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WE-“VE SAID EEFORE THAT INFORMATION CHANGES FAST IN THIS FIELD
NO SOONER HAD THE LAST ISSUE OF THE NL BEEN MAILED OUT THEN MICROSYS-
TEMS INTERNATIONAL ANNOUNCED THEIR EANKRUFTCY. IT WAS A BIG COMFLICA-
TED DEAL INVOLVING CONGLOMORATE CORFORATE MANIFULATION, LOSS TO THE
CANADIAN GOVERNMENT OF MILLIONS OF DOLLARS, AND LOSS TO US OF OUR FRICE
COMPETITIVE 2ZND SOURCE FOR 8008 AND 8020 MICROCOMFUTER CHIFS AS WELL
AS THE MONITOR-8 PROM, RAMS AND OTHER THINGS. IT TOOK EVERYONE BY SUR-
FRISE. MAURY GOLDBERG OF MINI MICRO MART HAD MANY OF HIS ANNOUNCED
PLANS AFFECTED. PRESENT STATUS SEEMS TO BE ABOUT AS FOLLOWS:
MONITOR-8 ROMS WILL NOT EE AVAILAELE. MAURY GOLDBERG MAY GET A FEW BUT
YOU-LL HAVE TO CONTACT HIM FOR THE FRESENT STATUS.  THE 8080 MOD-3
BOARDS ARE LUNAVAILABLE EUT TWO SOURCES ARE WORKING ON DEVELOFING THEIR
OWN 2020 BOARDS FOR THE MOD-2. ALL MOD-2 BOARDS ARE AVAILABLE FROM
SPACE CIRCUITS BUT ONE OF THEM THAT USED A SPECIAL SINGLE SOURCE MIL
254 X 4 RAM WILL BE OF NO USE TO ANYONE. MONITOR-80, THE 8080 VER-
SION OF THE MONITOR-& DOES NOT EXIST ACCORDING TO OUR BEST INFORMA-
TION. MF2002 INFORMATION BOOKS WERE ORDERED DESTROYED EBY MIL EBUT
SOME HAVE EEEN SALVAGED AND AN ANNOUINCEMENT WILL S0ON BE MADE REGARDING
THEIR AVAILARILITY. DOCUMENTATION IS STILL AVAILABLE FOR THE MOD-2
CASSETTE CIRCUIT BUT IT WILL PROBAELY NOT FROVE TO BE THE MOST FOFULAR
UNIT WITH THE MONITOR-S ROM UNAVAILAELE. SOME MIL STUFF IZ2 STILL
AVAILABLE BUT TO OUR KNQWLEDGE, THEY ARE NOT DUMFING STUFF IN SUCH A
WAY THAT WE CAN BENEFIT GREATLY FROM IT EXCEFPT THRU SPECIAL DEALS
FROM SOME OF OUR SUPFLIERS. S0 MUCH FOR THAT

DEALING WITH SUPPLIERS

IN OUR ENTHUSIASM TO GET A MACHINE RUNNING MOST OF US ARE EAGER
TO MAIL AWAY LARGE CHECKS TO VIRTUALLY UNKENOWN COMPANIES. ONE HAS TO
LOOK BACK ONLY A FEW MONTHS TO SEE HOW ONE OFERATOR GOT TO FEOFLE FOR
$500, 000 THIS WAY. WHEN YOU SEND OFF A CHECK, KISS IT GOODBY, BECAUSE
YOU MAY NEVER SEE THAT MONEY AGAIN.  YOUR ONLY FROTECTION IS TO DEAL
WITH COMPANIES THAT HAVE AN ESTAELISHED REFUTATION. A FAVORITE GIMMICE
IS TO AGREE TO SUPFLY SOMETHING AND SIT ON THE MONEY FOR MANY MONTHS
BEFORE DELIVERING. INFORMATION YOU SEE IN THE NEWSLETTER IS FOR YOUR
INFORMATIGN ONLY AND AN EFFORT IS EBEING MADE TO KEEF YOU CURRENT ON
OTHER FARTICIPANT S EXFERIENCE WITH ALL SUFPFLIERS BUT IT IS UF TO YOU TO
VERIFY A COMPANY-S INTEGRITY AND ARBILITY TO DELIVER. CAREFULL CLAR-
IFICATION EY MAIL REGARDING DELIVERY TIMES IS ESSENTIAL. ENCLOSE A
SELF-ADDRESSED STAMFED-ENVELOFE (SASE) FOR THE REFLY - POSTAGE CAN
EAT A SUFFLIER ALIVE SENDING QUT REFLIES AND ADDRESSING ENVELOFES IS A
VERY TIME CONSUMING AFFAIR.  LET US ENOW IF YO RUN INTO ANY TROUBLE =0
WE CAN WARN OTHERZ

CURRENT NEWSLETTER STATUS

RESFONSE TO OUR $4. 00 FOR & ISSUE CHARGE FOR MEMBERSHIF HAS EEEN
GRATIFYING. NEARLY 200 FEOPLE HAVE SUESCRIEBED FUTTING S NEAR THE
EREAKEVEN FOINT FOR & 32 TO 48 FPAGE NEWSLETTERS. AS NEW ORDERS COME
IN WE WILL EE AELE TO INCREASE THE SIZE OF THE NEWSLETTER IF YOU CON-
TINUE TC SEND IN NEWS THAT CAN EE FUELISHED

THIRD CLASS MAIL IS RIDICULOUSLY SLOW — OVER A MONTH IN MANY
CASES - S0 ALL FUTURE NL°S WILL BE SENT FIRST CLASS.  THIS ONE'S SIZE
Was DETERMINED EY THE NUMEER OF FAGES THAT COULD BE SENT ON A Z0 CENT
sTaMF



I MUST AFOLOGIZE FOR THE REFEATED MENTION OF CAMERA READY COPY '
IN THE LAST NEWSLETTER AND THE ATTEMFT TO BRIBE FEOFLE INTO SENDING INFO
IN BY OFFERING REFRINTS OF USEFUL INFORMATION. THE MAIN FROBLEM WAS IN
NOT EXFLAINING WHAT CAMERA READY COFY IS, THAT SIMFLY MEANS THAT
INFORMATION IS TYFED ON & 172 X 11 WHITE PAFER USING A NEW "BLACK"
TYFEWRITER RIEBON (NDJ EZI ERASE PAFER FLEASE). SCHEMATICS SHOULD BE
DRAWN NEATLY IN SOFT PENCIL OR ELACE INK.  WHEN INFORMATION IS FROVIDED
THIS WAY IT IS A SIMFLE MATTER TO CUT AND PAST IT IN THE AFFROFRIATE
ORDER S0 IT CAN BE FHOTOGRAFPHED TO MAKE OFFSET MASTERS. THIS SAVES RE-
TYFING AND REDRAWING AND WILL ALLOW US TO FRODUCE MANY MORE FAGES OF
MATERIAL. MANY OF THE ITEMS IN THIS NL WERE PROVIDED IN "CAMERA
READY" FORM

IT IS RAFIDLY REACHING THE FOINT WHERE WE CAN AFFORD TO FRINT
THE ITEMS THAT HAVE EEEN TOO EIG TO INCLUDE IN FAST NEWSLETTERS.  MANY
ITEMS WERE MENTIOGNED IN THIS NL AND ARE AVAILABLE FOR A SASE AND A
COUFLE OF STAMPS TO FAY FOR THE DUFPLICATING COSTS

AN EFFORT HAS EEEN MADE TO INCLUDE ANY INFORMATION THAT WAS SENT
IN THAT WOULD EE OF INTEREST TO OTHERS. A SCAN THROUGH ALL OF OUR MAIL
(IN FOLDERZ THAT STACK NEARLY = FEET HIGH), WILL BE MADE TO SEE IF ANY-
THING WAS OVERLOOKEED. YOU CAN HELF EY TELLING US IF WE LEFT OUT SOME
MATERIAL THAT YOU SENT IN THAT SHOULD HAVE BEEN INCLUDED.

MANY FARTICPANTS SAY THAT THEY DO NOT HAVE ANYTHING TO CONTRI-
BUTE. IF YOU HAVE YET TO TELL US WHO YOU ARE AND WHY YOU ARE INTERESTED
IN MICROCOMPUTERS YOU DO HAVE SOMETHING WORTHWHILE TO CONTRIBUTE

MANY HAVE WRITTEN AND TELEPHONED ASKING FOR SPECIAL ITEMS. FOR
VARIOUS REASONS YODU MAY HAVE BEEN NEGLECTED OR OVERLOOKED. FPLEASE TRY
S AGAIN.

JOE CIMMINGD WILL SOON UFDATE OUR MAILING LIST. HE DEFINITELY
WANTS YOU TO LET HIM KNOW IF YOU DO NOT WANT YOUR TELEFHONE NUMBER LIST-

ED. IF YOU HAVE A NEED FOR ADHESIVE MAILING LABELS OF QUR MIST OF
FARTICIFANTS, CONTACT HIM.  NL #7 WILL CONTAIN A COMFLETE ADDRESS LIST
OF EVERYONE THAT HAS CONTACTED Us

LAST MINUTE INFORMATION

WE JUST RECEIVED A CATALOG FROM CYBERTRONIC SYSTEMS, PO BOX 18045,
LOUISVILLE, KY 40218 ADVERTISING €002°S @ %2% 95, 4K X & 2102 MEMORY
EOARDS FOR $170. 00, UNIVAC SERIES 70 MAG TAPE DRIVES FOR $3350. ——, AND
OTHER VERY INTERESTING INFORMATION. NOTHING IS KNOWN ABOUT THEIR RE-
LIABILITY OR INTEGRITY. SEND A SASE FOR THEIR CATALOG

OFFSET COFIES OF NEWSLETTERS 1 THRU 4 & 5 IF YOU HAVEN'T GOT IT

OFFSET COFIES OF NEWSLETTERS 1 THRU 4 SHOULD BE EACK FROM THE
FRINTER IN AROUT THREE WEEKES. THE FRICE WILL EBE %3 S50, FOSTPAID, FIRST
CLASS MAIL. IF YOU ALREADY SENT 43 50, YOURS WILL EE SENT OUT AS SONN
AS THEY ARE RECEIVED. IF Yol ARE INTERESTED AND HAVEN“T ORDERED YET. SEND
A CHECK FOR $2 S0 MADE OUT TO THE CABRILLO HIGH SCHOOL COMPUTER CENTER.

THE CABRILLO HIGH ZCHOOL COMPUTER CENTER S LINE FRINTER FINALLY ARRIVES!

OUR CENTRONICS S02 INCREMENTAL FRINTER FINALLY ARRIVED. AFTER ONLY
FIVE MONTHS OF AGONIZING WAITING IT MAY EVEN EE WORTH THE LONG WAIT. IT
TAKES THE FLACE OF THE TELETYFE AND ACCERTS CHARACTERS AT 120 CHARACTERS
FER SECOND, HAS COMPLETE VERTICAL FORMAT CONTROL, UPFER AND LOWER CASE,
ELONGATED CHARACTER CAFAEILITY, AND MANY OTHER EELLES AND WHISTLES.
NOTHING ATTACHES TO A COMPUTER WITHOUT A LITTLE FAIN AND WE STILL
HAVEN'T GOT IT WORKING AT FULL SFEED. IT SEEMS THAT THEY SENT IT SET UF
FOR A SERIAL INTERFACE INSTEAD OF A FARALLEL ONE EVEN THOUGH THE FARALLEL
INTERFACE WAS INCLUDELD. SINCE OUR CURRENTLY USED SOFTWARE IS TOQ DUME
To INSERT LINE FEED FILL CHARACTERS, WE CAN ONLY OFERATE IT AT A SERIAL
RATE OF 20 CFS. SINCE ITS EUFFERED WITH A 132 CHARACTER EUFFER, IT RUNS
NEARLY AT FULL SFEED ON SHORT LINES. 1 HOFE TO HAVE THE FARALLEL INTER-
FACE RUNNING BEFORE LONG.

1 HAVE EEEN USING COUR TEXT EDITOR TO FREFARE THE NEWSLETTER COFY
AND HAD TO TRY IT TO SEE WHAT EIND OF OFFSET COPY IT MAKES HOFE IT
COMES OUT Ok

THANES, HOPE TO HEAR FROM YOU SO0N

HAL. SINGER % JOHN CRAIG
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THE FOLLOWTIMHG 1/ AL ATION =OHEME WaS SENT ol TO AROUT
S0 FEOFLE AND THEY WERE - Tll FESFONDG TO LT, A SHORTENED AND =L IGHTLY
LFDATED VERSION OF THE FROFPOSAL. A REVIEW F THE LETTERS RECEIVED., AND
MY CONCLLUSTONT Foll o

REQUEST FOR REVIEW OF STANDARDIZATION SCHEME
} EVERYONE TALKS ABOUT STANDARDIZATION EBEUT NO ONLY WILL PROPOSE
ANYTHING =0 I-°M GOING TO. IZN"T THAT ERAVE! FLEASE READ OVER THE MATER-
IAL CAREFULLY AND "THROW ROCEZ AT IT™. EE ZURE TO OFFER FOSITIVE SUG-
GESTIONS WHERE YOl DONCT AGREE

DEZIGN FHILOSOFHY

THIZ IS TO BE AN EXTREMELY LW COST EXFERIMENTER S SYSTEM (UNDER
$300) USING HOMEMADE EASILY CONSTRUCTED FERIFHERALS. IT I2 EXFECTED THAT
THE CFU BE SOME VERSION OF THE 2005 (PROBABLY A MARE-2). IF FOSESIE
ALL FERIFHERALS SHOULD BE USEARLE ON AN 020 SYSTEM (I E. ALTAIR S3200)
WITH MINIMAL HARDWARE AND SOFTWARE CHANGES. AT LEAST 1k OF MEMORY SHOULD
BE AVAILAELE.

A COMPUTER S USEFULLNESS IS DEFPENDENT ON NUMEROUS PERIFHERALS.
THE HOEEYIZST CAN BARELY AFFORD A SYSTEM AT ALL S0 PERIFHERALS MUST BE
EXTREMELY CHEAF AND EASILY CONSTRUCTEL. THIZ WILL EBE A FROFOSAL FOR
FOSSIEBLE PERIFPHERALS DEVICE CODES AND A DESCRIFTION WHERE FPOSSIBLE.
NDO ONE WILL HAVE THEM ALL. IT IS DESIGNED AS A SHOFPPING LIST FOR THE
HOBEYIST MUCH AS THE FOP-2 HANDEOOE IS, IT IS NOT INTENDED TO EBE A CON-
STRUCTION FLAN FOR ANYTHING. IF WE CAN AGREE UON O STANDARDIZATION SCHEME,
FEOFLE CAN START FRODUWCING DETAILED FERIFHERAL CONSTRUCTION FLANS. I
HOFE THAT IT WILL ELICITE A GREAT DEAL OF DISCUSSION, COUNTER FROPOSALS
DETECTION OF ERRORS, ETC. S0 A HARDOWARE STANDARDIZATION SCHEME WILL
EXIST THAT EVERYONE CAN LIVE WITH

DISCUSSION OF FOSZSIBLE FPERIFHERALS
1. FOUR TERMINAL DEVICES ARE FRESENTLY FEASIELE.
A. ASRZZ AND ESR32 TTY S (FOR THE RICH GUY:E)
E. 5 LEVEL (BAUDGT) TTY S (BTTY) (ROBERT COOK HAS SEVERAL 100
OF THESZE HE WILL OFFER FOR SALE S0O0N. )
. TV TYFEWRITER (TVT—-1) OR SWTF TVT (TVT-Z) AND KEYBOARD
0. OR. SUDING % 128 CHARACTER TVT AND KEYBOARD (MISSING SOME OF
THE FEATURES OF THE ZWTF ONE BUT MIUCH CHEAFER TO BUILD AND
THE 128 CHARACTER SET IS NICE. HIZ 14 LINE EBY &4 EHARAETER
ONE SHOULD BE THE IDEAL TERMINAL.
THE TYFICAL HOBEYIST WILL FROBAELY USE ONE OF THE TVT'S AS THE
SYSTEM TERMINAL WITH A ETTY AS THE HARD COFY DEVICE. SOME MAY WANT TO
RUN THE EBTTY ONLY WHILE THE RICH GUYS WILL IISE AN ASREE
IT WOULD BE CONVENIENT TO HAVE A SWITCH TO CONVERT FROM A UART
TYFE OF TERMINAL INTERFACE T A SERIAL FULSE SYNTHESIS TYFPE.
EAUDOT T ASCII AND VICE VERSA CODE CONVERSIONS IN SOFTWARE OR
HARDWARE MUET BE FIGURED OUT ALSO
THOSE WITH ONLY 1 TERMINAL DEVICE WILL CONNECT IT AS A UART FAR-
ALLEL DR A% A SERIAL SYNTHESIS TTY LNIT. WITH MORE THAN OME DEVICE, IT
MAY BE DESIRAELE TO ALLOW CODE SWITCHING S0 THAT THEY CAN EBE USED IN
DIFFERENT COMEINATIONS WITHOUT CHANGING SOFTWARE.
2. FROM FOR EEYEOARD MONITOR
THE FAGE O OF MEMORY SHOULD RE SWITCH SELECTAEBLE =0 THAT IT CAN
EITHER EBE Z5& WORDS OF RAM OR A FROM LOADED WITH THE LAWRENCE LIVERMORE
LAEBS OR THE DIGITAL EQUIFMENT CORF. OCTAL DERBUGGING TECHNIGUE FROGRAM
WITH THIS TYFE OF FROGRAM, ZIMFLY TOWCHING THE INTERRUFT BUTTON GIVES
YO COMPFLETE TERMINAL DEVICE EEYREOARD CONTROL OF THE COMFUTER ALLOWING
LOADING AND EXAMINING OF MEMORY LOCATIONS, READING 6 TGFE, AND
STARTING FPROGRAMS RUNNING AT A GIVEN MEMORY LOCATION, CIOET - ABOUT $30.
i} CASZSETTE TAFE INTERFACE
AN INTERFACE FOR LOADING AND DUMFING MEMORY FROM A CHEAGF HORRY
GUALITY TAPE RECORDER IS NECESSARY. AT LEAGST ZIX CIRCUITES ARE NOW ENOWN
THAT WORE. THE CASSETTE LOAD AND DUMF ROUTINES CaN BE FUT IN FPROM. )
COST - ABOUT $£15 PLUS A $30 ELCHEARD CASSETE RECORDER FLUS THE (OsT
OF FROME FOR LOAD AND DUMP ROUTINES
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4. HAND OFERATED PAFER TAPE READER

THIS WILL BE A LITTLE UNIT THAT yOUl FEED THE TAFE INTO AND FULL
THRID BY HAND AT WHATEVER SFEED YO WANT. IF YOUR AMEBITIOUS, YOU CAN
ADD A MOTOR, COST - AROUT %25, ANOTHER $1% IF YOU WANT A MOTOR
= FAFER TAFE PUNCH

SOME FEOFLE WILL HAVE ASRZZ TTY 'S TO MAKE & LEVEL FAPER TAFE.
EORE COOESS RAUDOT CREED TTY S HAVE A S LEVEL FAFER TAFE FUNCH.  YOU MAY °
EE LUCEY ENOUGH TO FIND A SURFLUS PAFER TAFE FUNCH CHEAF. IT7% NEARLY
IMFOSSIELE TO BUILD ONE EAZILY AND CHEAFLY. (MOZT FROGRAME WILL EE SAVED
N CASSETTE ANYWAY. )
. OROF THRU MARE SENSE CARD READER

THIS UNIT WOULD HAVE A SLOT IN THE TOF AND YOl SIMFLY DROF THE
CORDS THRU ONE-RY-DONE AND IT READS THEM AND =TACKES THEM. COST — AROUT
$50.
7. CARD FUNCH

YOl MAY BE ABLE TO FIND AN OBSOLETE IEM EEYFUNCH THAT CAN EE
INTERFACEL. IT WOULLD BE HARD BUT FPOSSIBLE TO FRODUCE A UNIT THAT WOULD
TYFE MARKESE ON A CARD. TOUGH BUT POSSIBLE.
2 0SCILLOSCOPE DRIVER AND LLIGHT FEN

A MINIMAL. SYSTEM CAN BE BUILT FOR $20 AND A SCOFPE THAT IS DO
COUPLED ON BOTH THE X AND Y. AN ELABORATE VERSION IS DESCRIEED IN
ISSUES 1 THRU 2 OF THE COMPUTER HOERYIST. COsT - %50 FOR HARDWARE PLUS
A SURFLUS RADAR SCOPE UNIT.
. SWITCH RELAY INTERFACE

