~D are we at its end? 
BEQ ending yes, then go 
CMPA #$2~ do we have 'WHITE SPACE'? 
BEQ dis~S yes, then get next one 
CMPA #'~ do we convert to HEXADECIMAL? 
BEQ convloop no, then go 
LEAX -l,X push back to last character 
BRA convlpl~ convert to HEXADECIMAL 

******************k*~•******* 

* * CONVERT 

* 
convloop LDB #l~ get DECIMAL 'convfac' 

LDA ,X+ get next character 
ANDA #%11~11111 convert it to UPPER CASE 
CMPA #'D do we convert DECIMAL? 
BEQ convlp~S yes, then go 
LDB #8 get OCTAL 'convfac' 
CMPA #' 0 do we convert OCTAL? 
BNE errmsg no, then syntax error 

convlp~S STB convfac save the conversion factor 

Two-Liner Contest Winner . .. 

This little ditty prints out a calendar for 1987. 
To send the output to the screen instead of the 
printer, change 0=2 to 0=0 in Line 10. To change 
to the 1986 calendar, change the year and make 
T=l2 in Line 10. To change it for 1988, make T=20 
and change the year in Line 10. Also, change 
FEBRUARY ,28 to FEBRUARY ,29 in Line 20. Boy, 
this one has versatility! 

The listing: 
1~ D=2:T=16:CLS:DIM A$(12),A(l2) 
:FOR B=1 TO 12:READ A$(B) ,A(B) :N 
EXT B:FOR C=1 TO 12:PRINT#-D,A$( 
C);TAB(22) 11 1987 11 :PRINT#-D:PRINT# 
-D," S M T W T F 5 11 : 

FOR B=l TO A(C) :IF T>24 THEN T=~ 
:PRINT#-D 
2~ PRINT#-D,TAB(T) RIGHT$(STR$(B 
),2) ;:T=T+4:NEXT B:PRINT#-D:PRIN 
T#-D:NEXT C:DATA JANUARY,3l,FEBR 
UARY,28,MARCH,3l,APRIL,3~,MAY,31 
,JUNE,3~,JULY,3l,AUGUST,31,SEPTE 
MBER,3~ 1 0CTOBER,31,NOVEMBER,3~,D 
ECEMBER,31:REM 1987 CALENDAR BY 
MICHAEL B. KROMEKE 

Michael B. Kromeke 
Albuquerque, N M 

(For this winning two-liner contest entry. the author has been sent copies 
of both The Rainbow .Book of Simulations and its companion The 
Rainbow Simulations Tape.) 
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convlpl~ LDA ,X+ get thenext character 
CMPA #$~D are we done? 
BEQ dispit yes, then go 
CMPA #$2~ are we done? 
BEQ dispit yes, then go 
CMPA #'9 is conversion easy? 
BLS convlplS yes, then go 
ANDA #%11~11111 convert to UPPER CASE 
SUBA #'A are we within limit? 
BLO errmsg no,e then go 
ADDA #'~+1~ make number linear from ·~· 

convlplS SUBA #'~ are we within the limit? 
BLO errmsg no, then go 
CMPA convfac are we within the limit? 
BHS errmsg no, then go 
STA -l,S save for a bit 
LDA total get old total 
LDB convfac get the conversion factor 
MUL and convert it 
ADDB -l,S add in new number 
STB total and save as new total 
BRA convlpl~ and go for some more 

****** k A I< kkkk A A I<~< kkkk I< AI< I< k **k* 

* * DISPLAY THE PARAMETER 

* 
dispit STX prmptr save the pointer 

LEAX total,U point to the number 
LDY #l it is a single byte number 
LDA #l use standard output 
OS9 !$WRITE and print it 
BCS error branch on error 
LDX prmptr get the pointer 
LDA -l,X get last character 
CMPA #$~D are we done? 

BNE disent no, then let's go 
ending CLRB clear the error channel 
error OS9 F$EXIT leave the program 

errmsg LEAX message,PCR point to the message 
LDY #12~ get its length 
LDA #2 use STANDARD ERROR path 
CLRB clear the error channel 
OS9 I$WRITLN print the message 
BRA error exit the program 

message FCC /Usage: display xx ~Dxxx ~Oxxxj 
FCB $~D 

EMOD end of module 
disend EQU * end of program 

END 

convfac RMB 1 
total RMB 1 
prmptr RMB 2 

RMB 2~~ Parameter Area 
RMB 2~~ Stack Area 

dismem EQU . 



Listing 7: display c 

/* DISPLAY: A replacement utility for the standard DISPLAY that accepts 
HEX, DEC, and OCTAL arguments . 

Kevin Kuehl 
8~6 Division Road 
Valparaiso, IN 46383 
December 28, 1985 

Calls: Display c 
Displ ay ~dl2 
Display ~ol4 

clears 
clears 
clears 

the screen in HEXADECIMAL 
the screen in DECIMAL 
the screen in OCTAL 

~·(; 

#include <stdio.h> 

main(argc, argv) 
int argc; 
char ~·(~'(argv; 

( 

if (argc == 1) ( 

} 

fprint f (stderr,"Usage: display [xx ~dxxx ~oxxx]\n"); 
exit(~); 

while ( -- argc > ~) 
if ((*++argv)[~] == 1 ~ 1 ) ( 

if ( ( c~·(argv) [ 1] == I d I) I I ( c~·<argv) [ 1] == I D I)) 
numloop(&(('>'(argv) [2]), 1~); 

else if (((*argv)[l] == 1 0 1
) I I ((*argv)[l ] == 1 0 1

)) 

numloop(&(('>'(argv)[2]), 8); 
else 

numloop c~·(argv' 16) ; 

;~·( Convert 1 s 1 into its HEX, DEC, or OCT equivalent ~'</ 

TRS-80 COLOR COMPUTER USERS-MAGAZINE 
Sell or trade your unwanted programs or hardware in this month ly 
newspaper. Find great buys. Li st your club or BBS. Fu ll of t ips, arti­
cles, rev iews and programs for your COCO. Don't de lay, subscrip­
tion starts at on ly $5.00 per 12 issues (1 year) c lassified ads on ly 
$.15 a word, use seperate sheet of paper for c lassif ied ads. 
Yes- I wou ld like a subscript ion to COCO ADS 

1 year third class mai l $5.00 
1 year first class & Canada $10.00 

Name 

________ ____ _ ____ Zip ___ _ 

Please have checks payab le to - P D Software 
P.O. Box 13124 Houston , Texas 77219 
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Educational Programs 

7 . Questions ? 1 . 
Questions - a powerful, easy to use, 
authoring program! Questions has as 
many uses as its owners have creativity. 
Teachers have used Questions to develop 
pre and post tests, to make copies of the 
same test with questions in a different 
order, and to review and reinforce difficult 
lessons with their students. But Questions 
is not limited to school uses. Enterprising 
people have found other uses for it. Party­
givers have used it to personalize games 
for baby and wedding showers, and for 
creating their own trivia games . Adminis­
trators have used it for inservice training. 
Children have written their own riddles 
with it. If you own Questions, you 'll find a 
way to use it. You will also be pleased with 
its many fine features: 

* Word processing commands that al­
low you to make changes as you type * Screen commands so you do not have 
to constantly refer to the manual * Options to take the quiz on the com­
puter or to print a hard copy of it * Sequential or random presentation of 
questions * The ability to print the same test with 
questions in a different order * The printing of an answer key * The option to use expanded printer 
lettering to create large print tests. * The ability to save quizzes to cassette 
or disk * A review feature which permits stu­
dents to study questions that have 
oeen missed * A record keeping system * Multiple choice, true/false , or fill 
in the blank formats. 

Questions is truly a professional authoring 
program that meets the needs of all of its 
users . 

16K ECB - Cass. $19.95 
32K ECB - Cass. $24.95 

32K Disk - $26.95 

***************************** 

Reading Comprehension Series 
Grades 2- 4 

B5 's Reading Comprehension Series is a 
set of data files to be used with the Ques­
tions program described above . Each file 
contains over 100 questions , organized 
into 6 to 8 sequential lessons . Lessons 
build from simple to complex. This series 
emphasizes the th inking aspect of reading. 
Simple sentence structure allows the stu­
dent to concentrate on thinking skills. 

Main Idea * Sequencing 
Fact & Opinion * Cause & Effect 

Each Title: Cassette - $10.95 
Disk $12.95 

Complete Series of 4 Titles: 
Cass. - $39.95; Disk- $41.95 

Most 85 programs are available 
W through Radio Shack® Express 

Order. 
A lradcmark of Tandy Corp; 

B-5 Software Co. 
1024 Bainbridge Place 
Columbus, Ohlo 43228 
Phone (614) 276-2752 
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numloop(s, conv) 
char ~·(s; 

int conv; 

int total = ~; 

while ((~'(s >= 
c~·(s >= 
('"l(s >= 

·~· && ~·(s 

'A' && ~·(s 

'a' && "/(s 

if ("~(s >= ·~· && ~·(s 

total = total 
else if (-J(s >= 'A' 

total total 
else 

<= I 9 I) II 
<= IF') II 
<= If I)) 

<= I 9 I) 
"/( conv + ~·(s++ - '~' ; 
&& "/(s <= IF I) 
~·( conv + ~·(s++ + 1~ - 'A'; 

total = total ~·( conv + ~·(s++ +1~ - 'a' ; 
putchar(total); 

Listing 8: cpa 

* CP: A UNIX-like file copy utility . 
* 68~9 Assembly Language 

* * Kevin Kuehl 
* 8~6 Division Road 
* Valparais o , IN 46383 
1t February 5, 1986 
1t 

*Calls: cp filel file2 copies from 'filel' to 'file2', appends to end of 
* 'file2' if it exists already. 
* cp filel dirl copies from 'filel' to 'dirl/fi lel', appends to 
* end of 'dirl/ filel' if it exists already . 

* 
NAM Cp 

IFPl 
USE /D~/DEFS/OS9Defs 
ENDC 

MOD cpend,cpnam,PRGRM+OBJCT ,REENT+l,cpent ,cpmem 
cpnam FCS /Cp/ 

****AAAAAAAAAk* AAAAAAAAAAAAAAAAA 

* * DATA AREA 

* attrs EQU %~~~~~111 exec, write, read at t ributes 
ORG iJ 

pathl RMB 1 
path2 RMB 1 
address RMB 2 
prmptr RMB 2 
fname RMB 5iJ 
buffer RMB 512 

RMB 2fJfJ Parameter Area 
RMB 2iJIJ Stack Area 

cpmem EQU 

********************.,'rldrlrldc*.,'ddrl<* 

* * PROGRAM AREA 

* cpent STX prmptr save the pointer 
cpfJ5 LOA ,X+ get next character 

CMPA #$fJD are we done? 
BEQ cpliJ yes, then go 
CMPA #$2fJ or at a new name? 
BNE cpfJ5 no, the get another 
STX address save the new pointer 
BRA cpfJ5 and see if we are done 



cpl~ LDX prmptr get the pointer 
LDA #READ. use READ access mode 
OS9 I$0PEN open the file 
LBCS error branch on error 
STA pathl save the path number 
PSHS X save the pointer 
LDX address get the new pointer 
LDA #DIR.+READ. use DIRECTORY READ access mode 
059 I$0PEN check to see if it exists 
BCC cp2~ yes, then go 
PULS X get the pointer 
STX prmptr save the parameter pointer 
LDA #UPDAT. use UPDATE access mode 
OS9 I$0PEN does file exist? 
BCC cplS yes, then go 
LDX prmptr else get the pointer 
LDA #UPDAT. use UPDATE access mode 
LDB #attrs get its attributes 
OS9 !$CREATE create the file 
LBCS error branch on error 

cplS CLR prmptr set to regular copy 
BRA cp4~ and copy the files 

**i'**''rl<**'t<**'"***''<*****i<**,b'<***'"'"* 
* 
* COPY TO A DIRECTORY 

* 
cp2~ OS9 I$CLOSE close the directory 

LBCS error branch on error 
LDX address get the parameter pointer 
LEAY fname,U point to the file name 

cp25 LDA ,X+ get next character 
CMPA #$~D are we done? 
BEQ cp3~ yes , then go 
CMPA #$2~ are we done? 
BEQ cp3~ yes, then go 
STA ,Y+ save it in string 
BRA cp25 go for some more 

cp3~ LDA #'/get a separator 
STA ,Y+ and save in string 
LDX prmptr get the pointer 

cp35 LDA ,X+ get next character 
STA , Y+ save it in string 
CMPA #$2~ are we done? 
BNE cp35 no, then go 
STX prmptr save the pointer 
LEAX fname,U point to file name 
LDA #UPDAT. use UPDATE access mode 
OS9 I$0PEN does file exist? 
BCC cp4~ yes, then go 

LEAX fname,U point to file name 
LDA #UPDAT. use UPDATE access mode 
LDB #attrs get its attributes 
OS9 !$CREATE make the file 
BCS error branch on error 
cp4~ STA path2 save the path number 

BSR copy copy the files 
LDA pathl get the path number 
OS9 !$CLOSE close the file 
BCS error branch on error 
LDA path2 get the path number 
OS9 !$CLOSE close the file 
BCS error yes, then go 
CLRB clear the error channel 
TST prmptr did we do a regular copy? 

* LOCAL * IN * LOS * ANGELES * 

THE E.D.C .. ~ FLIPPY 
ATTACK! 

DON'T RUIN YOUR DISKS! 
Highest Quality Certified Diskettes. True 
Flippies-Aiready "Doubled". DS/DD 
10/$17.95 + $2 .50 S & H 

2764 Eprom (10) $4.50 ea. 
27128 Eprom (10) 55.50 ea. 
6809E CPU $17.95 
6847 VOG $17.95 
6883 SAM $24.95 
LS785 NEW SAM $29.95 
RS DOS 1.1 $22.95 
Ext. Bas. 1.1 $24.95 
Est. Bas (28 Pin) $29.95 
4464 DRAM (2 chips) $34.95 
4164 DRAM (8 chips) $19.95 
Model 100 8K Upgrade $34.95 
Gold Rom "Y " Cable $22.95 

Quadrature Fan Module B 
Piezo Electric - .11 Watts 
Fits IN Coco- No Surge 

5 CFM - Low Noise - UL 
$29.95 + 2.50 S & H 

E.D.C. carries the most 
complete line of software 

and hardware in the market. 

• 232 RemotePius • by o .. id O.erin 

.-- Require• RS232 Pak or PBJ 2SP 
>" Remote Terminal Program 
>" Parallel to Keyboard 
>" No Lo•t or Garbled Dato 
>" Error Trapping >" Software Clock 
>" DUable Break Key .-- lnkey$ Support 
>" New Terminal Program 
>" Converoation Mode 

.-- All Ext. & DUk Commando RAINBOW 
;,... 20 Commando Added 
.-- Perfect for BBS 

CERT IFICATION 

SE AL 

.-- 4 Veroion.o Inc!: Ext., 1.0,1.1 & }DOS 

.-- Much More - V•e• 4K 

S24.95 + 2.50 S A B 10 ~ + ... 1 

VIP Writer/Speller is so good, it doesn't 
need the ads ... . .. . ...... $59.95 

Always $2.50 S& H = lib. Can = Call 

COLOR & MICRO COMPUTERS 
Software • Hardware • Support 

Educational • Small Business • Games 
VOICE (213) 254-6809 10 A.M.-10 P.M. 

BBS (213) 258-0640 24 HRS. 
300 and 1200 Baud 

Extended Hours+Call before coming. 
6130 YORK BOULEVARD 

POST OFFICE BOX 42718 
LOS ANGELES, CA. 90042 

MAKE CHECKS PAYABLE TO E.D.C. 
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BEQ error yes, then go 
LDX address get the dir. name addr ess 
CMPX prmptr are we done? 
BEQ error yes, then leave 

LDY #512 get its length 
LDA pathl get the path number 
OS9 I$READ read the file 
BCS copyerr branch on error 

LBRA cpl~ and copy the next file LEAX buffer,U point to the buffer 
LDA path2 get the path number 
OS9 I$WRITE print it in file ****>'< " ";, " " ;, " " " "**irirl<****>~**irlrl<* 

* * COPY THE FILES 

* 

BCC copy~S no errors, then read more 
copyerr CMPB #E$EOF is error an End Of File? 