THIS IS A SET OF & RELAYS THAT CAN BE SELECTIVELY SET OR CLEAR-
ED FROM AN OUTPUT PORT AND USED TO CONTROL WHATEVER YOU WANT AND =
EXTERNAL SWITCH SETABLE FLIFFLOPS WHOSE CONDITION CAN BE READ BY AN
INFUT FORT. COST - ABOUT 25
10.  MULTICHANNEL ANALOSG TO DIGITAL CONVERTER

) JAMES FRY SUPFLIED AN & EBIT A TO D CONVERTER CIRCUIT THAT CAN BE

BUILT FOR ABOUT $15 PLUS THE COST OF THE INPUT MULIFLEXOR. cosT -
UINDER %25, (SEE NL #%)
11. DIGITAL TO ANALDG CONVERTER

AT MANY OF THESE AS DESIRED CAN EBE INCLUDED.  COST - UNDER %13
FER CHANNEL.
12 CALCULATOR INTERFALCE

DR, SUDING HAS A SCIENTIFIC CALCULATOR INTERFACE WITH SR-SO0
ARITHMETIC CAPARILITY AVAILABLE THAT CAN BE BUILT FOR UNDER $20. MR
TITUS WILL SOON HAVE A CALCULATOR INTERFACE CONSTRUCTION ARTICLE IN
R-E UZING A TI CHIF
1z FROM PROGRAMMER

EQOTH INTEL AND MIL HAVE FUBLISHED CIRCUITES FOR FPROM FPROGRAMMERS
COST - ARDUT $40
i4. X-Y PLOTTER

THIS WILL EBE EASY IF CHEAF STEPFING MOTORS CAN BE FOUND; A LITTLE
TOUGHER IF A SERVO SYSTEM NEEDS TO BE BUILT. TAUGH BUT OUITE POSSI-
ELE. COST — UNDER $100.
1%, DIGITIZER

THIS COLLLD BE SET UFP 20 THAT MOVING A STYLUS TO & PARTICULAR
LOCATION MOVES BY WAY OF STRINGS, THE X AND ¥ AXIS TEN TURN FOTZ,
WHICH COULD BE READ BY TWO ANALOG TO DIGITAL CHANNELS WHEN THE DIGiiloi-
ER EBUTTON IS PUSHED COST — UNDER $3%
14 IC TESTER

SOMEONE WILL HAVE TO WORE THIS ONE OUT IN DETAIL, COsT - 7
17, FLOFPFY DISk

THE COMPUTER HOEREYIST GROUFP AND MITS HAVE FLOFPFY 2 RUNNING
RUMOR HAS 1T THAT HELMERS OF MF PURLISHIMG IS THINEING OF ORGANIZING A
GROUF FURCHAZE BUT HE REFUSEZ TO ANSWER LETTERS CosT —-
1 PROGRAMMAELE REAL TIME CLOCE

THTZ WOLLT BE 6 SIMPLE COUNTER THAT CAN RBE LOADED LUNDER FPROGRAM
CONMTROL oD WILL COUNT U2ING THE SR CLOCE AND SET A FLAG AND OR INTER-
RUFT THE COMFLUITER WHEN COLNT REACHES ZERD
19 TV GRAFHICT TERMINAL

MR, SUDING I3 TALEING ARDUT A =HIFT REGISTER WMIT THAT WOULLD RN
ATV OINTO & 122 X 128 DOT GRAPHICS UNIT WITH & LIGHT FEN
IO AN YO Q0D T THE LIsT®

1
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170 FORT ASSIGNMENTS

AT FIRST ONE WOLHD THIME THAT THE 2003 15 LIMITED WITH ONLY =
INFUT FORTS. HOWEVER: THE ACCUMULATOR 12 SENT OUT ONM AN INFUT CYCLE
DHIRING T1 OF MEM CYCLE 2 AND IS (LATCHED INTO ICE2 AND % IN THE MARK-Z.
BY =SIMFLY LDADING THE A REGISTER IMMEDIATE AND DOIING AN INFUT INZTRUC-
TION AND DECOOING THE VALLE FROM ICS AND 2, ANY OF THE INFUT PORTE
CAN EBE MIUWLTIPLEXED FOR ZS4 POSSIEBLE DEVICES. I FROFOZE THAT INFUT FORT
7 EBE MULTIFLEXEDRD., WITH O THRU & RESERVED FOR COMMON DEVICES FOR WHICH Yol
DONCT WANT TO 30 TO THIZ EXTRA TROUEBLE.
‘ WITH ONLY 24 OUTPUT FORTEZ, CAREFULL FLANNING WILL EBE NECEZZARY
T3 AVOID USING THEM LUF. THESE AN EBE EXFANDED ALSO EBUT IT IS MORE OF A
HAZSLE. MULTIFLEXED INPUT FPORTS CAN BE USED FOR CONTROL FUNCTIONS WHERE
NO DATA NEEDZ TO BE ZENT OUT.

THE FOLLOWING CONSIDERATIONS WENT INTO CHOOSING THE SFECIFIEDR
170 PORT ASZSIGNMENTS:
1) 0OLD INTEL DEVELOFED FROGRAMES (AZ WELL AS MIL, FROLOG, AND OTHERS)
LUSE A SERIAL SYNTHESIS TTY CONNECTED TO IFPO EIT P, QFL1Z BIT O, OFLX
EBIT O, ANDO THE INT LINE. (OF1Z IS OUTFUT FPORT 2) .
2) LAWRENCE LIVERMORE LABS USES A FARALLEL UART TTY DESIGN USING IFZ,
OF13, AND IFZ AS A FLAG REGISTER. -
2) LAWRENCE LIVERMORE LAES USES A KEYROARD INTERFACE LUSING IF4 WITH EIT
7 A A FLAG
4) DR SUDING S CASSETTE INTERFACE FPRESENTLY USES IF1 BIT O AND OF11
EBEIT O
S5) DR, SUDING S TVT PRESENTLY USES OF1é.

INFUT FPORT ASSIGNMENTE

INO SERIAL TTY EBIT 0. BITE 1-7 USED FOR INT PURPOSES FOR THOSE THAT CARE.
IN1 FLAG FORT (SEE FLAG FORT ASSIGNMENT SECTION)

INZ TTY READ DATA (UART PARALLEL INTERFACE)

INZ FLAG PORT (SEE FLAG FORT ASSIGNMENT SECTION)

IN4 KEYBOARD O-6& DATA EIT 7 KEYPRESSED FLAG.

INS & & RESERVED FOR FLOFRY DISK

IN7 MULTIPLEXED INFUT PORT WITH ASSIGNMENTS AS FOLLOWS:

MULTIFLEXED INPUT FORT 7 QUTFUT PORT ASSIGNMENTES
IN7  0-7 FAFER TAFE READER OFP10  INT CONTROL
10-17 FAFPER TAFE FUNCH 11 CONTROL FORT
20-27 MAREK. SENSE CARD READER 12 CONTROL FORT
S0-27 CARD FUNCH 13 CONTROL FORT
40-47 OSCILLOSCOPE DRIVER 14 FAPER TAPE FUNCH
S0-537 SWITCH RELAY INTERFACE 15 CARD FUNCH
&O0-67 A-0 CONVERTER 16 DR, SUDING S TVT
70-77 D-A CONVERTER 17 TTY SEND DATA UART PARALLEL
100-107 MORE D-A CONVERTERSZ 20

110-117 CALCULATOR INTERFACE FANCY GRAFHICES DISPLAY
120-127 PROM PROGRAMMER
130-13237 X-Y PLOTTER
140-147 DIGITIZER
150-157 1IC TESTER
140-147 FLOFPPY DISK
170-177 REAL. TIME CLOCK =21-322  IC TESTER

NOTE THAT AT LEAST 2 CODES ARE RESERVED =35 FLOPFY DISE

FOR EACH DEVICE WHICH CAN INCLUDE =27 IC TESTER

CONTROL. OF THE DEVICE.

SET RELAYS
SELECTIVELY CLEAR SW REG.
» = 27  CALCULATOR

QRIVIEI NIE W NE N N

i,
i

1.

INFUT FLAG PORT ASSIGNMENTE OUFLT CONTROL FORT ASSIGNMENTS
INO FLAG AND INTERRUFT OUT 11 CONTROL PORT 1
EIT 7 - 1 RESERVED FOR INTERRUFT EIT 7 — 1 PRESENTLY LUNASSIGNER
y  CONTROL FOR THOSE WHO NEED IT. OR RESERVED FOR FARALLEL CAZSET
EIT O SERIAL TTY FLAG EIT O DBR SUDING = CASSETTE OUT
IN1 FLAG FORT ONE OUT 12 CONTROL FORT 2
EIT 7 - 1 FPRESENTLY INASSIGNED OR EBITS 7 - & UNAZSIGNED
FOR FARALIEL CASSETTE EIT 1 FTR READ CHARALCTER (IF
EIT O DR, SHDINGE S CASSSETTE MOTOR CONTROLLELDD
TAFE IN EBIT O =SERIAL TTY OUT
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INZ FLAG FPORT = OUT 1% CONTROL FPORT

(03]

EIT 7 FKEYEOARD KEYFRESSED FLAG BIT 7 THRU 1 UNASSIGNED
& TVYT DATA RECEIVED FLAG EIT O SERIAL OR FPARALLEL TTY
Z-3  UNASZIGNED TAFE READER CONTROL
1 FARALLEL TTY ZENDO DONE FLAG
¢ PARALLEL TTY WORD RECEIVELD FLAG

THE STANDARDIZATION REFORT WAS SENT OUT JAN 10, 1975 IN THE FOUR MONTHE
SINCE, MUCH HAZ HAPFENED THAT HAS A BEARING ON FROFOSALS MADEW

1) ADDITIONAL SYSTEMS (1. E. INTELLEC-2 AND DEC-S MPS MODULES, ETC. HAVE
BEEN INTRODUCED THAT WRECK HAVOC WITH FREMISES BEHIND WHICH PORT ASSIGN-
MENTS WERE MALDE

Z)  THE MIL MONITOR HAS COME AND GONE. BOE COOK HAS WRITTEN A KEYBOARD
MONITOR THAT IZ DIRECTLY USEABLE WITH HIS CREED TTY g, TERRY RITTER HAS
EXECUTIVE MONITOR (FOR BAUDOT TTY) RLUNNING.

) 2102 MEMORY, 1702ZA PROM’S, S20Z AND S2Z03 FPROM S HAVE COME DOWN TRE-
MENDOUSLY IN PRICE MAKING LARGE MODIFIAELE EEYEBOARD MONITORS FRACTICAL

OFINIONS OF THOSE THAT SENT RESFONSES TO THE STANDARDIZATION REQUEST

RESFONSE TO THE FROFPOSAL WAS NOT AS GREAT AS WAS HOFED FOR EUT
THOSE REFLYING DID MAEE EXCELLENT FOINTS. THESE COMMENTS FOLLOW:

LARRY FLESKAC, 9732 FPAULA ST., ESCONDIDO, CA %2027 SUGGESTS THAT IT IS
OVERLY AMEITIOUE TO ASSIGN I/0 FORTS FOR EQUIPMENT WHICH MOST FEOFLE
HAVE NOT USED. SINCE CASSETTES ARE NOT RANDOM MEMORIES, HE THINKS TWO
UNITS WHOULD BE APPROFRIATE AND WANTS A STANDARD CASSETTE FORMAT.  HE
FOINTS QUT THE OMISSION OF A REAL TIME CLOCK (SINCE ADDED TO THE LIST)
AND SUGGEETS THAT THOSE PEOFLE INTERESTED IN GAMES WILL NEED A RANDCOM
NUMBER GENERATOR WHICH SHOULD BE DONE WITH HARDWARE RATHER THAN SOFT-
WARE EBECAUSE IT USES TOO MUCH MEMORY WITH SOFTWARE. HE SAYS THAT ONE
REASON THAT WE HAVE HAD NO PROPOSALS FOR I/0 STANDARDIZATION IS THAT
FEOFLE ARENT FAR ENOLIGH ALONG AND THAT A GOOD STANDARD CASSETTE FORMAT
WILL BENEFIT EVERYONE.

DALE BERGGREN, 2207 S W, 4ZR0D AVE. . PORTLAND. 0OR 27719 HAS OFINIONS ALSO
EBASED ON EBIG COMPUTER EXPERIENCE. HIS SUGGESTION 1) SWITCH OR JUMFER
SELECTION OF FERIFPHERAL PORTE. Z)Y  MAKE HARDWARE 0 THE WORE AND EEEF
SOFTWARE SIMPLE. AVOID SOFTWARE TIMING LOOFS, EEEF FERIFHERALS ASYRNCOH-
RONDUS AND AVZID CRL WAIT ON FERIFHERALS. 21 EEEF CONVERSIONS EXTERNAL
TO THE CRU (EXCEFT POSSIBLY BAUDDOT/ZASCII. LIZE CONTROLLERES FOR TNTER-
FAOING DEVICES SO ONE SOFTWARE ROUTINE AN EBE USED FOR SEVERAL DEVICES
EBY CHANGING DEVICE ADDRESSES. 4) TRY TO FEEF THE "STANDARD" DEVICES

ON REGULAR T/70 FORTS AND EEEF THE SFECIAL ONES ON MUOLTIFLEXED PORTES

S)  TRY TO FUT INFUT AND QGUTFUT FOR EACH DEVICE ON LIKE NUMBERED 1/0
FORTZ AND RESERVE FORT NUMEERS TO CORREZFONED TO INTERRUFT NUMBERS. HE
FAVORE SCRAFING THE FPORT SUHEME ALTOGETHER AND IMFLEMENTING & DEVICE
NMUMEERED UNIVERSAL EBEUS IDEA CONTACT HIM IF YOUR INTERESTED IN PURSLIING
THIS LINE OF ATTACE. &)Y TRY T DEFINE STANDARDS RATHER THAN TRY T4
REACH AGREEMENT ON HARDWARE DEZIGN. 1. E. 200 BRI, FHASE ENCODED, RSZIZ0,
ETC

ROEERT SWARTZ. 195 IVY LAND, HIGHLAND FARE. 1L £003S DOSEN-T LIKE THE FORT

ASSIGNMENTS ZINCE THEY DON'T MATOH UP WITH THE INTELLEC-2 OR MIL S MOD-3
(I THINE THE TTY AZSIGNMENTS ARE THE ZAME A% FOR THE MIL MOD-32 )

THE LFWARD COMPATIEILITY OF THE MOD-2 TO 202073 AND THE ZE MONITOR-Z

ROM ARE IMPORTANT REATOMT T BETAIN MOD-=Z FﬂRT CONF ITGURAT I0NS. A CHEAF
FROM FROGRAMMER T2 AVGTLABLE ON THE MIL MOD-2 BACEFLANE ($27 FLUS $40

T STUFF IT. THE pMED-20 USES OUTES D=7, aUT 11 0-7, GUT1Z 1%E, INF1 -7
FOR THE FROM FROGRAMMER aNB C0IT1Z BIT & FOR TTY QUT. OUTIZ BO FOR TTY
READER COMTROL AMD INMFZ BTITO FOR TTY SER1IAL IN HE THINEZ &6 STANDARD
Sy OULD FEATURE 1) 2008 TO 2020 LIFWORD iHHCHTIEJLIlv 2y GOOD
FECHAMNTOAL CORSTRIEZTION MITH BOARD EDGE COMNNECTORT GOOD BUFFEREL
=V TE z\h 3T I-F-1 HITRE SRR,

FLin BEZIGHN & A = SETHF THOT DHES

CBHOTE S DOR S FOTNTS WEWE MDE i SEFGEE DL T RONEROFTOY.
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WILLIAM SEVERENCE, CENTER LOVELL, MN 04014, (207)925-2271 SAYS THAT

MUCH OF HIS THINKING IS GEARED TO LARGE MACHINES BECAUSE OF PAST EXPER-
IENCE. HE EXPECTS TO DO EXTENSIVE SOFTWARE DEVELOPMENT INVOLVING MUCH
FILE I/0 AND IS IN FAVOR OF AS ADVANCED AN 1/0 STRUCTURE AS FOSSIBLE,
WITH AS MUCH WORK DONE BY HARDWARE AS POSSIELE SUCH AS SERIAL TO FPARAL-
LEL CONVERSION. HE AGREES WITH MULTIFLEXING PORT SEVEN AND WANTS DEVICE
ACTIVITY HANDLED BY A PRIORITY INTERRUPT SYSTEM USING PORT O AS DESCRIB-
ED IN MP PUBLISHING“S ECS-5 ARTICLE. HE IS IN FAVOR OF USING THE MP
PUBLISHING TECHNIQUE OF SENDING OUT A CONTROL WORD AND INPUTTING A STATUS
WORD IN A SINGLE INSTRUCTION. HE ALSO THINKS THAT A STANDARD CASSETTE
FORMAT IS THE MOST DIFFICULT BUT MOST IMPORTANT STANDARD TO AGREE ON

AND INSISTS ON USING A UART HARDWARE IMFLEMENTATION. AGAIN HE IS IM-
PRESSED WITH THE ECS-& AND ECS-7 TAPE CONTROLLER. HE SUGGESTS A BLOCKED
TAPE FORMAT OF 256 WORDS WITH AUTOMATIC MOTOR CONTROL. THE IN4 BIT 7
KEYPRESSED FLAG AND IN3 BIT 7 FLAGS ARE REDUNDANT. INO COULD ALSO
OUTPUT AN INTERRUPT CONTROL WORD MAKING OUT10 UNNECESSARY AND ALLOWING
ITS USE FOR THE LED DISPLAY REGISTER. HE FAVORS USE OF PROM’S FOR A
BOOTSTRAP CASSETTE LOADER AND AN ODT WHICH WOULD BE NICE BUT NOT
NECESSARY IF YOU HAVE AN OCTAL KEYBOARD ENTRY SYSTEM. HE MENTIONS THAT
SOFTWARE FORMAT STANDARDIZATION IS AS IMPORTANT AS HARDWARE AND THAT
INTEL’S FORMAT BE FOLLOWED EXACTLY. HE SUGGESTS OCTAL FOR ALL NUMBERS
EVEN THOUGH HEX MIGHT BE LESS AWKWARD FOR 8 BIT WORDS SINCE HE INTENSLY
DISLIKES HEX NOTATION.

TERRY RITTER, 2524B GLEN SPRINGS WAY, AUSTIN, TX (512Z) 441-003& SAYS
THAT US STANDARDIZERS ARE ONLY A SMALL PORTION OF THE 8008 OWNERS.
MOST HAVE THE INTEL PORT CONFIGURATION WIRED IN AND MOST DO NOT HAVE
THE TV TYFEWRITER. IT IS THUS REASONABLE TO PLACE THE EXPECTED SMALL
SYSTEM USES ON THESE PORTS: INPUT PORTS O0--ASCII KEYBOARD 1--CAS-
SETTE OUTPUT PORTS O--DISPLAY 1--CASSETTE 2--VIDEO 3-~SPARE
4--TTY. MORE STANDARDIZATION THAN ABOVE MIGHT DO MORE HARM THAN GOOD.
TWO VERY POWERFUL HARDWARE ADDITIONS, A PUSH/FOP STACK, AND FROGRAM
COUNTER ACCESS MIGHT BE INCLUDED AND USE FOUR INPUT PORTS BETWEEN THEM
BUT PROVIDE THE ONLY KNOWN MEANS FOR PROVIDING THE 8008 WITH TRUE INT-
TERRUP AND MACHINE-LANGUAGE TRACE CAPABILITIES. IT IS IMPOSSIBLE TO
HARD STANDARDIZE ANY DEVELOPING SYSTEM WITHOUT RESTRICTING ENGINEERING
OPTIONS. FOR EXAMPLE, THE AFSK (RTTY) CASSETTE STORAGE SYSTEM MAY
BECOME WIDELY USED YET ALTERNATE SYSTEMS WILL SOON APPEAR WITH MUCH
GREATER STORAGE RATES: AND WE WILL AGAIN HAVE STANDARDIZATION PROBLEMS.
IF POSSIBLE, MULTIPLE OPTIONS SHOULD BE COMPLETELY SPECIFIED:. RATHER
THAN STANDARDIZED.

J. PAUL FARR, 3723 JACKSTADT. SAN PEDRO, CA 90731 OBJECTS TO THE LARGE
NUMBER OF PORTS DEDICATED TO SERIAL DATA DEVICES, WITH AN ATTENDENT
SOFTWARE SERIAL. TO PARALLEL CONVERSION. IT SEEMS THAT WITH A PROCESSOR
AS SLOW AS THE 8008 AND WITH THE LIMITED MEMORY MOST OF US CAN AFFORD,
THAT SERIAL DATA HANDLING BY THE CPU SHOULD BE AVOIDED AS MUCH AS POS-
SIBLE. HE LIKES THE IDEA OF USING THE 8-INPUT PORT MODIFICATION SUG-
GESTED BY MR. TITUS IN R-E WITH PORT IN-7 BEING USED AS A BUS. WE MAY
WANT TO BE A LITTLE'MORE JUDICIOUS IN ALLOCATING INPUT FORTS IN-O THRU
IN-& AS THESE ARE ADDRESSED BY THE SIMPLE ONE BYTE INP INSTRUCTION.
MAYBE ONE OR TWO CAN BE USED FOR FLAGS, ONE FOR KEYBOARD, AND TWO OR
THREE FOR BULK DATA AND PROGRAM STORAGE ON TAFE OR DISK. ON THE ASSIGN-
MENT OF OUTPUT FPORTS, WE MAY WANT TO THINK IN TERMS OF MAKING 2 OF THE
24 PORTS INTO AN OUTFUT BUS, ONE PORT THE ACTUAL 8 BIT OUTPUT AND THE
OTHER PORT AN & BIT DEVICE SELECT (256 POSSIBELE). HE SAYS THAT DON
TARBELL HAS CAUTIONED HIM AGAINST NOT ALLOWING FOR ENOUGH OUTPUT CONTROL
PORTS. DISK DRIVES AND OTHER PERIFHERALS REQUIRE QUITE A FEW BITS OF
CONTROL, EVEN AUTOMATIC CONTROL OF A CASSETTE OR TWO CAN USE -UP HALF

OF AN OUTPUT PORT. HE AGREES WITH THE IDEA THAT LOTS OF PERIPHERALS

ARE NEAT BUT DOESN“T NECESSARILY THINK NUMEROUS FERIPHERALS ARE REALLY
NECESSARY. DR. SUDING HAS DONE ONE HECK OF A LOT OF WORK WITH NEARLY
NONE AND NOT TOO MUCH MEMORY EITHER. FAUL IS USING THE 256 WORD ODT IN
PAGE O AND THINKS THIS IS A FANTASTIC TOOL FOR FROGRAM DEVELQPMENT AND
GENERAL MARK-S OPERATION FROM THE KEYBOARD. HE WOULD LIKE TO SEE THIS
PROGRAM BECOME THE STANDARD SOFTWARE COMPONENT OF ALL USER GROUP MACH-
INES.
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LAURENCE FLATE JR., Z23Z0 SEYLINE WAY, SANTA BAREARA, CA 23109 SAYS THE
KEYFRESSED FLAG SHOULD EE ASSIGNED ELSEWHERE AND IN4 EIT 7 RESERVED FOR
FARITY AS HE HAS HAD EXFERIENCES WITH FARITY FROBLEMS IN THE FAST

AND WANTS TO RETAIN THE PARITY EIT FOR HIS TVT WHICH WILL EVENTUALLY CON-
TAIN PARITY EIT LOGIC. THE INFUT FORT ASSIGNMENTS SEEM TO BE CROWDED.
HENCE IT MAY BE WISE TO ADD ONE OR TWO MORE PORTS TO BE MULTIFPLEXED

AND ASSIGN THE FLOFPFY DISK TO THAT FORT AND LET THE REST OF THE
ASSIGNMENTS STAND FOR FUTURE NEEDS. HE SAYS THAT NATIONAL HAS A ROM CHIF .
THAT DOES BAUDOT TO ASCII CONVERSIONS (MMSZ20BL) AND TWO NEW CHIPS WHICH
DO ASCII TO BAUDOT (MM3SOL1TL AND MMS2Z1TM). LARRY SAYS THAT HE ONCE
DESIGNED A PAPER TAPE READER THAT USED A BLOCK OF ALUMINUM DRILLED FOR
FHOTO CELLS AND THE SPROKET HOLE WAS USED TO TRIGGER RECEIVING

OF THE DATA. HE SAYS WE NEED A MEMORY STANDARDIZATION SCHEME AND A NEW
MEMORY LOGIC DESIGN TO ALLOW FOR 1&K MEMORY. HE IS CONVERTING TO
FLUGGABLLE BOARDS AND SUFPLIED A CAREFULLY DRAWN TABLE OF THE MARK-8 BUS
SIGNALS BOTH SOURCE AND DESTINATION WHICH WILL BE INCLUDED IN THE NEXT
NEWSLETTER.

THE DIGITAL GROUP HAS PROBABLY DONE MORE FOR SYSTEM STANDARDIZATION THAN
ANYONE BY PUBLISHING DR. SUDING"S MARK-28 MODIFICATIONS AND HIS CASSETTE
TAPE RECORDER CIRCUIT. THEY HAD TO LOSE A BUNDLE ON THEIR $7. S0 DOCUMENTA-
"TION PACKAGE. IF YOU HAVE SEEN IT, YOU KNOW WHAT I“M TALKING ABOUT. IN
ANY CASE THIS IS ONE EXAMPLE OF WHAT THEY INTEND TO CONTINUE DOING IN THE
FUTURE. THEY ASKED THAT WE INCLUDE THE LOAD AND DUMF ROUTINES FOR DR.
SUDING“S CASSETTE CIRCUIT THAT WAS INCLUDED IN THE LAST NEWSLETTER. THEY

NOTE THAT THE S VOLT ZENER WAS SHOWN BACKWARDS IN THE NEWSLETTER COPY
OF THE CIRCUIT.

PROGRAM: CASSETTE DUMPER FOR COLD START - SHORT FORM

OCTAL OCTAL OPERATION OCTAL . OCTAL OPERATION
ADDRESS CODE ADDRESS CODE

003000 056 Load H with 000 003030 016 Load B with 040
003001 000 003031 040

003002 066 Load L with 000 003032 011 Decrement B
003003 000 003033 110 Jump not zero
003004 026 Load C with 010 003034 032

003005 010 003035 003

003006 036 Load D with 000 003036 021 Decrement C
003007 000 003037 110  Jump not zero
003010 103 Input 1 003040 024

003011 044 AND A with 001 003041 003

003012 001 003042 373 Store D in mem
003013 110 Jump if not zero 003043 060 Increment L

. 003014 . 010 003044 110 Jump not zero
003015 003 003045 004

003016 016 Load B with 060 003046 003

003017 060 003047 050 Increment H
003020 011 Decrement B 003050 305 Load A with H
003021 110 Jump not zero 003051 074 Compare A with 004
003022 020 _ 003052 004

003023 003 003053 110 Jump not equal
003024 103 1Input 1 003054 004

003025 203 Add D to A 003055 003

003026 012 sShift right 003056 000 Balt

003027 330 Load D with A

COMMENTS: This routine is hand keyed into the upper portion of
the 1K 8008 microprocessor when power is first applied.
" The program deserializes the output of the cassette, and
loads the 8-bit bytes into memory starting at byte f#.
The speed is approximately 40 bytes/second (1K in 25 sec.)

Begin this program by doing a Restart 025 while the
cassette is playing the constant tone leader prior to
the data portion. The timing constants at 003017 and
003031 assume the 20us cycle time of the Mark-8 (use
of a 4Mhz crystal).
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PROGRAM: CASSETTE LOADER (loads storage contents onto cassette)-
SHORT FORM

OCTAL

ADDRESS CODE

OCTAL OPERATION

OCTAL

OCTAL OPERATION
ADDRESS CODE

003200
© 003201
003202
003203
003204
003205
003206
003207
003210
003211
003212
003213
003214
003215
003216
003217
003220
003221
003222
003223
003224
003225
003226
003227
003230
003231
003232
003233
003234
003235
003236
003237
003240
003241
003242
003243
003244
003245
003246
003247
003250
003251
003252
003253

. COMMENTS :

006
001
123
125
026
377
016
377
011
110
210
003
021
110
206
003
056
000
066
000
036
003 *
046
377
026
011
302
022
307
022
123
016
040
011
110
241
003
032
021
110
236
003
006
001

Load A with 001

Out 1
Out 2
Load C with 377

Load B with 377

Decrement B
Jump not zero

Decrement C
Jump not zero

Load H with 000

Load L with 000

Load D with 003*

Load E with 377

Load C with 011

with C

left thru car.
from memory

left thru car.

Load A
Rotate
Load A
Rotate
Out 1
Load B with 040
Decrement B

Jump not equal

Rotate rht thru car.
Decrement C
Jump not zero

Load A with 001

003254
003255

003256

003257
003260
003261
003262
003263
003264
003265
003266
003267
003270
003271
003272
003273
003274
003275
003276
003277
003300
003301
003302
003303
003304
003305
003306
003307
003310
003311
003312
003313
003314
003315
003316
003317
003320
003321
003322
003323
003324
003325
003326
003327

123
016
100
011
110
257
003
305
273
150
300
003
060
110
230
003
050
104
230
003
306
274
150
311
003
060
104
230
003
026
377
0leé
177
011
110
315
003
021
110

313

003
220
125
000

Out 1
Load B with 100

Decrement B
Jump not zero

Load A with H
Compare A with D
Jump if equal

Increment L
Jump not zero

Increment H
Jump unconditional

Load A with L
Compare A with E
Jump if equal

Increment L

Jump unconditional
Load C with 377
Load B with 177
Decrement B

Jump not zero

Decrement C
Jump not zero

Clear A
Out 2
Halt

*Set byte 003225 to the address of the highest byte page

in

your system:

1K = 003 (shown)
1.5k = 005
2K = 007

Begin this program by doing a Restart 015 after having

piaced the

Iv-18
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DR. SUDING, C/0 DIGITAL GROUF, FO BOX &52&, DENVER, CO 80206 RECOMMENDS
STANDARDS FOR A FRONT FANEL AND FOWER SUFPPLY. HE SAYS A MEANINGFULL
FRONT PANEL SHOULD HAVE DIGITAL READOUT OF HIGH AND LOW ADDRESS, MEMORY
DATA, AND ONE DUTFUT FORT. IT SHOULD HAVE KEYBOARD ENTRY WITH OCTAL
DATA ENTRY, INTERRUFT, EXAMINE % DEFOSIT KEYS, A DEFOSIT ENABLE TOGGLE
_SWITCH, LOAD HIGH, LOAD LOW ADDRESS., RUN AND STOP KEYS, A DIGITAL READ-
OUT OF THE OCTAL ENTRY, A POWER SWITCH AND A FPOWER ON INDICATOR. THE
POWER SUPPLY SHOULD BE CAFAELE OF +5 AT LEAST S AMPS, -9 V @ 1 AMF
MINIMUM, BOTH WITH OVERVOLTAGE FROTECTION, + OR - 1Z VOLT SUPFLIES FOR
OF AMP USE AND A FAN FOR COOLING. DR. SUDING THINKS THAT TWO FORTS
SHOULD BE RESERVED FOR ALL THE MISCELLANECQUS APFLICATIONS. IMFORTANT
DEVICES SHOULD RECEIVE FERMANENT ASSIGNMENTS AS FOLLOWS:

1) INPUT KEYBOARD - ASCII, 7 BITS WITH &TH BIT FOR STROBE, INFUT FORT O
10 PIN CONNECTOR TO INCLUDE GND & +5 FOR KEYBOARD LOGIC.

2) TV READOUT, BNC CONNECTOR TO VIDEO OUTFUT AND USE OF OUT FORT &

3) CASSETTE INPUT & OUTPUT, INPUT PORT 1 BIT O AND QUTPUT FORT 1 BIT O,
SERIALIZE AND DESERIALIZE UNDER SOFTWARE CONTROL.

4) TTY - IF SERIAL, SHARE PORT 1 WITH CASSETTE, IF PARALLEL, THEN PORT 2
INFUT AND QUTPUT.

5) CALCULATOR INTERFACE, USE INFUT PORT & AND OUTFUT PORT 7

&) MISC. I/0 CAN BE RANDOMLY ASSIGNED TO FORTS 3 & 4.

7) GRAPHICS OPERATION (OSCILLOSCOFE, TV VECTOR/RASTER GRAPHICS GENERATOR
& LIGHT PEN) ON PORT S 1/0.

DR. SUDING SUGGESTS FORGETTING FAPER TAFE COMFLETELY & USING CASSETTE
AND STAYING AWAY FROM KEY PUNCHES.

RAYMOND G. STEVENS, RGS ELECTRONICS, 32650 CHARLES ST.., SUITEEK, SANTA
CLARA, CA 95050, (408) 247-0158 SAYS THAT ALL THE MODIFICATIONS TO THE
MARK-8 1/0 CURRENTLY BEING MADE ARE SLOWLY EUT SURELY MAKING IT MORE
LIKE THE RGS 008-A 1/0 AT THE EXPENSE OF GREAT COMFLICATION AND EXPENSE
TO THE EXPERIMENTER. IF HE COULD COUNT ON SELLING ENOUGH UNITS, HE
WOULD DEVELOP A CARD THAT WOULD CONVERT THE MARK-87S PORT STYLE 1/0
INTO THE 008A“S UNIVERSAL BUS I/0.

J. A TITUS, TYCHON, INC., PO BOX 242, BLACKSBURG, VA 24060 (703) 9351-
9030 THINKS THAT THE ODT SHOULD NOT BE IN THE BASE PAGE SINCE IT WOULD
BE IMFOSSIBLE TO DEBUG PROGRAMS USING THIS AREA. IT SHOULD EE PUT UF
HIGH IN MEMORY AND A RESTART LOCATION USED TO GET TO IT. A STANDARD-

' IZED FRIORITY INTERRUPT SCHEME SHOULD BE DEVELOPED. HE HAS CONSTRUCTED
A PAFER TAPE READER USING A LEDEX STEPPING SWITCH DRIVE AND H-38 MATCH-
STICK TI PHOTODIODES AND WILL FROVIDE A CONSTRUCTION FACKET AS PART OF
OUR FROJECT ASSIGNMENT PROGRAM TO BE DESCRIBED LATER. ANYONE DEVELOFPING
AN INTERFACE DESIGN SHOULD OVER DESIGN IT BY PROVIDING ALL NECESSARY
FLAGS AND PULSES THAT COULD BE FOSSIBLY NEEDED SO IT CAN BE USED WITH A
WIDE VARIETY OF CPU SYSTEMS. EVEN IF ALL THE SIGNALS ARE NOT USED.

THEY SHOULD BE AVAILELE, OR AT LEAST DOCUMENTED. HE SAYS NO ONE HAS
MENTIONED USE OF ASYNCHRONOUS COMMUNICATIONS BETWEEN PERIFHERALS AND
REMOTE COMFUTERS. THIS IS A USEFUL TECHNIQUE AND SHOULD BE MADE AWARE
OF IT IF THEY ARE USING ANY REMOTE SENSORS OR DIGITAL DATA SOURCE. HE
ALSO SUGGESTS THAT WE LOOK AT THE STANDARD INTERFACE THAT HEWLETT-PACK-
ARD IS TRYING TO GET ADOFTED EY THE ANSI. THIS IS A 1¢ LINE FARALLEL
INTERFACE THAT USES EIGHT LINES FOR ADDRESS AND DATA AND EIGHT LINES

FOR FLAGS, ETC. IT WAS REVIEWED IN "ELECTRONICS", NOV 14, 1974,

PAGES 95~106. HE SUGGESTS THAT ANY INTERFACE OR DEVICE SUEBMITTED FOR USE
BY OTHER FARTICIFANTS MUST EE THOROUGHLY TESTED EY ANOTHER INDEPENDENT
GROUP S0 THAT EAD IDEAS AND MARGINAL DESIGNS DON‘T CREEF IN THAT COULD
CAUSE A LOT OF DISAFFOINTMENT AMONG USERS, MOST OF WHOM ARE ON A LIMITED
HOEEY BUDGET. WHEN AFFROVAL IS FINAL, EACH GROUP SHOULD SUBMIT COFY-
READY ARTWORK FOR REPRODUCTION.
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NAT WADSWORTH, PRESIDENT, SCELEI COMPUTER CONSULTING, INC . 1322 READ-
EOSTON FOST ROAD, MILFORD, CT 044460 (Z03) S74-1573 SAYE THAT TO AT-
TEMFT TO STANDARDIZE OWN THE USE OF SELECTED DEVICES FOR SELECTED

FORTS HANDICAFS THE LESS ENDOWED USER., I.E. THOSE WITH LESS OFERATING
1/0 PORTS AND ESSENTIALLY NEGATES ONE OF THE FOWERFLUL ASFECTE OF A
COMFUTER — THE AEBILITY TO ACCOMODATE HARDWARE VARIATIOND BY SURBSTI-
TUTING EASILY CHANGED SOFTWARE. INSTEAD OF ATTEMFTING TO STANDARD-

1ZE ‘DEVICE ASSIGNMENTS, HE THINES IT WISER TO STANDARDIZE ON ZOFTWARE
PROCEDURES, SUCH AS ESTAELISHING FORMATS FOR SUBROUTINING, SO THAT THE
NUMEER OF ACTUAL SOFTWARE CHANGES (GENERALLY TO ZELECT THE AFFROFPRIATE
1/0 FORT CODES) WOULD EE MINIMIZED AND LOCALIZED WITHIN A LARGE FRO-
GRAM. A WELL DESIGNED FROGRAM NEED GENERALLY ONLY CALL ONE OR TWO 170
SUBROUTINES THAT ACTUALLY CONTAIN FORT DEFINING I/0 INSTURCTIONS AND IT
IS A SIMPLE MATTER FOR A USER TO DEFINE THE FORTE FOR  THE INDIVIDUAL S
HARDWARE FACILITY. AN AREA MORE SUITAELE TO STANDARDIZATION WOULD EE
GUIDELINES TO ESTAELISH EIT POSITION ASSIGNMENTS FOR 1/0 DEVICES, I.E.
A CONVENTION SUCH AS: A) AN OUTPUT DEVICE USING TWO FORTS, ONE FOR
DATA AND ONE FOR CONTROLS, SHOULD HAVE DATA ON THE LOWER VALLIE

PORT, CONTROL SIGNALS ON THE NEXT HIGHER FORT. E) AN QUTFUT DEVICE
USING ONE FORT FOR DATA AND CONTROLS SHOULD HAVE CONTROL LINES CONNECT-
ED TG THE MOST SIGNIFICANT EBITS, DATA ON THE LEAET SIGNIFICANT EITS

C) FOSSIELY RECOMMEND BEIT ASSIGNMENTS FOR SERIAL I/0 DEVICES SLUCH AS
EO FOR OUTFUTTING DATA, E7 FOR INPUTTING DATA. IN GENERAL., WE SHOULD
WORE TOWARDS STANDARDIZATION OF SOFTWARE TECHNIRDUES THAT WIt L REIMCE THE
WORE INVOLVED IN ADAFTING A FROGRAM TO AN INDIVIDUAL "% FHYSICAL SETUF
WHILE STILL FROVIDING THE INHERANT FLEXIEILITY THAT IS THE GREAT ASSET
OF A COMPUTER WHILE AVOIDING ATTEMFTS TO STANDARDIZE ON FHYSICAL HARD-
WARE WHICH OFTEN NECESSITATES MATERIAL EXFENSE. AS A GENERAL RULE.

& HOEBEYIST IS LOOKING TO KEEF FINANCIAL EXFENSE TO A MINIMUM, BUT
CONVERSLY, HAS THE TIME AND INTEREST, TO MAKE SOFTWARE CHANGES WHICH
CAN GET AROUND THE HARDWARE LIMITATIONS. THAT., INDEED, I3 ONE REAZON

A COMFUTER HOLDS SUCH ATTRACTION!