BNE error no , then go 
copy PSHS U save the pointer RTS ReTurn from Subroutine 

LDA path2 get the path number 
LDB #$~2 get the status number 
OS9 I$GETSTT read in information 
BCS error branch on error 

error OS9 F$EXIT terminate the process 

OS9 I$SEEK seek to part of file 
BCS error branch on error 
PULS U get the old pointer 
copy~S LEAX buffer,U point to the buffer 

Listing 9: cpc 

EMOD end of Module 
cpend EQU * end of Program 

END 

;~·( CP: A UNIX-like file copy utility. Can copy multiple files in a directory 
and append on the end of an already existing file. 

Microware C Language 

Kevin Kuehl 
8~6 Division Road 
Valparaiso, IN 46383 
February 5, 1986 

Calls: cp filel file2 copies 'filel' t o 'file2', appends to the end 
of 'file2' if it exists already. 

cp filel dirl copies 'filel' to 'dirl/filel', appends to the 
end of 'dirl/filel' if it exsts already. 

#include <stdio.h> 
#include <modes.h> 

main(argc, argv) 
int argc; 
char ~b'(argv; 
{ 

int pnl, pn2; 
int ptr = argc - 1; 
int length= strlen(argv[ptr]); 
intx i = ~; 

if (argc 1) 

~·(; 

error("Usage: cp filel file2 OR cp filel ... directoryl", NULL); 

else if (access(argv[ptr], S IFDIR) == -1) ( 
if ((pnl = open(argv[l], _READ))== -1) 

error("Can ' t open" , argv[l]); 
else if (access(argv[2], S IWRITE + S_ IREAD) == -1) 

if ((pn2 = creat(argv[2], S_IWRITE + S IREAD)) -1) 
error("Can't make", argv[2]); 

else if ((pn2 = open(argv[2], WRITE+ _ READ)) -1) 
error("Can't open" , argv[2]); 
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copy(pnl, pn2); 
close(pnl); 
close(pn2); 

else 
while (--argc > 1) { 

stradd(argv[ptr], "/", length); 
strcat(argv[ptr], argv[++i]); 

if ((pnl = open(argv[i], _READ)) -1) 
error("Can't open", argv[i]); 

else if (access(argv[ptr], S_IWRITE + S IREAD) == -1) 
if ((pn2 = creat(argv[ptr], S IWRITE + S IREAD)) -1) 

error("Can't make", argv[ptr]); 
else if ((pn2 = open(argv[ptr], WRITE+ _READ)) -1) 

error("Can't open", argv[ptr]); 

copy(pnl, pn2); 
close(pnl); 
close(pn2); 

copy(pnl, pn2) 
int pnl, pn2; 

char buffer[512]; 
int length; 

lseek(pn2, ~1, 2); 

while ((length = read(pnl, buffer, 512)) > ~) 
write(pn2, buffer, length); 

error(errl, err2) 
char *errl, *err2; 
( 

fprintf(stderr, "CP: %s %s\n", errl, err2); 
exit(~); 

stradd(ptrl, ptr2, len) 
char *ptrl, *ptr2; 
int len; 

int i = ~; 

while (i++ < len) 
~·(ptrl++; 

while (*ptr2 != '\~') 
~·(ptrl++ = ~·(ptr2++; 
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THESE FINE STORES 
CARRY THE RAINBOW 

The retail stores listed below carry THE RAINBOW on a regular basis and may have 
other products of interest to Tandy Color Computer users. We suggest you 
patronize those in your area. 

AI.ABAMA Bob's in Newtown MAINE 
Birmingham Jefferson News Co. Bob's News Emporium Brockton Voyager Bookstore 
Brewton McDowell Electronics Bob's Rogers Park Caribou Radio Shack 
Florence Anderson News Co. Book Market Waterboro Radio Shack 
Greenville M & B Electronics • East Cedar MARYLAND Madison Madison Books North Cicero 
Montgomery Trade 'N' Books West Dlversey Sliver Spring Layhlll Newsstand 

ALASKA E. B. Garcia & Associates MASSACHUSETTS 

Fairbanks Electronic World 
Kroch's & Brentano's Brockton Voyager Bookstore 

South Walbosh Cambridge Out Of Town News 
ARIZONA West Jackson Fitchburg Comers Book Shop 
Phoenix Gemini Computers 516 N. Michigan Ipswich Ipswich News 

TRI-TEK Computers 835 N. Michigan Littleton Computer Plus 
Sierra Vista Livingston's Books Parkway Drugs Lynn North Shore News Co. 
Tempe Books Etc. Parkwest Books Quincy Soft Ware House 

Computer Library S!llndmeye(s Bookstore Rehoboth Arel Computer & Electronics 
Tucson Anderson News Co. Unlv. of Chicago Bookstore MICHIGAN Unlv. of Illinois Bookstore 

ARKANSAS Videomat. Inc. Allen Park Book Nook, Inc. 
Fayetteville Vaughn Electronics/Radio Shack Chillicothe Book Emporium Dearborn DSL Computer Products 
Little Rock Anderson News Co. Danville Book Market Durand Robbins Electronics 

CALIFORNIA Decatur Book Emporium Harrison Harrison Radio Shack 

Chula Vista R & R Software K-MartPiaza Lowell Curt's Sound & Home Arcade Center 

Citrus Heights Software Plus Northgate Mall MI. Clemens Key Book Shop 

Grass Valley Advance Radio, Inc. East Moline Book Emporium Michigan Radio 

Half Moon Bay Strawtlower Electronics Evanston Chicago-Main News Muskegon The Eight Bit Corner 

Hollywood Levity Distributors Geneseo B &J Supply OWosso C/C Computer Systems 

World Book & News Co. Kewanee Book Emporium Perry Perry Computers 

Lompoc L&H Electronics Emporium Lisle Book Nook Perry 011 & Gas 
Roseville New Horizons 

Los Angeles E.D.C. Industries Newton Bill's TV Radio Shack 
Royal Oak Software City 

Polygon Co. Oak Brook Kroch's & Brentano's 
Sacramento Tower Magazine Oak Park Kroch's & Brentono's St. Johns Clinton Electronics 

Santa Rosa Sowye(s News. Inc. Paris Book Emporium Sterling 

Sunnyvale Computer Literacy Peoria Book Emporium Heights Sterling Book Center 

Srnerldan Village Tecumseh White Electronics 
COLORADO Westlake Shopping Center Wyoming Gerry's Book Co. 
Westminster Software City Book Markel MINNESOTA 

CONNECTICUT Illinois News Service Minneapolis Read-More News 
Danbury Computer Serv. of Danbury Schaumberg Kroch's & Brentano's Willmar The Photo Shop 

DELAWARE 
Skokie Kroch's & Brentano's 

MISSISSIPPI Springfield Book Emporium 
Middletown De/marCo. Sangamon Center North Grenada Stereo Store of Grenada. inc. 
Milford Milford News Stand Town & Country Shopping Ctr. Starkville Stonehenge Computer Software Center 
Wilmington Normar, Inc.-The Smoke Shop Sunnyland Book Emporium MISSOURI 

FLORIDA West Frankfort Paper Place Farmington Ray's TV & Radio Shack 
Boca Raton Software, Software. Inc. Wheeling North Shore Distributors Kirksville T&R Electronics 
Cocoa The Open Door Moberly Audio Hut 
Davie Software Plus More St. Louis Book Emporium 
Ft. Lauderdale Electronics Engineers INDIANA Computer Xchange 

Mike's Electronics Distributor Berne White Cottage Electronics Saftwalre Centre 
Jacksonville The Book Nook Columbus Micro Computer Systems. Inc. University City Final Edition 