CONCLUSIONS

IT SEEMS THAT WE ARE INDEED TOO FAR ALONG TO FRODUCE THE
"QYSTEM" TYPE OF STANDARLDIZATION THAT WOULD HAVE BEEN NICE. EVERY-
ONE“S DEVELOPMENT WORE HAS HEADED IN A DIFFERENT DIRECTION AND OUR ONLY
HOPE NOW IS TO HOP ONTO SOMEONE S BEANDWAGON THAT HAS DONE IMFORTANT
DEVELOFMENT WORKE AND USE HIS 170 CONFIGURATION.  THE DIGITAL GROUF AND
THE COMFUTER HOEEYIST GROUF ARE BOTH COMMITTED TO HIGH GUALITY DESIGN
AND DOCUMNENTATION IN THE HOPE OF ATTRACTING A FOLLOWING IN THEIR RESFPEC-
TIVE DIRECTIONS

IT SEEMS THAT THE GOAL OF FPRODUCING THE $500 COMFLETE HOEEY
COMPUTER SYSTEM IS WHAT WE WOULD LIKE TO STRIVE FOR. AT THE RISK OF
HURTING SOME FEELINGS, I THINE WE MUST IGNORE THE DESIRES OF THE "EIG
COMPUTER EOYS" THAT WANT TO MAKE AN 2003 INTO AN IEM 270, TO THIS END
WE MUST:
1) DO EVERYTHING FOSSIELE WITH SOFTWARE RATHER THAN HARDWARE. MEMORY IS
GETTING CHEAPER AND IT IS EASY TO STUFF MEMORY BOARDS. ONCE SOME MEM-
ORY IS WOREING, ITS EASY TO LET THE COMPUTER CHECE OTHER MEMORY EBOARDE.
A HOBEYIST HAS TIME TO MAKEE SOFTWARE CHANGES AND DO SOFTWARE DEVELOFMENT
(INDEED THAT MUST EE ONE OF THE REASONS HE BUILD THE SYSTEM IN THE FIRST
FLACE) EUT HE DOSEN-T NECESSARILY HAVE THE MONEY AND OFTEN TIMES DOES
NOT HAVE THE ENOWLEDGE TO GET EXOTIC HARDWARE SCHEMETZ CONSTRUCTED
AND DEBUGGEL.
Z) INTERRUFTS HAVE NO PLACE IN THE SMALL HOERY SYSTEM.  WITH SMALL MEM-
ORY SIZE, THE LACK OF CAFABILITY FOR DOING INTERRUPTS WITHOUT EXTENSIVE
HARDWARE ADDITIONS IN AN £00&, AND WITH INEXFERIENCED FROGRAMMERZ, IT
WILL EE NEARLY IMPOSSIELE TO ACCOMFLISH ANYTHING WITH INTERRUFTS ANY-
WAY. THEY AREN‘T REALLY NEEDED, ADD EXTRA EXFENSE, S0 WHY TRY TO IN-
CLUDE THEM.
I WITH A& GOOD KEYEOARD MONITOR, THE HOEBYIST IS WASTING HIS MONEY AND
A GOOD DEAL OF TIME TRYING TO INCLUDE A FRONT FPANEL. A FROM WITH A
KEYEDARD MONITOR AND AN INTERRUFT FUSHEUTTON ARE ALL THAT IS REALLY
NECESSARY.
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THE STATUS OF FERIFHERALS TO DATE IS AS FOLLOWS:

1) TERMINALS @) TVT-1 LOTS AROUND, SCROLLING MODS AVAILAELE, ALL
ERRORS HAVE BEEN FOUND EUT FROEAELY NOT THE EEST DESIGN TO START NOW.
E) TvT-2 NICE DESIGN, FAIR PRICE, KIT AVAILAELE FROM SWTF, PC BOARDS
AVAILAELE FROM SWTF, IC PARTS KIT AVAILAELE FROM MINI MICRO MART.

©)  SUDING SX32 TVT, $95 KIT AVAILAELE FROM DIGITAL GROUF (SEND

SASE FOR DETAILS) ) SUDING 1&X&4 TVT -- STATUS UNCERTAIN, CONTACT
DIGITAL GROUF FOR DETAILS E) CREED TTY S SEE NL#S

%)  KEYEDARD MONITORS A) LAWRENCE LIVERMORE LAES 256 WORD ODT
WRITEUF UCIO-14507 AVAILAELE FROM US ATOMIC ENERGY COMMISSION, DIV
TECHINICAL INFO., OAK RIDGE, TN. E) MIL MONITOR-2 ROM‘S MAY EXIST
EUT NOT LIKELY. WRITEUF AVAILAELE IN MIL MFS00& MANUAL EUT THEY ARE
TOUGH TO GET. ©) EOE CODKE HAS A CREED TTY KEYEOARD MONITOR.

) CASSETTE TAFE UNIT  ONLY TWO UNITS AFFEAR IN THE RUNNING NOW.

AT LEAST SEVEN THAT WORK ARE FRESENTLY AVAILABLE. A) THE SUDING
LDIGITAL GROUF UNIT IS POPULAR, IS BEING FUSHED HARD AS A STANDARD BY
THE DIGITAL GROUF, A FPC EOARD IS AVAILAELE FOR $4. 00, A FARTS KIT

FOR $19. 00 AND AN ASSEMELED AND TESTED UNIT FOR $24. 00.

E) THE COMPUTER HOBEYIST GROUF DESCRIEED A CASSETTE UNIT THAT THEY
INTEND TO PROMOTE AND SUFPORT IN THE LATEST ISSUE OF THE COMPUTER
HOBEYIST. THEY WILL HAVE FC EOARDS, FARTS KITS, AND SOFTWARE AVAILAELE.
C) THE MIL CASSETTE STILL LOOKS GOOD BUT WITHOUT MONITOR-S ROMS, IT
WILL NOT EE SUPFORTED. THE NICE FART ABOUT THE CASSETTE FICTURE IS THAT
ALL OF THESE INTERFACES ARE CHEAP ENOUGH S0 A GUY CAN EUILD ONE OF EACH
IF HE WANTS TO.

4. PAPER TAPE READERS - MR. TITUS HAS FROMISED US A WRITEUF ON HIS
AND AS SOON AS I GET CAUGHT UF, I“LL WRITE A CONSTRUCTION ARTICLE

FOR MINE.

5. FAPER TAFE FUNCH — THE CREED TTY-S INCLUDE A S LEVEL FUNCH AND THE
CREED MONITOR CONTAINS DUMP AND LOAD ROUTINES

& THRU 7 NO NEW INFO.

2. GRAFHICS TERMINALS - SEE THE COMFUTER HOBEYIST, ISSUES 1,2, % & FOR
COMPLETE CONSTRUCTION INFO ON AN ELAEORATE UNIT. DR, SUDING IS GOING
TO DEVELOF A RASTER SCAN TV UNIT WITH LIGHT FEN.

9 THRU 11  NO NEW INFO.

1Z. CALCULATOR INTERFACE - DR. SUDING*S DESIGN IS COMFLETE AND
AVAILAELE FROM MINI MICRO MART. SEE BACK OF NL FOR INFORMATION.

13. FROM FROGRAMMER — AN EARLY EDITION OF THE INTEL 200% DATA EOOK
INCLUDED COMPLETE DESIGN INFORMATION FOR A FROM FROGRAMMER.  THE MIL
MOD-S BACKFLANE ECOARD (STILL AVAILABLE) HAS A FROM FROGRAMMER EUILT

IN THAT REGUIRES AEOUT $40. 00 IN FARTS

14 THRU 18 NO NEW INFQ.

TO PUT SOME DIRECTION INTO PERIFHERAL DEVELOFMENT IT IS NEC-
ESSARY TO "ASSIGN" PROJECTS TO INDIVIDUALE. WE CAN'T REALLY ASSIGN
FEOFLE S0 WE ARE INSTEAD ASKING THAT YOU VOLUNTEER TO DEVELOF AND
FRODUCE A CAREFULLY DOCUMENTED CONSTRUCTION PACEAGE FOR ONE OF THE
FERIFHERALS AEROVE. IT MATTERS NOT AT ALL IF SEVERAL FEOFLE ARE WOREING
ON THE SAME DEVICE. FERHAFS THEY CAN TEAM UF OR AT LEAST COMMUNICATE
AND SHARE IDEAS. THESE FACKEAGES WILL EE MADE AVAILAELE AT REFRO-
DUCTION AND MAILING COSTS TO ALL PARTICIFANTE. ONE OF OUR SUFFLIERS
AN HELF MAKE FC BOARDE AND FARTS KITES AVAILAELE

PLEASE WRITE % INDICATE WHICH FROJECT YO ARE INTERESTED IN
DEVELOF ING. THE NEXT NEWSLETTER WILL CONTAIN A LISTING OF FPROJECTES
AND THOSE COMMITTED TO CONSTRUCTION FROJECT WRITEURSD

ALTHOWGH WE CERTAINLY WANT TO DEVELDFR an0s PERIFPHERALRS. - THE
AREA OF GREATEST NEED IS FROBAELY FOR ALTAIR 2200 FERIFHERALE. THERE
ARE AN ENORMOUS NUMEER OF FEOFLE THAT FROBAELY HAVE THE BASIC KIT AND
THOUGHT THEY WOULD HAVE A RUNNING COMFUTER THAT WOULD DO SOMETHING
USEFUL ONLY TO FIND OUT THAT THEY WOULD HAVE TO SFEND MANY HUNDREDS OF
DOLLARS TO OETAIN FERIFHERAL KITS AND SOFTWARE PACKAGES. ANY HELF WE
CAN FROVIDE THESE FEOFLE WILL EE GREATLY AFFRECIATED
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AN ALTERNATIVE TO AN 8080 SYSTEM

DRe MARK SEBERN, PROJECT LEADER, ULTRA LOVW COST SYSTEMS, RESEARCH
AND DEVELOPMENT GROUP, DIGITAL EQUIPMENT CORPORATION (DEC),» 146 MAIN
STREET» MAYNARD, MA 01754, (617>897-5111 EXTe 4413 (WA9JMS/WA1UOI)
HAS BEEN A LONG TIME FOLLOWER OF THE MICRO-8 USER GROUP AND SENT DETAILED
INFORMATION ON THE LSI-11. ALTHOUGH HE POINTS OUT THAT ITS NOT QUITE
PRICED FOR THE HOBBYIST YET, HE THINKS WE'LL SEE HOW CLOSE THAT DAY
REALLY ISe (WOW! WOULDN'T IT BE FUN TO SEE SOME OF THE PROJECTS THEY ARE
WORKING ON FOR THE FUTURE IN MAYNARDe.)

DEC'S LSI-11 IS A COMPLETELY COMPATIBLE PDP-11 (16 BIT MACHINE
WITH AN INCREDIBLY VERSATILE INSTRUCTION SET) WITH 4K OF RAM ON A SINGLE
8. 5" BY 10" BOARDe IT INCORPORATES A COMPLETE ASCII CONSOLE (ODT-11,
l1.E. KEYBOARD MONITOR) IN THE MICROCODE OF THE PROCESSOR WHERE IT CAN'T
BE BOMBED, A 16 BIT 1/0 PORT (DMA PORT)» POVWER FAIL/AUTO RESTART» REAL
TIME CLOCK INPUT, AUTOMATIC PRIORITY INTERRUPT ARBITRATION AND VECTORED
INTERRUPT HANDLING AND SELLS FOR $990 FOR ONE, $653 FOR 50-99 AND $634
FOR 100-199. ONE WOULD HAVE TO ADD A BACKPLANE ASSEMBLY ($116 FOR 50-99)
AND A POWER SUPPLY (+5 @ 3 AMPS AND +12 AT 1.5 AMPS MINIMUM) AND A TVT
AND YOU HAVE A 4K PDP-11 BACKED BY THE DECUS USERS ORGANIZATION (175
PROGRAMS IN THEIR PROGRAM LIBRARY AND GROWING DAILY, FREE MEMBERSHIP, AND
REASONABLE PROGRAM ACQUISITION COST) AND WITH RELIABLE SOFTWARE SUP~-
PORT (AT A COST)> BY DEC.

COMPARE THAT TO AN ALTAIR 8800. THE BASIC MACHINE IS NOW $550.
YOU'D NEED 2 4K MODULES TO EQUAL THE 4K OF 16 BIT WORDS IN THE LSI-11 AT
ABOUT $250 EACHe. EVEN IF THE OTHER THINGS WERE AVAILABLE YOU'D HAVE
ABOUT THE SAME MONEY INVOLVED AND LET'S FACE IT, AN 8080 IS A LONG WAY
FROM BEING EQUAL TO A PDP~-11.

ALL WE NEED NOW IS FOR SOMEONE TO PUT TOGETHER A PACKAGE
AROUND THIS, GET DELIVERY- ESTIMATES, AND COLLECT DEPOSITS FOR AT LEAST
S0 AND YOU CAN HAVE YOUR VERY OWN PDP-11 FOR UNDER $1000! ADD ANOTHER
4K OF MEMORY AT $413 (FOR 50-99) AND YOU CAN RUN A SUPER BASIC.

WRITE DEC, COMPONENTS GROUP, MR2-2, ONE IRON WAY, MARLBOROUGH, MA
01752 FOR DETAILS OR CALL TOLL FREE, (800)225-9480, 8:30-5330 EST. (MA
RESIDENTS DIAL (617)481-7400) .

FLASH: JUST RECEIVED A CALL FROM BOB ALBRECHT OF PEOPLE'S COMPUTER CO.
(PCC)» PO BOX 310, MENLO PARKs» CA 94025. HE SAYS THEIR ORGANIZATION
WOULD ENTERTAIN THE IDEA OF ACTING AS THE OEM (ORI GINAL EQUIPMENT MANU-
FACTURER) TO COLLECT AT LEAST 50 ORDERS TO OBTAIN THE QUANTITY PRICE IF
ENOUGH PEOPLE ARE INTERESTEDe IF YOU WOULD BE INTERESTED (SERIOUSLY)»
WRITE BOB AT PCCe.

HAPPENINGS AT THE COMPUTER HOBBYIST MAGAZINE WORKSHIP

STEVE STALLINGS AND HAL CHAMBERLIN, COMPUTER HOBBYIST, BOX 295,
CARY, NC 27511, (919)467-3145 OR (919)815-7223 (EVENINGS OR WEEKENDS)
CALLED AND DESCRIBED YET ANOTHER CASSETTE UNIT THEY HAVE BEEN WORKING ON
THAT VWILL BE DETAILED IN THEIR MARCH ISSUEs 1IT®'S BIT RATE IS 500 BITS/
SEC» BIT ASYNCRONOUS WITH "HANDSHAKING" WITH THE CPU ON BOTH RECORD AND
PLAYBACK ALLOWING IT TO WORK WITH ANY CPU CLOCK RATE. MODULATION IS
PULSES WHICH ARE USED DIRECTLY REQUIRING NO PHASE LOCKED LOOP OR TUNED
FILTERSe IT USES +5 VOLTS ONLY, ABOUT 8 IC PACKAGES, THEY HOPE TO BE ABLE
TO SUPPLY A PC BOARD, AND THEY WILL SUPPORT IT WITH HARDWARE AND SOFTWARE
AND RELEASE PROGRAMS TO TCH READERS. (AT FIRST WE HAD NONE, NOW WE HAVE
SIX OR SEVEN CASSETTE INITS THAT WORK. WHAT DO WE DO NOW?)

PLEASE SEND $6.00 FOR 12 MONTHLY ISSUES TO THE TCH GUYS. THEY DO
A BEAUTIFUL JOB ON THEIR MAGAZINE, SELL IT FOR A BARGAIN PRICE, AND WOULD
LIKE TO MAKE SOME MONEY. IF YOU SUPPORT THEM WITH A SUBSCRIPTION», PER-
HAPS THEY VWILL DO A LITTLE BETTER THAN JUST BREAK EVEN.

THEY HOPE TO SEE SOME OF YOU AT THE DAYTON HAMFEST IN APRIL. THEY
VILL BE THERE WITH A DEMO SYSTEM TO GENERATE INTEREST IN COMPUTERS AS A
HOBBY AMONG THE HAMS.
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NEW MEMORY COMPONENT JUST ANNOUNCED BY SIGNETICS

A DATA SHEET FOR A NEW MEMORY COMPONENT THAT WAS JUST ANNOUNCED

BY SIGNETICS ON APRIL 1ST WAS SENT IN TO
THE POTENTIAL USE OF THIS DEVICE IN

SEEMS OF SUCH IMPORTANCE THAT THE FIRST PAGE OF THE DEVICE
INCLUDED IN THE APRIL ISSUE OF THIS NEWSLETTER FOR YOUR
WRITE YOUR LOCAL SIGNETICS DISTRIBUTOR FOR ADDITIONAL IN-

MADISON AVE., cA 91101.
HOBBY SYSTEMS
DATA SHEET 1S
INFORMATION.

FORMATION AND
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DESCRIPTION

The Signetics ¢>000 Series 9046XN Random Access Write-
Only-Memory empioys both enhancement and depietion
mode P-Channel, N-Channél, and neull) channel MOS
devices. Although a static device, a singie TTL level clock
phase is required to drive the on-board multi-port clock
generator. Data refresh is accomplished during CB and
LH periods{1V). Quadri-state outputs (when applicable)
allow expansion in many directions, depending on organ-
ization.

The static memory cells are operated dynamically to yield
extremely low power dissipation. All inputs and outputs
are directly TTL compatible when proper interfacing cir-
cuitry is employed.

Device construction is more or less S.0.5.(2),
FEATURES

FULLY ENCCOED MULTI-PORT ADDRESSING
WRIiTE CYCLE TIME 80nS (MAX. TYPICAL)
WRITE ACCESS TIME(3)

POWER DISSIPATION 10uW/BIT TYPICAL

CELL RZFRESH TIME 2mS (MIN. TYPICAL)
TTL/DTL COMPATIBLE INPUTS(4)

AVAILABLE OUTPUTS “n”

CLOCK LINE CAPACITANCE 2pF MAX.(5)

Vgce = +10V s

Vpp = OV £ 2%

VEE = 6.3Vy(6)

APPLICAT:ONS

DON'T CARE BUFFER STORES

LEAST SIGNIFICANT CONTROL MEMORIES

POST MORTEM MZIMORIES (WEAPON SYSTEMS)

ARTIFICIAL MEVORY SYSTEMS

NON-INTELLIGENT MICRO CONTROLLERS

FIRST-IN NEVER-OUT (FINO) ASYNCHRONOUS
BUFFZRS

OVERFLOW RZzCISTER (BIT BUCKET)

PROCEZSS TZCANOLOGY

The use oi Signetics unique SEX(7) process yields Vth

{var) and allows the design{8) and production(9) of

® © 0 0 0 © G © 0 O

higher performance MOS circuits than can be obtained by TYPE ¢ p" TEMP. RANGE PACKAGE
competitor's technigues. ‘ ; P
2120 0 01w 70°C | Wh;‘i:;‘i”

FINAL SPECIFICATION(10)

Bi?OLAR COMPATIBILITY

Ali data and clock inputs plus appiicabie outputs will inter-
face directly or nearly directly with bipolar circuits of
suitabie characteristics. In any event use 1 amp fuses in all
power supply and data lines.

{INPUT PROTECTION
All terminals are provided with slip-on latex protectors for

the prevention of Voltage Destruction. (PILL packaged de-
vices do not require protection).

SILICON PACKAGING

Low cost silicon DIP packaging is implemented and re-
liability is assured by the use of a non-hermetic sealing
technique which prevents the entrapment of harmful ions,
but which allows the free exchange of friendly ions.

SPECIAL FEATURES

Because of the employment of the Signetics’ proprietary
Sanderson-Rabbet Channel the 25120 will provide 50%
higher speed than you will obtain.

COOLING

The 25120 is easily cooled by employment of a six-foot
fan, 1/2” from the package. |f the device fails, you have
exceeded the ratings. In such cases, more air is recom-
mended.

BLOCK DIAGRAM

25120
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PARYT IDENTIFICATION
T

1. “Neu'' channei uevices enhance or deplete regardless ot gate
POlarnly, eitner simuitaneousiy or ranaomly. Sometimes not
atl au

2. “S.0.L " vapynyntea U.S. Army Commissary, 1940.

3. Notapow e

4. You . .. .omehow urive tnese inputs from TT L, the method
is OLVIGUS.

5. Measure at 1 Vikz, 26mVac, 1.99F in series.

6. For the fiilaments, what else!

FAGE

14

7. You have a dirty mind. S.E.X. is Signetics E Xtra Secret

process. ‘One Shovel Fuli to One Shovel Full’’, patented
by Yagura, Kashkooli, Converse and Al Circa 1927.

8. J. Kane calis it design twe numor him).

9. See " Modern Proauction Techniques’ by T. Arrieta (not yet
written),

0. Final untl we got a ook at some actual parts.

1i. Coifee breaks and iunch hours.

12. Duecreait to EIMAC for inspiration.

(APRIL FOOL)



~80NR ASSEMBLY LANGYAGE REFERENCE CARD

THIS IS A POCKET SIZE CARD CONTAINING THE 8008 IVSTRUCTIOM SET
ORGANIZED IN EASY TO USE FASHION WITH HEX CODE EQUIVALENTS & A HEX-ASCII
TABLE. ITS ORIENTED TOWARDS THE INTEL 8008 FORTRAN CROSS ASSEMBLER BUT
"WOULD BE VERY HANDY TO HAVE. ORDER MCS-129-0674-10K. THEY PROBABLY
HAVE AN 8080 VERSION ALSO.

MARK~-8 USER GROUP SURVEY
JOE CIMMINO SAYS HE HAS RECEIVED ABOUT 55% OF THE USER SURVEYS
BACK SO FAR. THAT MEANS THAT 45% OF YOU HAVE IT SITTING ON YOUR *I‘'VE

GOT TO DO THIS SOME DAY'"™ PILEe. PLEASE FILL OUT WHATEVER IS APPLICABLE
AND GET IT MAILED BACK. JOE WENT TO A LOT OF WORK AND EXPENSE TO MAIL
THESE AND IT WOULD BE AWFUL IF WE DIDN'T GET WORTHWHILE INFORMATION BACK.
DO IT NOwW!!

JOE HAS ASKED FOR ABOUT 15 PAGES IN NL#7 FOR REPORTING RESULTS
OF THE SURVEY AND HIS ANNQUNCEMENT ABOUT A SOFTWARE LIBRARY SERVICE. HE
WILL ALSO INCLUDE A SAMPLE PROGRAM, AND DEMONSTRATE WHAT PROPER
DOCUMENTATION IS ALL ABOUT.

COMPUTER ALTERNATIVES INDEX (COMINDEX)

COMPUTER ALTERNATIVES SEEMS TO BE THE LATEST BUZZ WORD. NO ONE
HAS REALLY TOLD ME WHAT IT MEANS BUT I‘'VE GOT SOME VAGUE IDEAS. BOB
WALLACE, PO BOX 5415, SEATTLEs WA 98105 PUBLISHES "COMINDEX", A DIRECTORY
OF GROUPS AND PEOPLE INTERESTED IN THE USE OF COMPUTERS AS A COMMUNITY

COMMUNICATIONS TOOL, AND A LIST OF PAPERS, ARTICLES, AND OTHER INFOR-
MATION AVAILABLE FOR COPYING COSTSe THE 'COMINDEX'"™ WILL ALSO TRY TO
INCLUDE OTHER AREAS OF ALTERNATIVE COMPUTER USE SUCH AS ACCESS TO
HARDWARE, SIMULATION OF SYSTEMSs, CREATIVITY IN GRAPHICS AND GAMES, AND
SOCIAL/POLITICAL RESEARCH. SUBSCRIPTION TO *"COMINDEX"™ IS $2.00 FOR ONE
FULL DIRECTORY AND THREE UPDATES. VWRITE AND -INCLUDE A SASE FOR ADDITON-
AL INFORMATION.

RESOURCE ONE NEWSLETTER

YOU MAY BE INTERESTED IN THE RESOURCE ONE NEWSLETTER, 1380 HOWARD
STes SAN FRANCISCO, CA 94103. THIS GROUP OBTAINED A SURPLUS XDS-940
TIME SHARE COMPUTER AND IS NOW DEVOTED TO THE FOLLOWING PROBLEMSt
CAN THIS TOOL OF MILITARIZED SOCIETY BE MADE DIRECTLY USEFUL TO PEOPLE?
HOW? THEY ARE DEPENDENT LARGELY ON FOUNDATIONS FOR THEIR SUPPORT BUT ARE
ALSO SOLICITING TAX DEDUCTIBLE DONATIONS. WRITE AND INCLUDE AN SASE FOR
INFORMATION .

DI GI TAL GROUP ACTIVITIES

THE DI GI TAL GROUP: PO BOX 6528, DENVER, CO 80206 1S THE BEST EX-
AMPLE OF WHAT HAPPENS WHEN A GROUP OF INTERESTED & CLEVER GUYS GET TO-
GETHER AND SHARE LABOR AND RESOURCESs THEY ARE DELIVERING ON THEIR $8
DOCUMENTATION PACKAGE AND COMMENTS COMING IN INDICATE UNANIMOUS ACCLAIM.
THE SOFTWARE DOCUMENTATION AND CASSETTE TAPE 2K MONITOR SYSTEM HAVE BEEN
SENT OUT. THE ELECTRONIC DOCUMENTATION PACKAGE HAS BEEN OR SOON VWILL BE
MAILED OUT. DRe SUDING INSISTED THAT A COPY OF HIS SCIENTIFIC CALCU-
LATOR INTERFACE BE INCLUDEDe. - (THIS IS NEAT! MINI MICRO MART 1S SUPPOSE
TO HAVE A COMPLETE PACKAGE CONTAINING PC BOARD AND PARTS AVAILABLE SOON
FOR $69.95. WITH 256 WORDS OF MEMORY AND A SUDING TVUT» A PROGRAM IS
AVAILABLE THAT SIMULATES AN SR-50 CALCULATOR USING A MARK-8. THIS SHOULD
SOLVE PROBLEMS FOR PEOPLE LOOKING FOR A FLOATING POINT PACKAGE IF THEY
CAN LIVE WITH THE CALCULATION SPEED.)

EVERYONE HAS PROBABLY SEEN THE DIGITAL GROUP'S LETTER TO THE
EDITOR IN THE APRIL R-Ee. THAT WAS WRITTEN IN AUGUST 74 SO YOU CAN GET
A ROUGH IDEA OF NON~ADVERTISING LEAD TIMES IN NATIONAL MAGAZINES. THE
FOLLOWING IS AN EXCERPT FROM THEIR LATEST LETTER DATED 21 MARCH:
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PROJECT UPDATE - Digital Group, PO Box 6528, Denver, CO 80206

The digital group is literally exploding, thanks to your support,
and now has 4 major efforts going ahead full out.

1. Top priority - support of Dr. Suding's efforts at as
high a cuality level as possible.

2. We now have about 100 requests and SASE's for the digital
group clearinghouse. We are debating on various alter-
natives and options to complement rather than supplant
other efforts such as the Micro-8 Newsletter. (Please
remember, that letter was sent to R/E in August, 1974.)
Naturally, you will be kept informed of any and all
developments and we certainly invite your comments!

3. PC Boards - as you probably guessed, we ran into a non-
performance problem with the TVT board from one of our
former participants. That problem has been rectified
totally by a new individual who is a PC Development
professional. His work is both fast and good. He is
also very eager to get other boards coing.

4. Parts and Kits - We had no desire to become another

parts house. However, the mail started coming in and
people keep asking for kits, parts, availability
and etc. (Lots of Doctors.) And then in walked the
manager of a parts house that has been in business for
15 years and who is very eager to contribute to the
Microprocessor experimenter effort. (He's also now
building a Suding-8.) His prices are reasonable, if
not outstanding (ex - 110l1's for $1.40), and he is
willing to supply kits of new, guaranteed parts for
about anything we can come up with. Therefore, we will
be offering most developments in the following rmodes-

a. Major chip(s)

b. PC Board .

c. Major chip(s) and PC Board

d. Complete parts kit

e. Assembled and tested units
We are offering full parts kits and assembled units
primarily as a convenience for those who desire it. ‘
We expect to remain very competitive and offer substantial
value but are not trying to do an MITS (we REALLY don't
want to become an MITS _ maybe we can goad them into being’
a little more honest and reasconably priced on peripherals.)

STATUS OF PROJECTS

TVT - Board now in final design stage. Character generator chips
will be available at a discount in 2 weeks with luck, 4 weeks
" without.

Cassette Interface - Board being produced by company in Colorado
Springs - available soon - method and price yet-to be determined.

Scientific Calculator Interface - Chip, board, and kit should be
available very soon through Mini-Micro Mart (if Maury can
deliver - MOS Technology has 8 week lead times and no guantity
break until 5000 units!) The digital group will serve as backup
and will supply software (lots happening here:!). You won't
believe how powerful this combination is:

Dr. Suding's highest priority design project right now is 4K dynamic
~ RAMs. As fast as he perfects the design, we will do a board
and make kits available. Should be in the 1 to 2 month time-
frame. With any luck, 4X's should drop in price again (now
$12 in 100s) and be even more cost-effective.

BASIC - We will be adapting a subset of BASIC to the Scientific »
calculator interface as soon as possible but it looks like
we'll need the 4Ks.

8800 support and adaptations are being implemented but so far on a
relatively low-priority level.
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JAMES G. CALLAS, M. D.

EVELYN R. CALLAS, M. D.

631 NORTH SAN PEDRO ROAD
SAN RAFAEL, CALIF. 984903

Adam Trent's hint in the vol. 1 #4 NL about using Augat pins
for ic's on the memory board works very well except that many
ordinary diagonal cutters will not grip the pin head well enough
to pull it out,

A finer pair of cutters, the Hunter A92MS (available from
National Camera, Englewood, Colo, as catalog #N-3224) work much
better in removing the Augat pins, They are also far superior to
ordinary cutters for fine work around PC boards.,

One of the least expensive, as well as most efficient, ways
of checking fine soldering is to look with an 8X magnifier mounted
in a plastic barrel, that's sold by photo shops for about $4, Hold
the lens upside down, so as to focus close enough and light the PC
board both in front and back.

Another handy hint: an audible continuity tester, as simple
as a battery and buzzer in series, is a great convenience in testing
for solder bridges,

LOCAL GROUPS

PART OF THE FUNCTION OF THE USER GROUP IS GETTING PEOPLE TOGETH-
ER. YOU SHOULD HAVE A PRETTY GOOD IDEA WHETHER ANY PARTICIPANTS ARE NEAR
YOU BY NOW. THE UPDATED ROSTER HAS BEEN POSTPONED AGAIN TILL NEXT ISSUE.

EVERYONE HAS HEARD OF THE DENVER BASED DIGITAL GROUP. THEY ARE
A PRIME EXAMPLE OF WHAT CAN BE DONE WHEN A BUNCH OF GUYS GET TOGETHER AND
SHARE RESOURCES.

WE WERE EVEN ABLE TO GET TOGETHER A GROUP IN SLEEPY OLD LOMPOC!
OUR FIRST MEETING WAS HELD MARCH 19 AT THE CABRILLO COMPUTER CENTER AND
WAS ATTENDED BY 4 PEOPLE FROM SANTA BARBARA, 1 FROM PASO ROBLES, AND 13
PEOPLE FROM THE LOMPOC-SANTA MARIA-VANDENBERG AIR FORCE BASE AREA.
OUR NEXT MEETING IS SCHEDULED FOR APRIL 16, 7:30 PM IN THE CABRILLO COM-
PUTER CENTERe. MR. BOYCE SHOWED OFF HIS NEARLY COMPLETED ALTAIR 8800. MY
PARTIALLY COMPLETED 8008 SYSTEMS WERE ON DISPLAY. (1 MAY BE THE VERY
LAST ONE TO GET A MARK-8 RUNNING.)s THE HOMEMADE PAPER TAPE READER WAS

DEMONSTRATED AND OUR PDP-8 WAS LOADED WITH A 4K BASIC SO PEOPLE COULD
SEE HOW MUCH FUN A 6K BASIC FOR AN 8008/8080 WOULD BE.
OUT LATEST INFO ON LOCAL GROUPS IS AS FOLLOWS. CONTACT:

DENVER AREA - DIGITAL GROUP, PO BOX 6528, DENVER, CO 80206

WASHINGTON DC AREA = JOE CIMMINO, 19304 RICHWOOD COURT, BROOKEVILLE», MD
20729

CHICAGO AREA - ROBERT SWARTZ, 195 IVY LANE, HIGHLAND PARK, IL 60035
472-6660 DAYS AND 432~6423 EVENINGS

BAY AREA . - FRED MOORE, 2100 SANTA CRUZ AVE., MENLO PARK, CA
94025

SANTA BARBARA, SANTA MARIA, LOMPOC, VANDENBERG AFB AREA
- TED SALLUME, 945 VIA FARGO, SANTA MARIA, CA
805-WE7-4541 OR 805-865-3236 OR THE CABRILLO
COMPUTER CENTER OR HAL SINGER» 805-735-1596

LA AREA - DE WALTER EKSTRAND, PO BOX 1260D» SOUTH GATE, CA
90280 (HE WANTS TO START AN LA GROUP)

PLEASE KEEP US UP TO DATE ON LOCAL GROUP ORGANIZATIONS AND WHAT
IS HAPPENING. IT WOULD BE IDEAL IF ONE MEMBER FROM EACH GROUP PREPARED
A CAMERA READY PROGRESS REPORT FOR EACH NEWSLETTER.
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FRED MOORE, 2100 SANTA CRUZ AVE., MENLO PARK, CA 94025 IS EDITOR OF THE
BAY AREA AMATEUR COMPUTER USERS GROUP. THEY HAVE ALREADY HAD THEIR 2ND
MEETING AND MAYBE THEIR THIRD BY THE TIME YOU RECEIVE THIS. THE 2ND
MEETING WAS ATTENDED BY ABOUT 45 PEOPLE. THE FIRST PAGE OF THEIR FIRST
NEWSLETTER IS REPRINTED HERE.

NEWSLETTER
Issue number one  Fred Moore, editor, 2100 Santa Cruz Ave., Menlo Park, Ca. 94025 Mar_ch 15, 1975

AMATEUR COMPUTER USERS GROUP
HOMEBREW COMPUTER CLUB. .. you name it.

Are you building vour own compiiter? Terminal? TV Typewriter? 1/0 device?
or some other digital black-maqic box?

Or are yor buying time on a time sharing service?

I s, vou muaht like 1o come 1o a gathering of people with likeminded interests,
Exchanae intormation, swap ideas, talk shop, help work on a project, whatever ..

This simple announcement brought 32 enthusiastic people together March Sth at Gordon's garage.

We arrived from all over the Bayv Arca—--Berkelev to Los Gatos. After a quick round of introductions, the
questions, comments, reports, info on supply sources, cte., poured forth in 1 spontancous spirit of sharing.
Six in the group already had homebrew svstems up and running. Some were designing theirs around the
8008 microprocessor chip: several had sent for the Altair 8800 kit. The group contained a good cross section
ot both hardware experts and sottware programmers.

We got into a short dispute over HEX or Octal until someonce mentioned that if vou are setting the
switches by hand it doesn’t make any difference. Taltked about other standards: re-start locations? input
ports? hetrer operating code for the 80807 paper tape or cassettes or paper & pencil listings? - Even ASCH
should not be assumed  the standard: many 5 channel Model 15 TTYs are about and in use by RTTY folks.
Honic computing is a hobby for the experimenter and explorer of what can be done cheaply, Tdoubt that
standards will ever be complerely agreed on because of the trade-offs in design and because what’s available
for once amatcur may not be obtainable for another.

Talked about what we want to do as a club: quantity buving, cooperation on software. need to develop
a cross assembler, share experience in hardware design, classes possibly, tips on what’s currently available
where, ete. Marty passed out M.1’s Application Manual on the MF8008 and Ict it be known that he could
get anvthing we want. Steve gave a report on his recent visit to MITS. About 1500 Altairs have been shipped
out so tar. MITS expects to send out 1100 more this month. No intertaces or peripherals are available until
thes catch up with the maintrame back orders. Bob passed out the latest PCC and showed the Altair 8800
which had arrived that week {the red LEDs blink and flash nicelv). Ken unboxed and demonstrated the
impressive Phi-Deck tape transport.

What will people do with a computer in their home? Well. we asked that question and the variety of
responses show that the imagination of people has been underestimated. Uses ranged trom the private
secretary functions: text ediring, mass storage, memory, etc., to control ot house utilities: heating, alarms,
sprinkler «vstem, auto tune-up, cooking, cte.. to GAMES: all Kinds, TV graphics, x - v plotting, making
music, small robotz and ruvdles, and other educational uses, to small business applications and neighli»rhood
memory networks. [ expeet home computers will be used in unconventional ways--most of which no one
has thought of vet. :

We decided to sturt a newsletter and meet again in two weeks, As the meeting broke up into private
conversations, Marty held up an 8008 chip. asked who conld use it, and gave it away!

=7
AN

NEXT MEETING WEDNESDAY, MARCH 19th, 7 PM at

Stanford’s Artificial Intellegence Laboratory, Conference room, (?Q o
. 7N he

Arastradero Road in Portola Valley. Look for this road sign: f ¥
D C Power Lab Of )

Announcement

Texas Instruments 1.earning Center is presenting an
early moming home television series, April 15 - 18,
on “Introduction to Microprocessors.”” In the San

Jose - Bay Area this program will be on channel 11
at 6-00 AM,
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HOW MIJCH POWER SUPPLY?
BY STEVE CIARCIA
41 HILLTOP DRIVE
WEST HARTFORD», CT 06K107

DESIGNING POWER SUPPLIES IS NO FASY BUSINESS. THE NEW SFERIES
0OfF THREE TERMINAL REGULATORS BEING SOLD HAVE LED THE HOBBYIST INTO A
FALSE SENSE OF SECURITY. SINCE THESE CHIPS PROVIDE SUPPOSEDLY FAIL-
GAFE OPERATION AND HAVE THEIR OwN THERMAL OVERLOAD SHUTDOWN ABILITY,

MANY FORGET THAT THIS USUALLY DOES NOT EXTEND TO THE OTHER EXTERNAL
COMPONENTS.

IN GENERAL, IF THE HOBRBYIST HAS ONLY A SLIGHT KNOWLEDGE OF
SCH THINGS AS CAPACITOR RIPPLE CURRENT RATINGS, DIODE SURGE CURRENTS,
TRANFORMER SOURCE RESISTANCES, THE DERATING EFFECTS OF ELEVATED TEMP-
FERATURES, AND OVERUVOLTAGE PROTECTION, HE SHOULD CONSIDER PURCHASING A
COMMERERCIAL POWER SUPPLY RATHER THAN DEVELOPING ONE. THE PROBLEM
WITH THIS IDEA IS, OF COURSE, THE COST NF HIGH CURRENT SUPPLIES.

" §175 WOULD BE CONSIDERED MODEST AND COULD AMOUNT TO CONSIDERABLY MORE
DEPENDING ON THE CONFIGURATION AND REQUIREMENTS. THIS LEAVES ANOTHER
ALTFRNATIVE. THERE ARE TWO WAYS TO LEARN THINGS IN LIFE: THROUGH TRIAL
AND ERROR OR SOMEONE TELLS YOU. TRIAL AND ERROR CAN BECOME VERY EXPEN-
SIVE IF ONE WIPES OUT 100 OR SO CHIPS IN A COMPUTER WHILE TRYING TO
DESIGN A POWER SUPPLY. THIS NEWSLETTER IS DEDICATED TO THE IDEA THAT
THERE HAS TO BE A BETTER WAY THAN THAT.

THIS 1S NOT AN ENGINEERING DISSERTATION WITH ALL THE FUNNY LOOK-
ING MATH THAT ALL OF US HAVE FORGOTTEN ANYWAY. IT WILL ATTEMPT TO
ENLIGHTEN AND EDUCATE THE CURIOUS, PROVIDE DESIGN CONFIGURATIONS TO THE
DEDICATED, AND PROBABLY BORE TO DEATH ANYONE WHO REALLY KNOWS HIS STUFF.
OUR ATTENTION WILL BE FOCUSED ON REQUIREMENTS FOR SYSTEMS SUCH AS THE
MARK-8 AND THE SCELBI-8H. BOTH OF THESE COMPUTERS ARE SOLD WITHOUT
POWER SUPPLIES AND IT IS LEFT TO THE INVENTIVENESS OF ITS OWER
AS TO THE TYPE OF "KLUGE" HE PUTS TOGETHER IN AN EFFORT TO GET 'ON LINE".
IT IS USUALLY AT THIS PPOINT THE TERM "SMOKE TEST" IS APPLICABLE BUT IT
1S HOPED THAT THIS FATE CAN BE SUCESSFULLY AVOIDED.

FIRST OF ALL, HOW MUCH POWER SUPPLY DOES ONE ACTUALLY NEED TO
POWER A TYPICAL MARK-8? SHOULD ONE USE A SINGLE LARGE MASTER SUPPLY AND
RIN POWER LINES TO THE CPU AND ALL PERIPHERALS OR WOULD INDIVIDUAL
SUPPLIES BE PREFERABLE? 1S A 25 AMP SUPPLY BETTER THAN A 5 AMP? WHAT
1S AN OUVERVOLTAGE CROWBAR AND AT WHAT VOLTAGE SHOULD IT TRIGGER?