Book Town Garrett Finn News Agency. Inc. MONTANA Deana's TV Greenwood The Computer Experience Whitefish Consumer Electronics of Whitefish 
Melbourne City Newsstand Highland Computer Health Consultants 

The Little Store Indianapolis Bookland, Inc. NEBRASKA 
North Miami Indiana News Lincoln Hobby Town 

Beech Almer Bookstore Jasper Elex Mart Omaha Computers & Components 
Orlando Book Mania Madison Area Offtce Supplies 
Panama City Boyd-Ebert Corp. Martinsville Radio Shack 
Pensacola Anderson News Co. Walbash Mlttlng's Electronics NEVADA 
Pinellas Park Wolf's Newsstand IOWA Battle 
Sarasota Family Computers Mountain Stewart's Radio Shack 
Sunrise Sunny's at Sunset. Inc. Davenport Interstate Book Store Las Vegas Hurley Electronics 
Tallahassee Anderson News Co. KANSAS NEW HAMPSHIRE 
Tempo Fine Print Bookstore Topeka Palmer News, Inc. West Lebanon Verham News Corp. Sound Trader & Computer Center Town Crier of Topeka, Inc . 
Titusville Computrac Wichita Amateur Radio Equipment Co. NEW JERSEY 

GEORGI" Lloyd's Radio Cedar Knolls Village Computer & Software 

Bremen Bremen Electronics/Radio Shack Cherry Hill Software City 

Cummings Kent Radlq Shack Clinton Micro World II 

Jesup Radio Shack KENTIJCKY Lawrenceville Micro Con Software Center 

Marietta Act One Video Danville Boyle Electronics Linwood Software City 

Toccoa Martin Music Radio Shack Georgetown Goodwin Electronics Marmora Outpost Radio Shack 
Hopkinsville Hobby Shop Montvale Software City 

IDo\HO Louisville The Computer Store Pennsville Dave's Elect. Radio Shack 
Moscow Johnson News Agency Paducah RodloShack River Edge Software City 

ILLINOIS Paintsville R-Kat Electronics Rockaway Software Station 

Aurora Kroch's & Brentano's 
Pikeville Gus-Stan Enterprises Summit Software City 

Belleville Software or Systems 
Princeton Miller Electronics VIllas Art's Electronics 

Champolgn Book Market LOUISIAN" NEW MEXICO 
Chicago B. Dalton Booksellers Crowley Acadlana Newsstand Alamogordo New Horizons Computer Systems 

N. Walbash St. Gretna Computer Supply Store Albuquerque Desert Moon Distributors 
West Jackson St. Monroe The Book Rack Page One Newsstand 
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NEW YORK RHODE ISLAND lnnisfail L& S Stereo 
Brockport Lift Bridge Book Shop. Inc. Wa!Wick Software Connection Leduc Radio Shack Associated Stores 
Elmira Heights Southern Tier News Co .. Inc. SOUTH CAROLINA 

Lethbridge Datatron 
Fairport Software City Lloydminster Lloyd Radio Shack 
Fredonia On Line: Computer Access Center Charleston His. Software Haus, Inc. Okotoks Okotoks Radio Shack 
Hudson Falls GAWest&Co. Gaffney Gaffney Book Store Peace River Radio Shack Associated Stores 
Johnson City Unicorn Electronics Greenville Palmetto News Co. T ovener Software 
New York Barnes & Noble-Sales Annex Hilton Head Megatron Corporation St. Paul Walte(s Electronics 

Coliseum Books Spartanburg Software City Stettler Stettler Radio Shack 
Eastern Newsstand Union Fleming's Electronics Strathmore Wheatland Electronics 

Grand Central Station. Track 37 TENNESSEE Taber Pynewood Sight & Sound 
200 Park Ave .. (Pan Am #1) Chattanooga Anderson News Co. West lock Westlock Stereo 
55 Water Street Guild Books & Periodicals Wetaskiwln Radio Shack 
World Trade Center #2 Dickson Highland Electronics BRITISH COLUMBIA First Stop News Knoxville Anderson News Co. Burnaby Compulit 

Idle Hours Bookstore First Byte Computer Co Burns Lake VI. Video Works 
International Smoke Shop Memphis Computer Center Campbell 
Jonll Smoke Software. Inc. River TRS Electronics 
Penn Book Nashville Mosko's Book Store Chilliwack Charles Parker 
Software City Smyrna Delker Electronics Coortenay Rick's Music & Stereo 
State News 
Usercom Systems. Inc. TEXAS Dawson Creek Bell Radio & TV 

Walden Books Elgin The Homing Pigeon Golden Taks Home Furnishings 

World Wide Media SeiVices Ft. Worth Software Terminal Langley Langley Radio Shack 

N. White Plains Software City Houston MlcroSolutions N. Vancouver Microwest Distributors 

Rochester VIllage Green Orange Northway Books & News Nelson Ollve(s Books 

World Wide News San Antonio CoCo Nuts Parksville Parksville TV 

Woodhaven Spectrum Projects UTAH 
Penticton D.J.'s 

Four Corner Grocery 
NORTH CAROLINA Murray Deseret Book Salmon Arm Matrix Computing 
Aberdeen 

Cary 
Charlotte 

Havlock 
Hickory 
Marion 

NORTH DAKOTA 
Fargo 

OHIO 
Blanchester 
Canton 
Chardon 
Cincinnati 
Columbiana 
Coshocton 
Dayton 

Fairborn 
Girard 
Kent 
Kenton 
Lakewood 
Lima 

Miamisburg 
MountOrab 
Rocky River 
Toledo 
Xenia 

OKLAHOMA 
Hobart 
Oklahoma 

City 
Tulsa 

OREGON 
Portland 

PENNSYlVANIA 
Allison Park 
Altoona 
Brookville 
Malvern 
Philadelphia 

Phoenixville 
Pittsburgh 
Pleasant Hills 
Temple 
Tunkhannock 
Wind Gop 
York 

King Electronics VIRGINIA Sidney Sidney Electronics 
Radio Shack Gatton Electronics Marketing Smithers Wall's Home Furniture 
News Center In Cary Village Norfolk 1-0 Computers 100Mile 
Newsstand lnt'l Richmond Software City House Tip Top Radio & TV 
Papers & Paperloock 

WASHINGTON MANITOBA 
Computer Plus 
C2 Books & Comics Newport Nantronlcs Altona LA Wiebr Ltd. 

Boomers Rhythm Center Seattle Adams News Co .. Inc. Lunder Goranson Elec. 
Tacoma B & I Magazines & Books Morden Central Sound 

Nybbles 'N Bytes The Pas Jodi's Sight & Sound 
Computer Associates 

WEST VIRGINIA 
Selkirk G.L. Enns Elec. 
Virden Archer Enterprises 

Huntington Nick's News Winnipeg J & J Electronics Ltd. 
JR Computer Control Logan Stan's Electronics & Radio Shack 
Little Professor Book Center Madison Communications. LTD NEW BRUNSWICK 
Thrasher Radio & TV Parkersburg Valley News SeiVice Moncton Jeffries Enterprises 
Cinsott 

WISCONSIN 
Sussex Dewitt Elec. 

Fidelity Sound & Electronics 
Utopia Software Appleton Badger Periodicals NEWFOUNDLAND 

Huber Heights Book & Card Cudahy Cudahy News & Hobby Botwood SeaportEiec. 

Wilke News Ladysmith Electronics, Etc. Carloonear Slade Realties 

News-Readers Milwaukee Book Tree NOVA SCOTIA 
Girard Book & News Booked Solid Halifax Atlantic News 
The News Shop Booked Solid II 
T.W. Hogan & Associates HolVey Schwartz Baakshop ONTARIO 

Lakewood International News Univ. of Wisconsin Bookshop Aurora Compu Vision 

Brunner News Agency Sturgeon Boy Door County Electronics Concord Ingram Software 

Edu-Caterers WYOMING 
Exceter J. Macleane & Sons 
Hamilton Data man Wilke News Casper The Computer Store Hanover Modern Appliance Centre Mount Orab Radio Shack 

Programs Unlimited Huntsville Huntsville Elec. 