ENOUGH QUESTIONS FOR THE MOMENT. IT IS A SURE BET THERE WILL BE
MANY MORE. IT HAS TO BE ASSUMED FROM THE START THAT THIS DISCUSSION
1S DEDICATED TO FINDING A CHEAP SOLUTION AS WELL AS AN ADEQUATE DESIGN.
THOUGH IT WAS INITIALLY INTIMATED THAT 3 TERMINAL REGULATORS MAY NOT
NECESSARILY BE "GOD'S GIFT TO THE COMPUTER HOBBYIST" THEY ARE CHEAP,
WORK WELL WHEN PROPERLY APPLIED, & CUT DOWN COMPONENT COUNT CONSIDERABLY.

MOST PEOPLE WOULD PREFER TO DO AS LITTLE CONSTRUCTION WORK
AS POSSIBLE SO THAT IS THE TYPE OF POWER SUPPLY DESIGN WE WILL INVESTI-
GATE. THE TYPICAL POWER SUPPLY REQUIREMENTS FOR THESE MINICOMPUTERS WITH
1K OF 1101 RAM'S IS +5 VOLTS AT 3 AMPS AND -9 VOLTS AT 1 AMPS. FOR
EACH ADDITIONAL 1K OF 1101°S IT TAKES ABOUT 1 AMP OF +5 VOLTS AND 1 AMP
OF -9 UOLTS. THIS WOULD MEAN THAT A 4K/1101 SYSTEM WOULD REQUIRE A TOTAL
OF +5 UOLTS AT 6 AMPS AND -9 VOLTS AT 4 AMPS. A COMPARABLE SYSTEM WHICH
USES 2102 RAMS WOULD REQUIRE +5 VOLTS AT 3 AMPS AND -9 VOLTS AT 50 MA.
FOR A 1K SYSTEM. A 4K/2102 SYSTEM WOULD HAVE +5 AT 6 AMPS BUT NO MORE
-9 UOLT REQUIREMENT. HEAVEN FORBID THAT ANYONE GETS TO 16K OF 2102°'S
(THAT TAKES A LOT OF BREAD!) BECAUSE IT WOULD NEED ABOUT 15 TO 18 AMPS

OF +5 UOLT POWER. DON'T LET THESE FIGURES SCARE YOU BECAUSE IN THE
REAL WORLD OF COMPUTERS THESE ARE VERY SMALL POWER SUPPLIES. THE CONTROL
DATA SYSTEM 17, WHICH IS A 32K/16 BIT MINI, HAS A +5 UOLT 42 AMP SUPPLY.

WHAT ALL THIS BOILS DOWN TO IS THAT YOU STILL DON'T KNOW HOW

BIG A SUPPLY TO BUILD. DON'T FORGET THE PERIPHERALS. ARE THEY GOING TO
BE POWERED BY .THE SAME POWER SUPPLY AS THE COMPUTER? IF SOMETHING
LIKE THE TUT OR A SIMILAR CRT IS USED IT REQUIRES +5 VOLTS AT 1/2 TO
1 AMP AND -12 AND -5 UOLTS AT AROUND 25 MA. A CASSETTE INTERFACE,
DEPENDING WHETHER 1T USES UART OR STRAIGHT TTL CAN USE +5 AT 100 MA.

AND -12 AT SN MA. PROM'S ARE COMPARABLE TO 1101°'S.
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OBVIOUSLY THE COMPUTER IS THE MAIN CONSIDERATION. IT HAS TO BE
DECIDED BEFORE ONE LAYS OUT THE CASH JUST HOW BIG A SUPPLY 1S EVENTUALLY
GOING TO BE NEEDED WHEN ALL THAT GARBAGE YOU NEVER THOUGHT YOU'D GET IS
SUDDENLY THERE. 1IN GENERAL, I WOULD ASSUME THAT NOT TOO MANY PEOPLE WILL
HAVE MORE THAN A 4K SYSTEM AND MOST WILL SUFFICE WITH 1K OR 2K. THERE
OF COURSE WILL BE AN OCCASIONAL 8K AS I PLAN. LOGICALLY» THOSE WHO PLAN
4X SHOULD PROVIDE 6 AMPS AT S VOLTS AS A MINIMUMe IN THESE CURRENT
RANGES THERE ARE MINIMAL DIFFERENCES BETWEEN SUPPLIES OF 4, 6, AND 8 A
AMPS. THEY ALL GENERALLY USE THE SAME REGULATOR AND JUST CHANGE THE
INPUT FILTERING AND HEAT SINK COOLING AS NECESSARY.

SINCE ECONOMY, VERSATILITY,» AND EFFECTIVITY ARE THE MAIN CONSID-
ERATIONS, THE FOLLOWING SUPPLY CONFIGURATION WOULD MORE THAN ADEQUATELY
SUFFICE:

THE SUPPLY SHOULD BE A VARIABLE VOLTAGE (5 TO 15) FLOATING
OUTPUT DESIGN. THE REGULATOR SECTION SHOULD BE CAPABLE OF 5 AMPS
IN FREE AIR AND 10 TO 12 AMPS WITH FORCED AIR COOLING. SINCE THE OUT-
PUT 1S FLOATING, ALL SUPPLIES (+S, -9, ETC) WOULD HAVE EXACTLY THE
SAME REGULATOR BUT WITH THE OUTPUT VOLTAGE AND INPUT FILTER ADJUSTED
ACCORDINGLY. A BLOCK DIAGRAM FOR A +5 AND -9 VOLT SUPPLY WOULD BE AS
ILLUSTRATEED IN FIGURE 1.
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SINCE BOTH REGULATORS ARE THE SAME THERE IS LESS TESTING INVOLVED,
FEWER PART TYPES TO ORDER, AND IT ALLOWS THE COMPUTER CONFIGURATION TO
BE CHANGED IN MIDSTREAM, SAY FROM 1101°'S TO 2102°'S. THE FORMER LARGE
-9 VOLT SUPPLY COULD BE REVERSED AND SET AT +5 VOLTS AND USED TO
POWER A LARGE SECTION OF MEMORY FOR INSTANCE.

THE FOLLOWING IS THE DETAILED SCHEMATIC OF ONE OF THESE BUILDING
BLOCK TYPE SUPPLIES WHICH USES READILY AVAILABLE PARTS AND IS FAIRLY
INEXPENSIVEe SEE FIGURE 2.

IT 1S NOT MY INTENTION TO PUT A SCHEMATIC AND PARTS LIST BEFORE
THE READER AND SUGGEST THAT ONLY THE COMPONENTS I HAVE CHOSEN VILL
WORKe THIS CIRCUIT IS VERY DEPENDABLE AND OPERATES QUITE SUCCESSFULLY
WITH THE COMPONENTS INDICATED. BUT» IN ORDER TO SATISFY THE DEDICATED
READERS, I°'D LIKE TO OUTLINE SOME SEAT OF THE PANTS* METHODS FOR COM-
PONENT SELECTION.

FEW PEOPLE REALIZE HOW TO CHOOSE THE CORRECT VALUE OF INPUT
FILTER CAPACITORS AND GENERALLY "LUCKOUT' BY CHOOSING THE LARGEST ONE
THEY CAN FIND. THIS WILL USUALLY PROVIDE MORE THAN ADEQUATE RIPPLE
FILTERING BUT CAN LEAD TO BRDIGE RECTIFIER BREAKDOWN BECAUSE OF THE
TREMENDOUS SURGE CURRENTS REQUIRED TO CHARGE THIS BARGAIN BASEMENT
SPECIALe. SIDDEN APPLICATIONS OF RAW AC TO ELECTROLYTIC FILTER CAPS -
WHEN THE RECTIFIER BREAKS DOWN CAN LEAD TO AN IMMEDIATE UNDERSTAND-
ING OF THE TERM ''SMOKE TEST". WHEN DESIGNING POWER SUPPLIES, IT 1S BEST
TO WORK FROM THE OUTPUT BACK, TAKING INTO CONSIDERATION THE WORST CASE
OPERATING MODE OF EACH COMPONENT. NEGLECTING THE ESSOTERIC MATHEMATICS
OF A COMPLETE DESIGN SPECIFICATION, AND REALIZING THE ROOM TEMPERATURE

PAGE 20



S LRI 2 VARIARBLE VO BT WS

CORRENT PorZ -« TIPELY
[Z AMP GvoLT |
TREANSFORMEK
5 24 bl/20v NS
| . S 2N305S LAMP +5 vo,Ts
- ' p—
&’ MDA - + N\ N %
N8VAC L SAC| 950 -1 C —/— e
Lo TP 22 H)
- 4 25aMP| ¥ il /\KAJZ
1 BRiDGE _
: J‘X_Z Vaw
?uon. %*
V2 W ] L 2
>+ r-a,4.7,.M/3sv M09 |
TANT, CAP. REQ. 3 —TSM-Fd/zw
foe Lone LEAD 4 HEAT sINK 2200 | TANT,
RENGTHS . faw
‘—élk
- v A _
—

——
==

OPERATING. MODE OF HOBBY ELECTRONICS, MUCH CAN BE ASSUMED AND ELIMINATED.
A TYPICAL DESIGN PROGRESSION SHOULD BE:

CHOOSE AN OUTPUT VOLTAGE AND CURRENT. A GOOD SUGGESTIONS WOULD
BE S VOLTS AT 6 AMPS USING THE REGULATOR TYPE PREVIOUSLY DESCRIBED. A
THREE TERMINAL REGULATOR SUCH AS THE LM309 REQUIRES APPROXIMATELY A 3
VOLT HIGHER INPUT THAN OUTPUT. THAT IS» FOR A S VOLT REGULATED OUTPUT,
THE REGULATOR MUST HAVE A WORST CASE MINIMUM OF 8 VOLTS OF RIPPLE FREE
DC ON THE INPUT TO OPERATE RELIABLY. IF THE REGULATOR WERE SET AT 1S
VOLTS OUT, THE MINIMUM INPUT SHOULD BE 18 VOLTSe THE EXTERNAL COM-
PONENTS ATTACHED TO THE LM309 ARE CURRENT AMPLIFIERS (THE 309 IS A ONE
AMP DEVICE) AND THE ENTIRE REGULATOR SECTION CAN BE TREATED AS A SINGLE
COMPONENT WITH ADJUSTABLE VOLTAGE SELECTION (FIGURE 3).

COMPOUND REGULATOR

GND
~d

(1) | 2N3055 | (2)
TNPUT | N2 | ouTPuT
TIP32 0L
* DESCRETE REGULATOR
JONL * |
I 2 ! r2
LM30q l INPYT LmM309 OUTOINT

I _
I

FIGURE 5. REGULRATOK. Wik (MILbTy
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POWER DISSIPATION IS STILL A FACTOR TO BE RECONNED WITH AS MUCH OF THE
SINGLE REGULATOR WOULD BE. POWER DISSIPATION (IN WATTS OF HEAT BUILT
UP IN THE REGULATOR) IS DEFINED AS THE OUTPUT VOLTAGE MINUUS INPUT
VOLTAGE TIMES THE CURRENT PASSING THROUGH ITe IN THE 5 VOLT UNIT, THE
INPUT IS 10 VOLTS AND THE OUTPUT IS 5 VOLTS, AND ONE IS DRAWING S5 AMPG»
THIS IS A MORE THAN MODEST 25 WATTS. THE MAXIMUM RATING OF A 2N3055 IS
15 AMPS WITH 115 WATTS OF POWER. LOOSELY SPEAKING, THIS WOULD MEAN

THAT A S AMP 5 VOLT SUPPLY COULD HAVE NO HIGHER THAN A V(IN) OF

23 VOLTS. THE CLINCHER IS THAT THE HEAT MUST BE CONTINUALLY REMOVED
FROM THE REGULATOR WITH HEAT SINKS, FANS, OR A COMBINATION OF THEM.

HEAT SINKS WHICH ARE COMMERCIALLY SOLD AND FQR EXAMPLE RATED AT

20 WATTS USUALLY MEAN THAT THE UNIT WILL COOL (BE CAREFUL OF THIS WORD!).
A DEVICE WHICH HAS A CONTINUOUS POWER DISSIPATION OF 20 WATTS AND

HOLD THE TEMPERATURE BUILD UP TO NO HIGHER THAN A MODEST 150-200 DEGREES
Fo (RIGHT ON!)s IF YOU WANT ONE THAT WILL TAKE THAT 20 WATTS AND

STAY ABOUT 120 DEGREES F (REASONABLE), IT SHOULD HAVE A COMMERCIAL
RATING AROUND 60 TO 100 WATTS WHICH IS A LITTLE MORE EXPENSIVE. NOW
COMES THE SEAT OF THE PANTS ENGINEERING FOR THE HOBBYIST. 1IF YOU CAL-
CULATE THAT THE POWER DISSIPATION IS ABOVE 25 WATTS, FORGET ALL THE COM-
PUTATIONS AND GO BUY A MUFFIN FAN. IT WILL COOL YOUR POWER SUPPLY AND
KEEP ALL THOSE TEMPERATURE FALLOUT REJECTS WHICH YOU BCUGHT FROM THE
MAIL ORDER HOUSE IN SPEC. WITH A GOOD FAN» A 25 WATT RATED HEATSINK

CAN GO 100 WATTS EASILY (DON°'T EVER EXCEED THE TRANSISTOR POWER RATING.
IT IS DEPENDENT ON SOME THINGS NOT COVERED BY THIS SEAT OF THE PANTS
METHOD) AND STAY AT A VERY REASONABLE TEMPERATURE.

UP TO THIS POINT WE HAVE CONCERNED OURSELVES MAINLY WITH THE
REGULATOR AND IT'S MINIMUM INPUT REQUIREMENTS. THE TRANFORMER. RECTIFIER’
AND FILTER SECTION HAS TO BE DESIGNED TO PROVIDE THE DESIRED INPUT IF
THE SUPPLY IS TO WORKe PREVIOUSLY IT WAS MENTIONED THAT AN 8 VOLT NO
RIPPLE INPUT 1S NEEDED FOR A FIVE VOLT SYSTEM AND 18 VOLTS FOR
A 15 VOLT UNIT. OBVIOUSLY THE TRANSFORMER CHOSEN HAS TO BE CAPABLE OF
SUPPLYING THE DESIRED VOLTAGE AND CURRENT CAPACITY FOR THE APPLICATION.
A THREE AMP SUPPLY CANNOT BE MADE USING A ONE AMP TRANSFORMER. BY THE
SAME TOKEN, BE CAREFUL OF USING A TRANFORMER AT IT'S FULL RATED CURRENT

BECAUSE IT WILL GET HOTe IT IS MY EXPERIENCE THAT SOME UNITS LIKE THE
RADIQ SHACK 1.2 AMP SERIES ARE GOOD FOR ABOUT 374 AMP CONTINUOUS BUT GOOD
GOOD LUCK TO YOU AT 1.2 AMPS. BUY THE BEST TRANSFORMER IN YOUR PRICE
RANGE THAT WILL DO THE JOB; YOU WON'T BE SORRY. A GOOD MARGIN 1S ABOUT
20% RESERVE CAPACITY. THE TRANSFORMER IS NOT SUPPLYING A CONTINUOUS
STEADY CURRENT TO THE FILTER BUT RATHER SHORT BURSTS WHICH CAN BE MUCH
HIGHER THAT THE AVERAGE RATING AS QUOTED. THE RECTIFIER SHOULD NOT BE
NEGLECTED BECAUSE IT HAS TO BE ABLE TO HANDLE THESE SURGE CURRENTS. THE
WRST CASE WHICH A DIODE EXPERIENCES IS ON INITIAL TURN ON WHERE IT MUST
INSTANTLY CHARGE THAT GIANT BARGAIN BASEMENT CAPACITOR WHICH FOR A SPLIT
SECOND APPEARS AS A DEAD SHORT (THE LARGER THE CAP, THE LONGER THE SHORT)
THE ONLY SAVING GRACE 1S THAT THE TRANSFORMER HAS A CERTAIN MAXIMUM
CURRENT LIMITATION. IF THE SOURCE RESISTANCE OF THE TRANSFORMER IS ABOUT
«1 OHM (LOOSELY INTERPRETED AS THE SECONDARY WINDING RESISTANCE AND THIS
IS NOT UNUSUAL FOR BIG ONES LIKE THIS) AND THE FILTER CAP CHARGES FROM

0 VOLTS TO 12 VOLTS, FOR AN INSTANT I(MAX)=E(MAX)/R(S). 1=12/.1=120
AMPS! SOME WHAT LOWER CURRENTS WILL BE REQUIRED DURING STANDARD CHARGING
CYCLES AND YOU THOUGHT YOU'D SQUEAK BY WITH A 6 AMP BRIDGE ON A 6 AMP
SUPPLYe. WELL, IT ISN°'T ALL THAT BLEAK SINCE THIS SAME BRIDGE WILL PROB~
ABLY HAVE A SURGE CURRENT RATING OF 100 AMPS AND A CONTINUOUS RATING OF

6 AMPSe THIS 1S A LITTLE TOO CLOSE. PICK SOMETHING LIKE THE MDA980
SERIES WHICH HAS A 25 AMP CONTINUOUS WITH 300 AMP SURGE RATING.

THIS BRIDGE WILL MORE THAN SUFFICE FOR A 12 AMP SUPPLY IF THE FILTER CAP
IS CHOSEN CORRECTLY.

THE NEXT BIG CONSIDERATION IS THE FILTER CAPACITOR. A LITTLE
WAVEFORM ANLYSIS MUST BE PRESENTED HERE SO THAT THE NOVICE APPRECIATES
THE DERIVATION AND THE LEARNED SYMPATHY. FIGURE 4 SHOWS THE FILTER
SECTION WITH A 9 VOLT TRANSFORMER. THE OUTPUT VOLTAGE FROM THE TRANS-
FORMER 1S 9 WLTS RMS. AS IT PASSES THROUGH THE BRIDGE THERE IS ABOUT A
374 VOLT DROP ACROSS EACH CONDUCTING DIODE (2). THIS MEANS THAT THE PEAK
VOLTAGE PRESENTED TO THE CAPACITOR IS GOING TO BE ABOUT:

V(PEAK)=( SECONDARY RMS - DIODE DROP)(1.414)
=(9 = (¢75)(2))(1e414) = (7e5)(1e414) = 106 VOLTS PEAK

BUT REMEMBER V(PEAK) = UC(IN DC) + V(RIPPLE)
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FIGURE 4 FILTER Ci\RCOIT WAVEFORMS

IT HAS ALREADY BEEN DETERMINED THAT €& VOLTS 1S THE MINIMUM V(IN)
FOR A 5 VOLT SUPPLYe THUS THE CAPACITOR MUST BE OF SUFFICIENT SIZE TO
ALWAYS STAY CHARGED ABOVE 8 VOLTSe THAT MEANS THAT OF THAT 10.6 VOLTS,
2.6 VOLTS CAN BE RIPPLE. GENERALLY» THAT'S CUTTING IT CLOSE. TWO VOLTS
SHOULD BE THE MAXIMUM. CAPACITOR SIZE CAN BE DETERMINED AS FOLLOWS:

VC(RIPPLE) = 2 VOLTS ICCONTINUOUS) = 6 AMPS
3) 1 = C(DV/DT) OR 1 = CC(V(RIPPLE)/CHARGING TIME)
C IS IN FARADS I IN AMPS DV IN VOLTS DT IN SECONDS

DT = 8+3*%10t(-3) FOR FULL WAVE BRIDGE
DT = 16¢6=10t(-3) FOR HALF WAVE

PLUGGING THESE VALUES IN GIVES:

6 = C(2/843%10t(~-3) C = (6)(8.3%10t(-3)/2
C = .02490 FARADS OR 24,900 MICROFARADS
(DON'T FORGET», CAPS HAVE A +50% -10% TOLERANCE USUALLY)

THIS SHOULD BE CONSIDERED THE MINIMUM ACCEPTABLE CHOICE. 50,000
MICROFARAD WOULD BE REQUIRED FOR A 10 AMP SUPPLY. OVER 120,000 MICRO-
FARAD MAY INTRODUCE CHARGING CURRENT PROBLEMS, EXCESSIVE DIODE HEATING,
AND REQUIRE A MORE IN DEPTH ANALYSIS OF THE WHOLE MESS. THE SYSTEM
PRESENTED HERE 1S DESIGNED FOR S5 OR 6 AMPS BUT CAN EASILY SUPPLY 12 AMPS
OR MORE IF ONE REREADS THIS PRESENTATION AND SELECTS THE APPROPRIATE
FILTER CAP, COOLING SYSTEMs, AND TRANSFORMER BRIDGE COMBINATION. IF
2N3055 APPEARS INADEQUATE, SUBSITUTE A 2N3771. IT 1S RATED FOR 200
WATTS AT 30 AMPS AND WOULD BE VIRTUALLY BLOWOUT PROOF IN THESE CURRENT
RANGES.