Leo's Book & Wine Shop ARGENTINA Kenora Donny "B" 

Fine Print Books Cordoba Informatica Y Telec omunlcaclones Kingston T.M. Computers 

AUSTRALIA: 
Listowel Modern Appliance Centre 
South River Max TV 

Shortgrass Electronics Kingsford Paris Radio Electronics Dennis TV 
CANADA: QUEBEC Merit Micro Software ALBERTA 

Steve's Book Store Banff Banff Radio Shack 
LaSalle Messageries de Presse Benjamin Enr. 
Pont. Rouge Boutique Bruno Laroche 

Blairmore L & K Sports & Music 

Fifth Ave. News Bonnyville Paul Tercier SASKATCHEWAN 
Brooks Double "D" AS. C. Radio Shack Assiniboia Telstar News 
Calgary Bi lly's News Estevan Kotyk Electronics 
Claresholm Radio Shack Associated Stares Moose Jaw D&S Computer Place 

Software City Drayton Valley Langard Electronics Nlpiwan Cornerstone Sound 
Newborn Enterprises Edmonton CMDMicro Regina Regina CoCo Club 
Larry's Stereo Shop Kelly Software Distributors Software Supermarket 
Personal Software Edson Radio Shack Saskatoon Everybody's Software Library 
City Software Center FaiiVIew D.N.Il. Furniture & TV Shellbrooke Gee. Laberge Radio Shack 
Newsy Fox Creek Fox City Color & Sound Tisdale Paul's SeiVice 
Stevens Radio Shack A.S.C. Radio Shack Unity Granrs House of Sound 
All-Pro Souveniers Ft. Saskatoon Ft. Mall Radio Shock YUKON 
Pitt Computer & Software Grande Whitehorse H & 0 Holdings 
Software Corner Cache The Stereo Hut 
The Donna Comm. Co. Grande 
Micro World Centre The Book Nook PUERTO RICO 
The Computer Center of York Hinton Jim Cooper San Juan Software City 

Also available at all B. Dalton Booksellers, and selected Coles Bookstores, 
Waldenbooks, Pickwick Books, Encore Books, Barnes & Noble, Little 
Professors, Tower Book & Records, Krech's & Brentano's, and Community 
Newscenters. 
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ADVERTISER'S INDEX 
We encourage you to patronize our advertisers- all of whom support the 

Tandy Color Computer. We wi l l appreciate your mentioning THE RAINBOW when 
you contact these firms. 

After Five Software ............ 159 
Ark Royal Games ..•............ 15 
B5 Software .................... 234 
Bangert Software Systems ......... 16 
Cer-Comp .•..............• 160, 161 
Challenger ..................... . 80 
Cinsoft ........................ 152 
CNR Engineering ...•....•...... 227 
CoCo Trend .................. 156 
Cognitec ...................... 13 
Colorware ............... 65, 66, 67 
Computer Center ............... 35 
Computer Island ......... . 208, 209 
Computer Plus .................. 3 
Computerware .............. ..• 85 
Computize, Inc ... .. .....•..... 241 
Cosmos Computer Services Inc. 

........................... 72 
Cozy Software ............... . .. 222 
D &A Research ............... 167 
Dayton Associates of 

W. A. Hall, Inc ............. 144 
Derby City Software ..•......... 24 
Derringer Software .......... 94, 95 
Diecom ................... .. .. 203 
Dragon User ........•......... 134 
DYNACALC .................... 223 
Dynamic Electronics, Inc .•....... 207 
E. D.C. Industries .•.............. 235 
Federal Hill Software ....... .. . 102 
Group Technology ....... . .... 119 

D Call: 

Hard Drive Specialists ....•.... IFC 
Hawkes Research Serv ices ..... 159 
hi-tech ........................ 81 
HJL div . of Touchstone 

Technology, Inc . . . •..•.... IBC 
Howard Medical ..... . ..... 34, 242 
lntercomp Sound .............. 156 
J & M Systems ................• BC 
J & A Electronics .............. 102 
Johnson, D.P . . ................. 231 
Kelly Software Distributors ....•.• 163 
Logicware . . .................• 149 
Mark Data Products . . . .... 126, 127 
Metric Industries ...........•.• 136 
MichTron ..................... 120 
Micro Works, The ............. 192 
Microcom Software ........ . .... 17 
Microtech Consultants Inc ....... 86 
MicroWorld ........... ... ..... 118 
Mix, Tom Software ............ 143 
Moreton Bay .................. 180 
Novasoft .. ...... •....• ........ 142 
Other Guys Software, The ....... 84 
Owl-Ware .................• 22, 23 
PCM ..... . ................... 137 
PO Software .................. 233 
Perry Computers .............. 186 
Plan-Net Forms ............... 119 
Polygon Co ...........•....... 133 
Preble's Programs, Dr ............ 9 
Prickly-Pear Software ... ....... 31 

Jfu 
~ 

~Call: 
Shackleford, Nolan, Davis, Gregg and Associates 
Cindy Shackleford, president 

Kim Vincent 
Advertising Representative 
The Faisoft Building Shirley Duranseau 

Advertising Representative 9509 U.S. Highway 42 
12110 Meridian South, Suite 5 P.O. Box385 
P.O. Box 73-578 Prospect, KY 40059 
Puyallup, WA 98373-0578 

(206) 848-n66 
(502) 228-4492 
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PXE Computing •.....•.......... 7 
Radio Shack ......•. 47, 49, 51,129 
Rainbow OS-9 Book ............ 73 
Rainbow Binder .•...•.......... 25 
Rainbow Bookshelf ..........•. 215 
Rainbow Gift Subscription ...... 99 
Rainbow On Tape ............. 173 
RAINBOWfest .............. 90, 91 
REM Industries ................ 118 
Robotic Microsystems ..... ... . . 30 
Saguaro Software ............. 164 
Selected Software .............. 55 
Software House, The .......... 113 
Software Support, Inc ........ 78, 79 
Soistman Enterprises, Inc . ..... 170 
Spectrog ram .......•.......... 101 
Spectrosystems •.........•.. . .. 53 
Spectrum Projects Inc. 

.... 105, 106,107, 109, 110,1 11 
Speech Systems 

........... 56, 57' 58, 59, 60, 61 
Sugar Software ............... 187 
Sunrise Software •..•.•........ 169 
T & D Software •.•............. 185 
Tepco ........................ 103 
Tothian Software Inc . •. ........ 171 
True Data Products ....... 174, 175 
VCR .•.•............•......... 146 
Wasatchware .............•... 168 
Woodstown Electronics ........ 183 
Workbase Data Systems ....... 167 

Ill Call: 
Jack Garland 
Garland Associates, Inc. 
10 Industrial Park Road 
Hingham, MA 02043 

(617) 749-5852 



ARE YOU LOOVING FOR A HI-RES GRAPHIC 
~ SCREEN PRINT DUMP? 

---
--- ---=---=~ ,__ ---=-

HARDCOPY · Hardcopy is more than just a screen print dump, compare these features with any 
--------- ____ ._._.. ----- - -...- - -- - - -...-. ,_. iiliiiiii.iliFi other graphic dump program on the market 

Full GRAPHICOM/GRAPHICOM PART II compatibll!ty! Loads STANDARD 6K images, 
GRAPHICOM pictures, and COCO MAX pictures too! 
BLACK & WHITE or GREY SCALE printing. In GREY SCALE printing, colors are printed as 
user definable patterns. Supports hi-res In all 4 GRAPHICOM disp lay modes! THE ULTIMATE PRIHTER UTILITY 
lx, 2:a, 3z PRINTOUTS- Three menu options a re reserved for the most frequently used prin­
tout s izes; I x (quarter page), 2x (half page), and 3 x (full page). 

ILJ~i-~ 
GRAPHIC LABELS · The label printing optio n allows the user to create cus to m mailing o r disk 
labels with professional looking results. : : 
GREEnNG CARDS • The greeting card option allow s the user to custom des ign greeting ca rds 
using both text and graphics. I I GIANT POSTERS · The poster option prov ides the user with a means of reproducing a hi-res 
graphic to a m ulti-sheet poster. 
SPECIAL EFFECTS · The specia l effects option a llows the user to d irectly cont ro l the printi ng 
d irectives, ROTATION, XI V SIZE, X/ V FLIP, XI V GRID, XI V FILL, TAB. WINDOW , POS/ NEG 
IMAGE. and mo re' IDt:ll USER CALL - Have an applicatio n that HARDCOPY doesn·t q uite ma tch? HARDCOPY routines 
can be added to EXTENDED BASIC throu~h the USR comma nd' 

IDS 4801560-G Ca t. No. I 70WD Gemin i lOX Cat. No. 174 WD 
HARDCOPY • requires a 64K Color Okl 82A (Oklgraph) . Cat. No. I 79WD Gemini SG- 1 01 15 . Cat. No. 178WD 
Computer oc Color Computer ll. Okldata 92 
a nd a t leas t one disk drive .It sup· Epson LX-80 
ports 1 to 4 disk drives , keyboard Epson MX-80 
or joystick input. Please specify Epson RX-80 
printer and cat. number when Epson FX-80 
o rdering. Rlteman PlUS . 

Ca t. No. I 71 WO 
Cal . No. 173WD 

. . Cat. No. 172WD 

.. Ca l . No. 173WD 
Ca t. No. 173 WD 

. Ca l . No. 177 WD 

DMP-10 5 Cnt . No 
DMP- 11 0 Cnt . No 
DMP-120 Cat. No 
OMP- 130 Cat. No. 
DMP-200 Cat. No. 
CGP-220 Ca t. No. 

183 WD 
180 WD 
176 WD 
180WO 
175 WD 
l8J WD 

©1984 WHITESIHITH U:t.O 
ALL RICHTS RESERVED 

• Due to hardware differences, some features may function differently on certain printers. HARDCOPY PRINT UTILITY ... . . $29.95 

ALL RJ:CHTS 

GRAPHICOM PART II 

NEW LOW PRICE! 
GRAPHICOM 
DIGITIZER $159.00 

Input directly Into Graphlcom fo r easy 
enhancements , manipulation, stampi ng, 
and storage. Accepts composite video 
signal in ( 1.0v p·p) from video camera , 
VCR. v ideo d isc player, another com· 
puter, or other compatib le video sources. 
View "off a ir" or "VCR" digitized video at 
close to real-time. "Snapshot" video 
fram es to the digitizer's internal memory . 
No s low , da ta serial manipulation. 

Use with your multi-pak, "Y" box, or a 
·y · cable ("Y" cable ava ilable at 5 19.95) 
Video is input via a "BNC" connector. 
External controls for HORIZONTAL POSI­
TION, VERTICAL POSITION, HORIZON­
TAL WIDTH , BRIGHTNESS, and CON­
TRAST (FUZZ) se ttings. 
Don't be fooled by imilations ... this is the 
GRAPHICOM VIDEO DIGITIZER the 
only digitizer that "DIRECTLY" inputs in­
to Graphicom 
REQUIRES 6411 COCO, I DISII DRIVE, 
AND 2 ANALOG JOYSTICIIS. FREE 
GRAPHICOM PROGRAM , PICTURE 
DISII , AND GRAPHICOM UTILITY SUP­
PLIED WITH PURCHASE OF VIDEO 
DIGITIZER (A $50 VALUE). 

$29.95 

You COULD SPEND $100.00 OR MORE TO UPGRADE 
YOUR GRAPHICS SYSTEM, JUST BUY . . . 

Eclipse (Zoom) 
Super Paint (Paint) . 
Shrinx (Reducer) . 

. 5 19 .9 5 / Moreto n Bay 
S 19 .9 5 / Michtron 
52 I . 95/Grafx 

Text Mas ter (Hi-Res Text) 
G.C.U . (Disk Utilities) 

.S29.951 Da ta Man 
5 19.95 Compul ize 

OR YOU COULD SPEND $24.95 FOR GRAPHICOM PART II AND GET: 
a video proceastna: package that provides many functions that are missing in Graphlcom. 
Here are just a few of the featuru provided by Graphlcom Part 11: 

ENLARGE/REDUCE/ROTATE 
Enla rge o r redu ce any portion of a graphic screen, jus t like a photogra phic e nlarger ~ Rota te by any d egree or 
frac tion of a degree around a ny point on the scree n . 
PAINT 
Pain t o r "fill -in" any irregula r a rea on the screen! More than 50 d ifferent colored palle rns available. Addi­
tional pain t pa tterns may be use r-defin ed . 
PAN & ZOOM 
"Zoom in" x2 , x4, or x8 on a ny portion of the screen to do fine pixel work. Allows ed iting of Graphicom 
cha rac ter se ts with ease ! 
TYPESETTER & FONT EDITOR 
Add text in 16 d ifferent s izes, a lso supports user definable foregrou nd & background colors. Design & Edit 
characters fo r use in the typesetter. 
PIXEL BLASTER 
Allows the user to eas ily subs titut e o r rem ove colo rs . Widen lines. swap BLUE & RED w ithout effec ting 
BLACK & WHITE. etc. 

GRAPHICOM PART II DOES NOT REQUIRE GRAPHICOM TO RUN! 
RESERVED 

$24.95 
Graphlcom Part II requires a 64K extended disk bas ic sys tem, and supports 1 to 4 disk drives. keyboard or 
joys tick (ana log or sw itch type) input. It will load and save both Standard BIN f11 es a nd Graphlcom sc reens. 
All fun ctions support color o r Hi-Res ope ration, as w ell as the 4 screen display modes. 

GRAPHICOM $24.95 
Cataloa No. . . . . . . . Ill GD 
Simply stated - One of the One:st graphic 
proa:rams written for the Color Computer! 
FEATURES, 
• 5-U-P-E-R U-5-E-R F-R-1-E-N-D-L-Y ! 
• Supports 4 Hi-Res display modes 
• 4 page animation mode 
• Color Palette with over 15 color patterns 

for use with Hi-Res a rtifact 
• Send/ Receive pictures over modem 
• Supplied utility allows capturing Hi-Res 

screens from most COCO arcade games 
• Multiple Hi-Res charac ter fonts (user re­

definable) 
• Suppli ed utility fo r tran sfe rring 

Graphicom screens to Basic or other 
MI L programs. 

• Supplied utility for loading screens from 
Basic or other sources 

• Built in Hi-Res SCREEN PRINT (compati­
ble w ith EPSON, C- ITOH, GEMINI-10, 
OK!, plus Radio Shack"s LP-VII, LP-VIII, 
DMP-100, DMP-200, and GCP-11 5 
printers) from I I 0 Io 9600 baud 

• SEND/RECEIVE slow-scan television 
• Many additional features, operating 

hints, hardware mod 's and suggestions, 
etc. 

REQUIRES 6411 COCO, I DISII DRIVE, 
AND 2 ANALOG JOYSTICIIS 

NEW MASTER KEY II 
New Improved Version! A hardware product 
that takes control of any program regardless of 
protection. Now use w ith RS Multi-pak, "Y" 
cable or optional ex tender cable. Captures 
register contants as they were when Master Key 
11 was engaged. Complete disassembler, 
memory save, and much more. Requires some 
familiarity with Assembly Language. 
ROM PAil Cat. No. 160HR . . . $ 99.95 
Cat. No. 161HR With Ext. Cablt . .. $109.95 

PICTURE DISR SETS 
Available from COMPUTIZE 
4C - Art ifact color palette 
SC -Large character se ts (from Derringer Soft­

ware) 
6C · Same as SC but set up as stamp ~t 

Picture Dtak Set I $19.95 
7 - Misce llaneous Art Set #I 
8 · Misce llaneous Art Set #2 
9 · Miscellaneous Ads and Examples 

Picture Disk Set 2 $19.95 
I 0 - Misce llaneous Fonts 

II C- Artifact color palette type fonts 
Plcturo Disk Set 3 . $14.95 
12C- Art demo from WHITESMITH 
13C - GRAPHICOM PART II function demo 

Picture Disk Set 4 .. . $14.95 

GC II FONT DISRS 
Each disk contahu 10 or more foa.ta. (4 ver­
sions of tach font, one for each dlaplay mode). 
14C- GCII Fonts Disk #I 
15C- GCII Fonts Disk #2 
16C- GCII Fonts Disk #3 

GRAPHICOM PART ll Font Disks . . . Sl9.95 

TRIPLE TRANSFER 
UTILITY © 

Transfer contents of disk to tape • 
Transfer contents of tape to disk • 
Automa tically relocates cassette pro­
grams that conflict w ith the disk operat­
ing system • Displays machine language 
program addresses • Copies ASCII, Basic, 
& Machine Language Programs • All con­
tained in I menu driven program! 