LET*'S PRESUME THAT YOU'UVE TAKEN MY WORD SO FAR AND BUILT THE
SUPPLY> OR AT LEAST A CLOSE APPROXIMATION. NOW OF COURSE, COMES THE
FUN PART OF HOOKING IT ALL UP AND TURNING ON THE POWER. IT CANNOT BE
SUGGESTED STRONGLY ENOUGH THE NECESSITY FOR OVERVOLTAGE PROTECTION IN THE
FORM OF AN SCR CROWBAR CIRCUITe THE SCELBI-8H HAS A FUSED OVERVOLTAGE
SENSING SYSTEM ON EACH CARD BUT IT SHOULD BE CONSIDERED ONLY AS A LAST
CHANCE PROTECTION. NORMALLY 7400 SERIES LOGIC HAS A SPECIFIED OPERATING

" RANGE OF 4475 TO 525 VOLTS. OPERATING BELOW THIS RANGE WILL CAUSE RAN-
DOM AND INDETERMINANT OPERATION. VOLTAGES NOT TOO MUCH ABOVE THESE CAN
CAUSE OVERHEATING AND EVENTUAL FAILURE. STANDARD OVERVOLTAGE CIRCUITS
ARE DESIGNED TO PROTECT AGAINST A TOTAL CATATROPHIC FAILURE OF THE REG-
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ULATOR. THIS TYPE FAILURE MODE RESULTS IN THE APPLICATION OF FULL
FILTER VOLTAGE TO THE SUPPLY OUTPUT. IN THE S5 VOLT SUPPLY DISCUSSED
EARLIER, 10e6 VUOLTS WOULD BE PUT ACROSS THE TTL LOGIC. I DON'T THINK
MANY IC'S WOULD SURVIVE! .

THE STANDARD OVERVOLTAGE CIRCUIT IS ILLUSTRATED IN FIGURE 5.
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THIS CIRCUIT IS THE STANDARD METHOD AND
AGAINST CATASTROPHIC FAILURE. BUT CONSIDER THE
MODE FOR A MINUTE. HE IS USING 7400 LOGIC, MAY
MARGINAL CHIPS WITHOUT KNOWING IT FROM MAGAZINE
NIGHT COMPANIES, AND PROBABLY DOES NOT HAVE THE

TO DIAGNOSE INTERMITENT BIT LOSS WHEN OPERATING

STANDARD OVERVOLTRGE CROWRARL.

VILL PROVIDE PROTECTION
HOBBYIST'S OPERATING
POSSIBLY HAVE GOTTEN SOME
ADVERTIZERS OR FLY BY
EXTENSIVE TEST EQUIPMENT
OUT OF SPEC. THE SYSTEM

SHOWN ABOVE WILL NOT TRIGGER THE SCR UNIT APPROXIMATELY 7 1/2 VOLTS.
ABOVE THAT VOLTAGE, THE SCR WILL CLAMP THE SUPPLY TO GROUND AND BLOW THE
FUSE. THIS IS OF COURSE THE DESIRED RESULT. AT 7 VOLTS NOTHING OCCURS
AND THIS CAN BE AS BAD AS 10 VOLTS ON SOME CHIPSe A LOWER ZENER DIODE
UVOLTAGE CAN BE SELECTED BUT THE VARIATION IN ZENER DIODES AND SCR'S WILL
STILL ONLY ALLOW THE COMBINATION TO BE SET AT A TRIGGER VOLTAGE OF PLUS
OR MINUS 1 VOLT OF WHERE YOU MIGHT THINK YOU ARE. AN ALTERNATIVE AP-
PROACH IS TO DESIGN A SYSTEM WHICH STILL INCORPORATES THE SCR CROWBAR
BUT ALLOWS THE TRIGGER VOLTAGE TO BE PRECISELY DETERMINED. SINCE SUCH A
SYSTEM WOULD REQUIRE A VOLTAGE REFERENCE CIRCUIT AS AN INTEGRAL PART, IT
CAN ALSO BE USED IN A LIKE MANNER TO SIGNIFY A LOW VOLTAGE CONDITION.
THE CIRCUIT FOR THIS DEVICE WOULD APPEAR AS IN FIGURE 6.
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R(1) AND Z(1) FORM A REFERENCE VOLTAGE CIRCUIT. OPERATIONAL AMPLIFIERS
A1) AND A(2) OPERATE AS COMPARATORS AND TRIGGER OVERVOLTAGE CAC2)) AND
UNDERVOLTAGE (A(1)) BASED ON THE SETTINGS OF R(3) AND R(2) RESPECTIVELY.
THIS CIRCUIT ALLOWS THE TRIGGER POINT TO BE SET AT A PRECISE VALUE AND
IN PRACTICE WILL ACTUALLY TRIGGER WITHIN PLUS OR MINUS 3 MVe OF THIS
SETTING. AS SUGGESTED» THE OVERVOLTAGE SENSOR IS SET ABOVE 5 VOLTS.
USUALLY BETWEEN 5.25 AND 5.50 V, WHILE THE LOW VOLTAGE SENSOR 1S SET AT
475 Ve VOLTAGE OUTPUTS BELOW 4.75 VOLTS WOULD TURN ON A LOW VOLTAGE
INDICATOR LIGHT BUT WOULD NOT TRIGGER THE SCRe THIS CIRCUIT PROTECTS
AGAINST MARGINAL OPERATION AS WELL AS CATASTROPHIC FAILURE.

OF COURSE, AFTER READING ALL THIS, IT IS NOT EXPECTED THAT EVERY-
ONE WILL BECOME A POWER SUPPLY EXPERT. I DO NOT PRETEND TO BE, BUT I
FEEL THAT THE UNIQUENESS OF THE APPLICATION ALLOWS CONSIDERABLE POETIC
LICENSE TO BE TAKEN. THE ASSUMPTIONS MADE AND PRESENTED HERE ARE BASED
UPON CGNSIDERABLE EXPERIENCE AND EXPERIMENTATIONe IT IS HOPED THAT THE
COMPUTER HOBBYIST WILL EXTRACT THAT INFORMATION MOST USEFUL TO HIM AND
BUILD THE BEST SYSTEM WITHIN HIS ABILITIES. IT IS TO THAT END THAT THIS
NEWSLETTER IS DEDICATED.

(EDITOR®S NOTE: AS FAR AS WE KNOW, MINI MICRO MART, 1618 JAMES

STREET» SYRACUSE, NY 13203 IS ATTEMPTING TO SUPPLY COMPONENTS AND PC
BOARDS FOR STEVE'S DESIGNS. SEND THEM A SASE FOR INFORMATION AND
ESTIMATED DELIVERY DATES.)

PAST AND FUTURE =~ ONE J1ARK=-S by Terry F. Ritter
25247 Glen Springs Way

Austin, TX 78741 (512)441-

Prom the beginning, when The Machine first started 0036
executing test sequences, it was obvious that the tedious
process of program entry (via front-panel switches) had
to go. Accordingly, effort was placed into the design
of a cheap and unique magnetic=-core ROM system for
storage of keyboard control software. Keyboard control
was chosen for many reasons: a personal dislike for
TTY sounds, TTY confinement to a particular sitting
position, more availiable commands on the keyboard,
and BCD numbers availiable from masked ASCII.

After several months, reasonable software systems
for keyboard programming and Baudot octal dumping
were tested complete, and allowed the necessary 256-bytes
of hand-threaded transformer ROM to be placed into
service. Subsedquently, the addition of four push-buttm
interrupt commands: HALT, NO=-OP, RETURN, and RESTART TO
EXECUTIVE has almost eliminated the need for switches.

The Mini-Executive deserves special mention, for
in 128 ROM bytes, located anywhere in memory, it allows
keyboard programming to replace switch programming.

It is also compatable with the basic Mark-8 (in my
implementation the keyboard strobe activates a NO=0OP
interrupt, but other schemes could be used). Required,

upon power-up, is the entry of eight steps into RAWM

via the front-panel switches; full keyboard control is

then obtained. ASCII numbers & through 7 are not

keyboard commands, and are thus octal masked (bo=bg)

and shifted into the Port # display from the right,

allowing octal program entry. Ten commands are implemented:

H display ¥ on Port @
L display L
M display 11
8 load H from display
9 load L
N load H
SPACHE increment H,L and display i
BACKSPACE decrement #,L and display i
CAROT call sub at Y,L
. PRINT call Raudot octal dump sub,

start dump at H,L
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The particular keys used for these commands
reflects those availiable on my keybcsrd, which has
s seperate numeric pad and speciel~function keys.
Non-implemented cormands (4) and (~) are intended for
text~editing bubble up/down systems which would
appropriately modify the internal "jump to'" addresses
when machine-language steps were to be added or deleted.

Other commands are "easily" implemented by
inclusion in the command look=up table; some other
useful commands would bhe:

call CRT octal program-display system
call CRT register trace system

call dump to tape system

call tape dump check system

call store from tape system

call ERO} erased check system

call program EROW system, etc.

It would be nice if the Mini-Executlve appropriately
set the TTY and CRT ports whenever accessed. Further,
the addition of an audible tone-feedback system in which
commands were confirmed by output of a different beep-
tone or sequence, would allow more confident and error-
free program entry and editing, as well as impressing
EVERYONE.

These commands constitute a very bottom-of-the-line
control system for machine language progremming. It 1is
a common mistake to consider machine language work as
a tedious necessary evil, Not only is machine language
most efficlent in use of our scarce memory resource,
but (assuming some text-editing programs) it is FAR
superior to Assembler in ease-of~use, and assembler is
commonly thought to be the next step up. Sophisticated
languages are nice, but remember that a debugged
language implementztion may take several man-YEARS of
effort. Spend a fraction of that time developing
machine=-language routines, and you have a system that
grows with you.

For the next few years anyway, it may be desirable
to consider one type of small computer system oriented
around an EROM maln memory. Here RAM would be used
primarily as scratchpad, and the EROM'sS used like disk
is used in larger systems (almost). Certainly all
command implementations would be in ¥ROif, with larger
programs or systems on tape. Who will sell me a 1702
programmer board?

COMPUTER LITERATURE LENDING LIBRARY PROPOSED

- e @ om . S - G e - 4 G aa e S e R G e G S G e Gh M S e W R TR M W e e

ROBERT W. KELLEY, 5806 MT. TERMINAL DR., WACO, TX. 76710 THINKS THIS
WOULD BE A GOOD TIME FOR THE GROUP TO ESTABLISH A COMPUTER LITERATURE
LENDING LIBRARY. THIS COULD BE A FILE CONTAINING REPRINTS OF MAGAZINE
ARTICLES, TECHNICAL PAPERS ON COMPUTER HARDWARE,SOFTWARE, ETC.

THE COLLECTION AND DISTRIBUTION OF THIS MATERIAL COULD BE ADMINISTERED
BY A COMMITTEE. COST OF DISTRIBUTION SHOULD BE BORNE BY THE USER.
Editors Note: LET US HEAR FROM YOU "'GUYS' THAT WOULD CONTRIBUTE.
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MORE SCROLLING MODIFICATIONS FOR THE TVT-1

. Re De HOGG» 2516 CASTILLO», SANTA BARBARA, CA 93105 IS NEARING
COMPLET!ON OF HIS PHD IN ELECT. ENGRe. AT UNIVe OF CA AT SANTA BARBARA. HE
BUILT THE TUT-1 AND HAS INSTALLED THE FOLLOWING SCROLLING MODS. (SCROL-
LING MEANS ALL LINES POP UP ONE, BOTTOM LINE CLEARS, TOP LINE IS LOST.)
HE SAYS:

“THIS SCROLLING CIRCUIT WAS DESIGNED TO TAKE ADVANTAGE OF THE TIM
ING SIGNALS AVAILABLE IN THE TUT TO AVOID HAVING TO USE CRITICAL ANALOG
CIRCUITS, WHAN A SCROLL COMMAND IS RECEIVEDs THE CIRCUIT RUNS THROUGH
TWO LINES AFTER THE FIRST VERTICAL SYNC PULSE. THE FIRST OF THE TWO LINES
RUN THROUGH IS ERASED GIVING A CLEAR LINE AT THE BOTTOM OF THE SCREEN AND
MOVING THE REST OF THE DISPLAY UP ONE LINE.

THERE ARE A COUPLE OF MINOR MODIFICATIONS THAT MUST BE DONE TO

THE TUT. FIRST, ON THE TIMING BOARD» CUT THE FOIL BETWEEN TEST POINT K
AND PIN S OF IC7 (7432) RUN A WIRE FROM PIN 5 IC7 TO PIN 40 OF THE
MOLEX CONNECTORS. NEXT CUT THE FOIL LEADS GOING TO PINS 24 AND 25 FROM
THE CLEAR (HOME) SWITCH ON THE MOTHER BOARDs THE SWITCH CONTACT THAT DID
@ TO PIN 25 SHOULD BE CONNECTED TO PIN 9 OF THE 7400 IN THE SCROLLING
CIRCUIT. THIS WILL GIVE THE SAME SWITCH FUNCTIONS AS IS SHOW IN THE
SCROLLING SCHEMATIC. AN ALTERNATE WAY TO DO THIS IS TO REMOVE THE CLEAR
(HOME) SWTICH ENTIRELY AND INSTALL A SWITCH IN ANOTHER LOCATION AS SHOW
IN THE SCROLLING SCHEMATIC. THE LAST MODIFICATIONS ARE TO CUT THE FOIL
ON THE CURSOR BOARD THAT GOES FROM IC3 (7473) PIN 9 TO IC4 (74197 PIN
l« PUT A SWITCH IN AS SHOWN BELOW:

e (A3 ““q(smo A (Ta\qT P 1Y)
H
(g sc2e)Eea (MQT Pin )

IF ONLY SCROLLING IS TO BE USEDs, PIN 9 OF IC3 CAN BE PERMANENT-
LY CONNECTED TO PIN 13 OF IC4. FINALLYs MAKE THE CHANGE SHOW BELOW TO
THE INPUT ON THE MOTHER BOARDe. (THIS CHANGE SHOULD BE MADE TO THE INPUT
EVEN VITHOUT THE SCROLLING BEING USED IF THE UART BOARD DESCRIBED IN R-E,
FEB 1975 IS USED AS HE CLEARS THE INPUTS BY SHORTING THE OUTPUTS OF THE
74157 MULTIPLEXERS TO GROUND WHICH IS A VERY BAD PROCEDURE.)

Pinls, '
Present Civcuid
On Motueyr Board
Aéd Diodes T
Se\-'ws Wik Ku\bo‘té

+5 Tokq\om-d Ov VUART Board

NOTE THAT THE KEYBOARD POWER SUPPLY IS NOW PERMANENTLY CONNECTED
TO THE +S SUPPLY. IT DOES NOT HURT THE KEYBOARD OR UART BOARD NOW TO
HAVE A1 THRU AS GROUNDED.

THE SCROLL COMMAND CAN COME FROM A KEYBOARD SWITCH, MINE IS CON-
NECTED TO THE CARRIAGE RETURN» OR A SEPARATE SWITCH IF YOU DO NOT WANT
TO SEPARATELY DECODE THE CARRIAGE RETURN CODE. SOME KEYBOARDS»,» SUCH AS
THE SWTP KEYBOARD, HAVE AN EXTRA KEY WITH WHICH SEPARATE LEADS CAN BE
USED. WITH THIS METHOD OF DOING THE SCROLLING» THERE ARE NO ADJUSTMENTS
TO MAKE AND IT WILL NOT UPSET THE OPERATION OF THE TVUT WHEN SCROLLING IS
NOT USED.
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s a1 WO teoe 04 o

—\ 8
+8 2 ?* \ 2 'i‘s“
. PinSe \ 5 Clear
KOuq | Pin 40
- \q X0 = D oyt +
D @ & '
‘400
t s 0 ﬂ!l Pin 21
(& d
s
o < $CVD“ = 4
Rnss *E'D"' Taog? Nei Scrull = Gud

(Vout)

RD. Ho“'s TVT- Scrolling Craart

HERE 1S AN ADDITION TO THE ABOVE SCROLLING CIRCUIT WHICH AUTOMA-
TICALLY SCROLLS AT THE END OF A LINE. ALSO INCLUDED IS A MODIFICATION
WHICH ALLOWS CR SWITCH TO BE USED FOR SCROLLING."

Pn 3 & Presewt Scroll Civeuid
s £ ) | —

3

Pin “n%

48
T400 *SPmH Pin 5% ?ﬂuw\sm\\-: e T T
Frow KKy
o PinT Forer 0 O used o Suett)
Automatic End OC Line Scroll 00 cdded 408 Pavd

‘n«uus vauid

Changes T4 Rou WishTo Use CR For Scwoll
(Dees wot apply X sepovate switds 15 used.)

P\hlﬁ U\S&d 4o ﬂ‘ 4o P‘“ tsS

Pinzs

—

Rresent Sueling Civenid Pin S

LARRY PLESKAC, 938 PAULA STREET, ESCONDIDO, CA 92027 HAS ALREADY INSTAL-
LED MRe HOGG'S SCROLLING CIRCUIT AND IS VERY PLEASED WITH ITS PERFORM-
ANCE. HE SUGGESTED THAT THIS BE INCLUDED. "THIS IS A SIMPLE MOD TO THE
TUT SO THE KEYBOARD WILL CAUSE IT TO SCROLL. REMOVE C5 FROM THE CURSOR
BOARDe CONNECT A WIRE FROM THE 0.1 CAP INPUT OF THE SCROLL MOD TO PIN
41. ON THE CURSOR BOARD, CONNECT PIN 41 TO "A". THE CARRIAGE RETURN
VILL NOW CAUSE THE TUT TO SCROLL. ALSO, IT IS FUNNY THIS HASN'T BEEN
PUBLISHED YETe TO GET THE COMPUTER TO CAUSE THE TVUT TO SCROLL ON CR/LF,
LOAD 025. THIS ISN'T THE OCTAL SUM OF 01S (CR) AND 012 (LF) OR THE
LOGICAL ANDs BUT IT WORKS.'
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VILLIAM E. SEVERENCE, CENTER LOVELL, ME 04016, (207)925-2271 SUPPLIED
THE FOLLOWING ARTICLE ON THE TVT & MARK-8. HE WOULD LIKE TO KNOW OF A
SOURCE FOR KEYTOPS FOR HIS SWTP KEYBOARD SINCE HE WANTS TO CHANGE A

FEW KEYSe HE WOULD LIKE TO FIND A COMPANY THAT WILL DO PC BOARD LAYOUT
& FABRICATION FROM A SCHEMATIC AT A RESONABLE PRICE.

»
A

TVT = AR 2 INTERFACE AND ICDIFIZATICHS TG CLEAR CTRCUITRY (page 1)

It has been found that the key pressed output c¢f the SWIP
keyboard encoder is not sufficiently debounced to drive the Ixt.
Int. Latch of the Mark 8 as indicated in Appendix A-3 of NL Vol. 1,
No. 5. Also, it is advantageous to have a multiplexed interface
allowing for use of the TVT alone ("LCCAL") or with the lMark §
("LINE"). The accompanying diagram shows this interface constructed
of L IC's. Keyboard debouncing is best accomplished by the elaborate
circuit shown in Fig. & of the TVT manual. To provide an insertion
point for the interface, make the following modification using the
spare stack connectors (j; and CZD .

from F\%8°5 - 6;)—-———'\.9 n 10 TC1
STUT wanuwal — R T

Ca v Riy
+8v -
With the interface connected as shown, it is unnecessary to use a
74123 monostable to condition the Mark 8 QOutput Port Strobe as is
shown in Appendix A-~3 of NL Vol. 1, No. 5 and in the Mark 8 manual.
Of course, it is still necessary to use a software delay loop when
outputing to the TVT.