REQUIRES 3211 CC EXT. 
Cassette $19.95 .. Cat. No. 1 05CT 
Disk $24.95 . . , . Cat. No. lOSCD 

SUPER BACR-UP 
UTILITY © 

. .. WITH S.B.U. FROM COMPUTIZE ­
YOUU NEVER NEED AN OTHER BACK­
UP UTILITY FOR YOUR COCO!!! 
SUPER BACK-UP UTILITY WILL PER­
FORM ALL OF TH E FOLLOWING FUNC­
TIONS, 
I . TAPE TO TAPE (Rega rdless of mos l 

protec tion schemes!) 
2 . TAPE TO DISII (Move Casse tte p ea­

grams to Disk!) 
3 . AUTO RELOCATE (Foe those Cassette 

program s that confli ct w ith Disk 
opera ting systems.) 

4. DISII TO TAPE (Place Disk pmgrams 
onto Cassette) 

5. DISII TO DISII (Ouc pow erfu l Splii -N­
Image Program. Copies regardless of 
mos t protection schemes!) 

• MENU DRIVEN 
• REQUIRES 32R EXTENDED COCO 
• REQUIRES I OR 2 DRIVES 
• ALL MACHINE LANGUAGEII! 
COMPARE WITH OTHER INDIVIDUAL 
PROGRAMS COSTING IN EXCESS OF 
$100.00 
DISK $49.95 . . .. Cat . No . 107CD 

SPIT-N·IMAGE.© 
MI L Disk Back-Up Utility 

There is no need to suffer the heartbreak 
of crashed disks any longer. Spit-N-lmage 
wi!I crea te a mirror image of your 
valuable disk programs which do not res­
pond to normal back-up functions . Will 
also initialize and back-up in one pass . 
Data processing experts always insist on 
having a back-up - it's good a practice . 

REQUIRES 32R CC 
DISR $34.95 . . . . Cat. No. lOlCD 



Express 
COD or Checks 
School P.O.'s 

New Dual Mode EPSON 
The new Epson LX-80 offers printing flexibility in 
two modes: one mode allows you to print in a quick 
(100 cps) dot-matrix style for programming and 
graphics, and the Near Letter Quality mode (16 
cps) produces precise (240 dots per inch), 
beautiful type for correspondence, reports, and 
similar purposes. The LX-80 offers 160 different 
type-style combinations, including Pica, Elite, 
Enlarged, Emphasized, Condensed, Subscripts 
and Superscripts, and type-styles can be selected 
quickly from the top control panel or from program 
control. Comes standard in friction feed; tractor op­
tion is also available. 
LX-P package includes an LX-80, a serial Inter­
face, a Color Computer to E'pson cable, and 
Printer Tutorial that teaches you how to pro­
gram the different type styles ($29.95 value). 

LX-P: LX-80 package $317 ($7 shpg) 
ET-1 tractor option for LX-80. $29.50. 
SF-1 Single-sheet feeder for the LX-80. $145 ($7 

shpg) 

Epson 
Epson 
Bolek 
Howard 

RX-80 FT repack 
LX-80 New 
Serial to parallel converter 
CoCo to Epson cable 

DM-1 Disk mailer holds from one 
to five diskettes 
200 lb. cardboard construction 
25 mailers/box 

MONITORS 

$207. 
$249. 
$68.45 
$25. 

$20. 

123 Zenith 12" Grnn Scrnn, 640 dots x 200 dots 
resolution, 15 MHz band width. $114 ($7 shpg) 

123A Zenith 12" Green Screen Special, $87.50 
($7 shpg) 80 Column non glare 

122 Zenith 12" Amber Screen, 640 dots x 200 dots 
resolution, 15 MHz band width. $117 (7 shpg) 

141 Roland 13" Color Monitor with speaker, 
270 dots x 200 dots resolution, 4MHz band width 
$247 ($12 shpg) 

All monitors require video controller. 
Reverse video free with monitor order. 

MEMORY 
64K Upgrades- 1 Year Warranty 

84·E1 forE Boards with complete instruct tons. Re­
move old chips and replace with preassembled 
package- no soldering or trace cuts. $28.45 ($2 
shpg) 

84·F1 for F Boarda. No soldering needed. Capacitor 
leads must be cut . $24.45 ($2 shpg) 

84·2 for COCO 2. Kit requires one solder potnt , no 
trace cuts. $24.45 ($2 shpg) 

CONTROLLERS 
New Controller from J&M: Has switch that allows 
either JDOS or AS DOS to be the disk operating 
system; eliminates software compatibility problems, 
while preserving the advantages of J&M's gold con­
tacts and data separator. Also added to the DC-2 is 
a parallel port, which means a serial interface is no 
longer needed to make a parallel printer (like the 
Epson) work. 
DC-2 Disk Controller with JDOS. $128 ($2 shpg) 
RS-1: RS DOS ROM Chip. $20.00 ($2 shpg) 
DC-1 Disk Controller reads and writes to 35 and 40 

track single and double-sided drives for a// models 
of the Color Computer w/ JDOS. $128 ($2 shpg) 

VC-1 Video Interface mounts inside Color Computer 
by piggy-backing ICon top of interface-no solder­
ing, no trace cuts. All models give composite video 
& sound. $24.45 ($2 shpg) 

VC-2 for COCO 2-mono only. $26.45 ($2 shpg) 
VC-3 for COCO 2- both color or monochrome 

$39.45 ($2 shpg) 
VC-4 for new Color Computer (no sockets, chips are 

soldered to mother board). Attaches with spring­
loaded clips. Color or mono. $39.45 ($2 shpg) 

EPSON AND J&M 
The EJ-P Package 

The Epson LX-80 Printer teamed with our new 
J&M DC-2 Controller gives you top printing 
capabilities plus bui lt-in switch gives JDOS or 
Radio Shack DOS so all software can run on your 
Color Computer. Package includes: Epson LX-80 
Printer with ET-1 tractor; DC-2 controller; 
parallel Color Computers to J&M cable; 
Epson Printer Tutorial ($29.95 value). 

Complete EJ-P package $425.00 ($7 shpg) 

DD-2 Double sided 360K disk with 
~ height case & heavy 
duty power supply $188. 

CA-1 Disk drive cable $24.50 
CA-2 Two drive cable $28.50 
DE-1 Disk enclosure ~ height with 

power supply $58. 

HOWARD QUALITY STANDS 
New TS-1X Mon­
Itor Stand: De­
signer-beautiful 
stand with clear 
corner posts, 
easy side access 
to ROM port, re­
set and on/off 

PS-1 X buttons. $39.50 ..._, _______ ...... ($3 shpg) 

TS-1: Standard 13" monitor stand for the original Color 
Computer. Specify black, ivory or clear. 15" x 11" x 4". 
$29.50 ($3 shpg) 

TS-2: Same as above for the COCO 2. $29.50 ($3 
shpg) 

PS-1X Printer Stand features new noise-suppressing 
foam top and cork base. 15" x11" x21h ". $24.95 ($3 
shpg) 

GUARANTEE 
Howard Medical's 30-day guarantee Ia meant to 
eliminate the uncertainty of dealing with a com­
pany through the mall. Once you receive our 
hardware, try It out; test It for compatibility. II 
you're not happy with It for any reason, return It 
In 30 days and we'll give you your money back, 
(leas shipping). 

Hours: 8:00-4:00 Mon.-Fri. 
10:00-3:00 Sat. 

Software system requirements: CoCo with 1 disk, 32K RAM, 80-column printer 
Add $2 for shipping. 

r--------------------------------------
ORDERS 

(800) 
443-
1444 

SOFTWARE CORNER 
PAYROLIBAS Automatically calculates FED & FICA and 3 
39.95 additional user defined deductions. 

LEDGER 
free with 
PAYROL/BAS 

STATE TAX 
39.95 
941 
29.95 

19.95 
BPA-1 
19.95 

TABLES ARE ALREADY ENTERED. 
Prints checkbook with up to 30 user 
definable ledger numbers a $39NALUE 

WITH PAYROLIBAS YOU WILL ALSO WANT 
Automatically calculates state wlth!loldlng 
including graduated taxes. TABLES ALREADY ENTERED 
Prints totals by quarter per employee 
Ideal for Federal 941 and state unemployment 
500 pin-feed checks specify blue green or brown $57.25 
Softlaw's integrated package Includes 
VIP Write. terminal, Database, Speller and CALC 
Stock analysis program organizes your portfolio 
and give specific sell & stop-loss points 
Chart your blood pressure from dally readings 
taken In the comfort of your home. 



To achieve maximum productivity with 
your Color Computer, you have to make 
it as easy as possible to get information 
Into and out of the system. 

This is why we developed the HJL 
family of high-performance 
enhancements for ALL MODELS of the 
Color Computer. 

The Keyboard • $79.95 
The overwhelming favorite of serious 
Color Computer users worldwide, the 
HJL-57 keyboard has the smooth, 
consistent feel and reliability you need 
for maximum speed with minimum 
Input errors. Includes 4 Function Keys 
and sample function key program. 
Installs in just a few minut~s with no 
soldering. 

The Numeric Keypad· $89.95 
The NumberJack Is a self-contained, 
cable-connected keypad for heavy-duty 
number-crunchers. Besides the number 
keys, it has all the cursors, symbols 
and math keys, including autoshifted 
(one-touch) ADD and MULTIPLY. 
Comes complete with 3-foot cable and 
all necessary connectors for quick and 
easy installation without soldering. 

The Monitor Adapter · $25.95 
This universal driver works with all 
monochrome monitors, and is easily 
installed without clips, jumpers or 
soldering (except In some later CoCo 2s 
with soldered-in video chips). Here's 
crisp, clear, flicker-free monitor output 
with all the reliability you've come to 
expect from HJL Products. 

The Monitor · $89.95 
The GoldStar high·resolution amber 
monitor brings you the monochrome 
display that's preferred by most 
computer professionals today. Once 
you've used it you 'll never connect your 
computer to a TV set again. The 12· 
inch diagonal CRT has an etched non­
glare faceplate. (Requires adapter sold 
below) 

The BASIC Utility · $25.95 
Quick Basic Plus, a high-performance 
programming utility, can be used with 
any color computer that has four func­
tion keys. 26 pre-defined BASIC 
statements, 10 user-defined macros at 
a time (you can save as many sets of 
macros as you like), automatic line· 
numbering, word wrap, global search, 

Ordering Information : Specify model (Original , F·verslon, or CoCo 2 Model Number). Payment by C.O.D., check, 
MasterCard, or Visa. Credit card customers Include complete card number and expiration date. Add $2.00 for 
shipping, 3.50 to Canada; except monitors (call for shipping charges before ordering monitors). New York state 
residents add 7% sales tax. Dealer Inquiries Invited · 

and instant screen dump to printer, 
make this software the BASIC pro· 
grammar's dream come true. Comes 
with re-legendable 3-way reference 
chart. Specify disk or cassette. 

The HJL Warranty 
Every HJL product comes with a full, 
one-year warranty and the exclusive 
HJL 15-day unconditional guarantee 
(except software). 

Pick a Pair & Save 15% 
Now, for a limited time, we'll give you 
15% off the price of any two or more 
products shown here. Just mention 
this ad when you order. 

Call r. Now, Toll Free 

1·800-828-6968 
In New York 1·800·462·4891 

International calls: 716·235·8358 

PRODUCTS 
Div. of Touchstone Technology inc. 

955 Buffalo Road • P.O. Box 24954 
Rochester, New York 14624 



HEAT UP YOUR COCO! 
~evV HARD DRIVES 
Besides ·the obvious advantage of increased disk access 
speeds and a vast amount of storage, our COCO hard 
drives boast many innovative features. For instance, 

you may boot OS/9 
directly from 
]DOS· no 
intermediate 
boot floppy is 
required. Our 
software can 

run with virtually 
any winchester with a 

ST412 type interface. Our drives have capacities of 5, 
10, or 20 MBytes (formatted), and may be either 
partitioned into up to 7 logical units or left as one 
large logical unit. Our COCO hard drive systems are 
complete with case, power supply, cables, OS/9 
drivers, and instructions. Prerequisite: OS/9, JFD-CP 
controller. 
51/4" 5 MByte full size 
51/4'' 10 MByte 112 size 
3lfz" 20 MByte (shown above) 

$495 
$650 
$795 

JFD .. CP DISK CONTROLLER 
Our new JFD-CP, compatible with both the original 
COCO and the COCO 2, features a parallel port to 

support a 
Centronics 
compatible 

printer or our 
hard drive, 
and an 
external ROM 
switch, which 
allows you to 

select ]DOS or 
an optional RS 

ROM. It comes in 
a case and includes JDOS 1.2 and manual. ]DOS 
implements all RS DOS commands, plus many 
more, including auto line numbering, error 
trapping, baud rate selection, OS/9* boot from 
floppy or hard drive, and Memory Minder**, our 
disk drive analysis, program (Precision Alignment 
Disk not included). 
JFD-CP Disk Controller with ]DOS $139 

COCO .. CLASSIC 
Our old JFD-COCO controller remains a strong 
seller. Some people just like old "classics" best! So 
we have brought it back at the lowest price ever! 
JFD-COCO Disk Controller with ]DOS $99 

NeW TERMs 
One-year warranty on parts & labor; 30-day money 
back guarantee (except shipping) if not totally 
satisfied. Items must be returned in like new 
condition. 
Free shipping via UPS in continental United States 
for payment by VISA, MasterCard, or cashiers check. 
COD requires 10% prepayment by bank card plus 
3% shipping. Blue Label and foreign shipping extra. 

DRIVE SYSTEMS 
Upgrade your Color Computer by adding our new 
JFD-CP disk controller, supercharged with ]DOS 1.2 

operating 
system, and a 
top quality 

t
r drive with case 

and power 
• J supply. Comes 

.,..complete with 
ble and ]DOS 
al. 

Drive 0 System with one single side drive $2 79 
Drive 0 System with one double side drive $349 
Drive 0,1 System with two single side drives $389 
Drive 0,1 System with two double side drives $489 

MEMORY MINDER** 
Memory Minder 

is a disk drive _ ..... "'\ 

test program now 
included in 

]DOS. Used 
with a 

Precision 
Alignment 
Disk, 

Memory 
Minder allows 
you to check 

your drives for speed, 
alignment, sensitivity, hysteresis, 

and more! You can actually align or adjust the drives 
while viewing the graphics on the screen. No special 
equipment needed! 

PRECISION ALIGNMENT DISKS (From Dysan) 
PAD-40X1: Tests single side disk drives $26 
PAD-40X2: Tests double/single disk drives $33 

Memory Minder is available on diskette for those 
who don't own a JFD-CP controller with ]DOS. 
Includes Precision Alignment disk. 

Memory Minder: single side package $59 
Memory Minder: single/double side package $75 

*OS/9 is a registered trademark of Microware, Inc. 
**Memory Minder is a registered trademard of J&M Systems, Ltd. 

. ellA 
I&M SYSTEMS, LTD. 
15100·A CENTRAl. SE 

ALBUQUERQUE, NEW MEXICO 87123 
505/292-4182 