In addition, it was found that the CLEAR function as designed
by -Don Lancaster for the TVT did not work due to the introduction' of
random characters should switch S6 of the TVT release the ground on
diodes D10-D1L before the ground on stack pin (2) is returned. To
overcome this, I have made use of the strobe function of the 74157
data selectors in the interface. When the "CLEAR" button is pressed,
a logic O appears on stack pins - (gl Also, this allows for the
use of a separate push button switch for the "HOME UP" function. To
make this modification, cut the foil leading from pin (ZD to the
cathodes of diodes D10-D1lL on the Main Frame circuit board; and remove
the existing CLEAR-HOME switch S6; finally, insert the switches and
inverter shown on the'accompanying diagram. The "“CLEAR" function is
now TTL compatable, also.

For those that care, the "ERASE TO END OF LINE (EOL)" and
"ERASE TO END OF FRAME (EOF)" functions may be provided by the
following circuit. "EOL" may be driven optionally by update line "A"
from the cursor board for use when carriage returning.

~ breax connec kion

“I“cloex
+8v g
[} “
EOL ha Yy 7400 ~
(-]
B | o Set IR
“ (Poye)
‘g Y% 7400 % 707
rSv ,/a 7Y7Y 'S cloex 4 ¢
FO £ 2K ‘
Yy 700
_ e | D Set Y
4 *
- 73424
From
PnTa //
Zrs Yy 7400 Ry William E. Severance, Jr.
p7g TUT 4 Center Lovell, aine 0,020
m»aa/
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TVT - MARK 8 INTERFACE AND IMODIFICATIONS
To CLEAR CIRCUITRY (page 2)

A@fes d

oudpu.

/9/.08 .

@ @ ¢
. £ A
A 87 Ar B6 | Ay 85
Y IRER
1
~8v
T& LA G i ? T,‘ o lry |48 Jsa j1’ |0 |?
STRORZ “STRORE )
*5v 74157 797857
LocAL / LINE aax P sEmet
rjla e fslc |7 e ]I 2l v ¢ |7 |*
“L‘ . o5p¥ - —
j._: JL A ‘k A } B
- A Bl | A, B Py B3| Py BY
v v \L
) ) 3 &
7) Connec &aﬂ.}' s —ﬁ‘ %”K 4
iefer 2 Morx & ) Exd. Int
‘2) Comee él’ll' F/‘e7 [ ;’Jy 740 4
rofer do Aeybosnd % 77v0Y
Conneetans @5)@P) {>k
1@, @@
roSop o TUT Séock MARR @ > D_ %y 7402,
oa t’/ﬂal‘ “
%) See oxomponyrzy terl Stobe A % 707 Yy 7Y
Sor TUT modsFiiodons, — (OXT ¢7)
XP S 7B TV l:?g,uat' “Swidkd Sy
£/ S
y 21 Y
AEVA“”/ P > % Mk & ZInput Rrl Dy-Dg
(Ascrr) .24 ; Q‘_'VD Zo obove nderSixe
| 85 >
86 R
/7 ;S
» 4i1liam E. Severance, Jr.
~:ter Lovell, Taine CLO16
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SWIP ASCII KEYBCARD AND BWCCDER =- FCDIFICATIONS

 Any touch typist using this keyboard and encoder will be confused
by the upside down peirings of the four kevys (, and<); (. and >);
(= and =); and (/ and ?). Normally, the pressing "3HIFT" forces a
logic O onto output line B5. For these four cases, 35 should remain O
until "SHIFT" is pressed at which time it should go to logic 1. The
following circuit detects this special case and accordingly inverts
the "SHIFT" action. At the same time, it allows for the standary TTY
characters of [ ("SHIFT K"); J("SHIFT M"); and ¢ ("SHIFT M"). For
these, the keyboard matrix must be redefined so that "K" is ASCII 133,
"M" is 135, and "N" is 136. Looking at the keyboard matrix of the
instruction manual, this places these keys as follows:

Node- J}a;/ét Sht 7 commen connccton

of awys ke, M, ond ‘W 2 common
oF weys XY y)ond “Z N

"
This is easily wired, getting us the old 4 key back as a spare.
Designations B1-B6 below refer to pins at the output connector. Break
connections to Pin 1 of IC1 and Pin 7 of I%2 and then wire the circuit
below. ( I used IC sockets and point &oO roint wiring.)

% 7407

Anl ; :
IC 7875F) : I Yy 7908
|
|
|

Pin 7
| 4 7787 zcZ
| I (mc 7897F
Yo 740@ -—_—_——————
= ~ :
—
{Pin 7 TctL) / , I
63 | ]
% TYo¥ | !
| ;
&N ) |
Y, 2
Ll | | 4 7557 l
82— o - —— oL
% 7408
P A | )
% 7vo? %y 7508 By William E. Seversnce, Jr.
Senter Lovell, l‘aine  0.016
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ROBERT SWARTZ, 195 IVUY LANE, HIGHLAND PARTK, IL 60035 472-6660 DAYS,

AND 432-6423 EVENINGS IS USING THE POWER SUPPLY CIRCUIT SHOWN BELOW TO
POWER HIS MIL MOD-8 COMPUTER. HE HAS HIS MOD-8 RUNNING BEAUTIFULLY AND
ALSO DEBUGGED ONE FOR THE UNIVERSITY OF CHICAGO. HE IS GOING TO

SERVE AS THE MONITOR-8 SPECIAL INTEREST GROUP EDITOR AND WILL HAVE A
SECTION SOON WHICH WILL EXPLAIN BOARD ERRORS ON THE MOD-8 BOARD SETS AND
OTHER THINGS OF INTEREST TO MOD-8 USERS.

2 . +5v‘935A
‘ ® O
I L 1/;{ k3
”COMMO&I
= L 25,6 %
+ ~ LM
Fifun It
y 300n.
_2 Mc 7905 2 & Lo "?V @ 1A
FiLteR
I
¥ NOT NECESSARY BUT (MPRovES RIPPLE RESECTION
& TRANSIENT RESPONSE (IF NOT IN PLACE
Do NOT seortT TEeRminaL # 1 To GND) POWER SUPPLY

%% NEEDED TFOR STWBLLITY 8Y .
ROBERT SWART.
NOTE: CENTER TAP OF XFORMER MUST BE CHROUMDED *
SINCE IT 1S USED AS TWO DISTINGT YFORMERS
WITH Two HALFWAVE RECTIFICRS

GREGG WEBER, 1000 PLAZA DRe., APT. 311-C» STATE COLLEGE, PA 16801 IS5 A
SENIOR .IN EE AT PENN STATE. HIS MARK-8 WAS RUNNING IN NOV. WITH AN

ASCI1 KEYBOARD» A TUT» AND A CASSETTE MODEM. HE HAS ACCESS TO A PDP-10
AND SEVERAL PDP-8°'S AND IS WILLING TO COPY PROGRAMS FROM ONE FORMAT TO
ANOTHER ON A LIMITED BASIS. HIS CASSETTE MODEM IS SIMILAR TO PHIL MORK'S
(NL #4) BUT USES A UART. HE RECORDED AND VERIFIED OVER 1016 BITS WITH

NO ERRORS BUT FOUND THAT ON SOME DAYS, TIMING & FREQe ADJUSTMENTS MUST BE
RESET TO COMPENSATE FOR CHANGES IN TAPE SPEED. FIGURING 1/2 THE SPEED
ERROR IN RECORDING AND 1/2 IN PLAYBACK, A MAXIMUM SPEED ERROR OF 2.8%

OF NOMINAL IS NECESSARY FOR TAPE EXCHANGE IF TAPES ARE TO BE TRADED
WITHOUT ERRORS. (JIM FRY DID THE SAME CALCULATION AND CAME UP WORRIED.)
COMMON CASSETTE UNITS, ESPECIALLY EL CHEAPOS, WILL NOT BE THIS ACCURATE.
THIS CAN BE SOLVED BY 1) SHORTER WORD LENGTHS OF 4 BITS AS IN SCELBI.

2) DON LANCASTER'S AMPLITUDE MODULATED CLOCK AND 3) GREGG'S SOLUTION,
RECORDING AN AGREED UPON TEST WORD AT THE BEGINNING OF THE TAPE WHICH

CAN BE SAMPLED BY SOFTWARE TO SET UP PROPER READING SPEED. HE SUPPLIED
A COPY OF HIS KEYBOARD LOADER PROGRAM WHICH ACCEPTS OCTAL PROGRAM ENTRY,
DUMPS MEMORY IN OCTAL ON THE TVT, AND EXECUTES PROGRAMS IN MEMORYe. HE
WILL SOON ADD CASSETTE LOAD AND DUMP ROUTINESe A LISTING IS AVAILABLE
FOR A SASE AND 20 CENTS IN STAMPS.

LESTER C. WARD, BOX 351, MANEO, NC 27954 IS A FIELD ENGINEER FOR WESTING-
HOUSE. HE GOT HIS MARK-8 RUNNING JUST AFTER CHRISTMAS. HE USED MOLEX
SOCKET PINS THRUOUT AND HAS A SWTP KEYBOARD. HE SUPPLIED A PROGRAM

WHICH CONVERTS THE KEYBOARD 0-7 KEYS INTO OCTAL FORMAT AND ENTERS IT IN
MEMORY. IT WILL BE SUPPLIED WITH GREGG WEBER'S REPRINT ABOVE.
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DB- GFORGE L. HALLER, 1500 GALLEON DR., NAPLES, FL 33940 SUPPLIED THE
INTERFACE FOR A TVUT-1 TO A SCELBI COMPUTER SHOWN BELOW. A PROGRAM FOR

THIS INTERFACE WHICH ACCEPTS A CHARACTER, PRINTS IT ON THE TV, AND STORES
IT IN MEMORY WHICH CAN BE DUMPED AS A SUBROUTINE OF THE PROGRAM IS IN-
CLUDED. HE SAYS HIS GOLF HANDICAP PROGRAM WORKS GREAT. (MAYBE HE'LL BE
VILLING TO SUPPLY THIS ONE TOO) HE HAS AN ORDER IN FOR A 9K ALTAIR 8800.

Ouk \\ Sceln

9 1 7 6 S 4 3 t O |
(123g)
P 4 s
10K 210K
10-1
lof 1 L6l sia 3l 2 Jdd sl
74123 7475 7475
1z 4 8 ofi0] 12[ i3] 18] SMFR;; 5 14
—y—
f 1¢ <+
0.1
To ke -
+5v KP o: q‘a&é'l’n?«\ = i
B c - G I I H G F
TERFACE BY
-70 -7\ IN ACE
SEECRl ~To- L ~ Dr. GEORGE L. HALLER
903 800 856 SET MEMORY 003 841 667 GO BACK TO 823 14 MAR 75
2683 0661 905 P03 842 @56 SET MEMORY
pe3 902 066 863 A3 685 FOR OUTPUT
9683 003 986 693 P44 066
@63 864 125 SET INPUT LATCH 903 045 000 PROGRAM ASCII KEYBOARD TO
@83 e@5 111 INPUT 063 046 307 LAM TV TYPEWRITER AND TO MEM-
003 806 248 SET S FLAG 8@3 @47 @74 IS IT A ORY. STARTS AT §93-868 THRU
9@3 8¢7 120 1S THEIR A CHAR, 883 858 377 377 9a3-041.
883 01¢ 605 NO. GO BACK @83 @51 158  YES
€03 @11 @603 903 652 267 GO TO HALT
663 @12 376 LOAD CHAR. 8063 053 @e3
663 @13 P6e  INL 803 @54 186 NO GO TO PROGRAM DUMPS MEMORY INTO THE
@93 P14 118 1S PAGE FULL @63 055 826 OUTPUT TV TYPEWRITER. STARTS AT
903 0615 020 283 856 903 @ 03-942 THRU 0@3-£67
803 816 003 #8983 857 @86#  INL o
#e3 917 9582 INH 003 960 110 IS L gee
003 929 166 GO TO OUTPUT @83 861 964 GO TO NEXT PAGE
883 621 026 703 662 @63
@83 @22 603 A93 @63 PS5O
8083 923 104 GO BACK FOR 003 064 184 GO BACK FOR
# 93 924 864 NEXT CHAR. @063 065 @46 NECT CHAR.
263 0825 003 _ ?03 @866 803
903 026 123 OUT TO TVUT 7 €3 867 377  HALT

883 @27 026 TIME DELAY
#e3 039 #04

863 831 @31 NOTES: THIS PROGRAM IS SET-
883 832 110 UP FOR SCELBI KEYBOARD INTEP-
2e3 833 @31 F ACE WHICH REQUIRES OUTPUT 125
903 834 263 TO SET LATCH FOR NEXT CHARACTER.
883 035 P21 TUT TYPEWRITER IS THE RE MODEL
‘863 036 119 BY LANCASTER WITH C-17 ON CUR-
283 037 931 SOR BOARD CHANGED TO ©.68 UFD.
003 64a@ 903 PAGE 33 ™M EMORY LOADED INTO PAGE 005

AND SUCCEEDING PAGES.



ERIC SCHOTT» 208 14TH AVE., JANITA, ALTOONAs, PA 16601 FINDS THE BOOKLET
FORMAT AWKWARD SINCE HE PREFERS TO PUNCH 3 HOLES AND PLACE THEM IN A
THREE-RING NOTEBOOK. HE PROPOSED A NON-REDUCED FORMAT AND A REDUCED
FORMAT WHICH MADE GOOD SENSE SO WE'RE TRYING IT FOR THIS ISSUE. IT
WILL REMAIN STANDARD FOR THE NEXT 6 ISSUES UNLESS SOMEONE COMES UP WITH
A VERY CONVINCING ARGUMENT AGAINST IT.

HE SUGGESTS THAT A CONVENTION BE HELD TO FINALIZE A STANDARDIZA-
TION PROPOSAL. HE SUGGESTS CHICAGO OR PERHAPS THE 1975 NCC IN CALIF.

De MILLER, 1191 RISA PLACE, SANTA ANA», CA 92705, (714)-838-0070 (AFTER
7 PM)> HAS A LISTING OF PERIPHERAL EQUIPMENT HE ACQUIRED RANGING IN PRICE
FROM $250 TO $3000e WRITE HIM IF YOUR INTERESTED.

ADAM TRENT, BENDIX, BOX A, ASCENSION, PATRICK AFB, FL 32925 SAYS HE
ORDERED A $38 POWER SUPPLY FROM ELECTRONICS UNLIMITED IN OLNEY, MD AND

HAS ONLY A CANCELED CHECK TO SHOW FOR IT AFTER SEVERAL MONTHS AND SEVERAL
LETTERS. (A LETTER THREATNING TO REPORT THEM TO THE POST OFFICE IF THEY
DO DIRECT MAIL ADVERTISING HAS PROVED EFFECTIVE IN A FEW OTHER SITUA-
TIONSe HIS SWTP KEYBOARD HUNG UP T0O. HE BAILED OUT AT A LOSS AND
PURCHASED A CLARE/PENDAR MAGNETIC REED SWITCH KEYBOARD FROM HERBACH
& RADEMAN, 401 E. ERIE AVE., PHILADELPHIA, PA 19134 FOR $40 THAT IS
NICE AND HE WAS IMPRESSED WITH THEIR SERVICE.

TO REMOVE SURPLUS WIREWRAP PINS, HE HAS HAD GOOD LUCK USING A
THIN LEAD MECHANICAL PENCIL AND A LIGHT HAMMER TO POUND THEM OUTe HE
S AYS HE JUST RECENTLY DISCOVERED THE VIRTUES OF VEROBOARD AND WILL
USE IT FOR MOST OF HIS FUTURE PROJECTS.

HE HOPES TO RUN INTO SOME OF THE PARTICIPANTS AT THE DAYTON
HAMFEST SINCE HE'S PLANNED HIS VACATION AROUND IT.

STEVE WASH, 7277 BLUFF ACRES DRe» GREENWOOD, IN 46142 HAS FOUND IT EXCIT-
ING TO WATCH THE HOBBY COMPUTER GROUP MUSHROOM INTO SOMETHING REALLY BIG»
SORT OF ANALAGOUS TO THE ENTHUSIASM GENERATED BY PDP-8 USERS.

HE IS EMPLOYED BY INDIANA UNIVERSITY~PURDUE UNIVERSITY AT INDIAN-
APOLIS IN APPLICATIONS PROGRAMMING ON MINICOMPUTERSe HE WOULD LIKE TO
RUN A MICROCOMPUTER ON INTERRUPTSe (FOR A PROFESSIONAL PROGRAMMER LIKE
YOU STEVE, THAT MAY MAKE SENSEe. FOR A HOBBYIST WITH SMALL MEMORY CON-
FIGURATIONS AND VIRTUALLY NO PROGRAMMING SKILL, IT SEEMS HOPELESSLY DIF-
FICULT.) HE PROPOSED SOME PRELIMINARY IDEAS FOR A PERIPHERAL FUNCTION
"PORT AND SUGGESTS ADDING A REAL TIME CLOCK TO THE MARK-8. HE WILL SUPPLY
DETAILS AND SCHEMATICS AS SOON AS HE GETS THESE DESIGNED AND RUNNING.

DAVE CHAPMAN, 3420 S. PERRINS RDe.» MEMPHIS, TN 38118 CAME THRU WITH
BEAUTIFUL SCHEMATIC DRAWINGS OF THE PRECISION SYSTEMS POWER SUPPLY.

SEND A SASE AND 30 CENTS IN STAMPS FOR A PHOTOCOPY. (LATEST REPORTS ARE
THAT PRECISION SYSTEMS HAS LONG SINCE SOLD THEIR SUPPLY AND THAT THEY
DON'T EVEN ANSWER THE PHONE OR LETTERS NOW.)

He Ne CAMPBELL, RD 3- BROCKWAY ROAD» MORAVIA, NY 12118, (315)497-0239
TOOK A COUPLE OF MONTHS GETTING MARK-8 COMPONENTS, A COUPLE OF WEEKS
ASSEMBLING, AND IT LOOKS LIKE A COUPLE OF YEARS TROUBLESHOOTINGe HIS
PROBLEM SEEMS TO BE BAD IC'S. MORAL, USE SOCKETS AND/OR CHECK OUT THE

IC*'S CAREFULLY. (A MARK-8 IC CHECKER PERIPHERAL HAS TO BE A HIGH
PRIORITY PROJECT FOR SOMEBODY. WE COULD SURE USE ITe)

BRIAN M. CHESIRE, WASPPOK, 113 E. ELBERTA #8, ATWATER, CA 95301 WAS

A HAM FOR 8 YEARS AND AN ELECTRONIC TECH FOR 10 AND WASN'T INTERESTED
IN COMPUTERS UNTIL HE READ THE NEWSLETTER AND SOME RECENT ARTICLES. HE
WILL BUILD ONE SOON AND IS STILL TRYING TO DECIDE WHICH ONE.

OTTO BARTH, ELBA TNOOL CO., 601 ESTES AVENUE, SCHAUMBURG, IL 60172,
€(312)894-4100 SAYS THAT ALL THAT RGS DOES IS ADVERTISE. HE STILL HASN'T
RECEIVED HIS KEYBOARD ENTRY KIT WHICH WAS PAID FOR ON OCTOBER 3, 1974.
HE GOT THE WIRE WRAP UVERSION WHICH HE DESCRIBES AS A HELL OF A JOB BUT
HE LIKED IT AND CHANGES ARE EASILY MADE. HE HAS HIS DOUBTS ABOUT

RGS'S 1/0 AND IS CONSIDERING GOING TO SOMEBODY ELSE FOR PC BOARDS. HE
SAYS THE MANUAL ISN'T WORTH THE PAPER ITS PRINTED ON.
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JOHN Ce NEVES, 930 PALO ALTO AVXes, PALO ALTO, CA 94301 WOULD LIKE TO

SER A CATCHIER MORE ALL-ENCOMPASSING NAME LIKE "MICROCOMPUTER HOBBYISTS"
OR SOMETHING LIKE THAT. HE PROPOSES THIS NVOVEL SUGGESTION FOR MARK=-8
"BOARD 'JSERSe THE BOARD HAS CONVECTOR SPACINGS THAT ARE THE REGULAR

EDGE CONNECTOR SPACING SO FILE THE EDGES OF THE BOARDS SO THEY VILL

PLUG RIGHT INTO THE CONNECTORSe THIS MAKES TROUBLE SHOOTING AND MAKING
C HANGES EASIER.

KEN A. MCGINNIS, MD, PO BOX 2078, SAN MATEO», CA 94401 ORDERED 32 2102°S
FROM JIM FRY AND 2 PHI-DECKS», A CASSETTE DECK THAT FFATURES COMPLETELY
ELFCTRONIC CONTROL, CAN SEARCH A 30-MINUTE CASSETTE IN 20-25 SECS», IS
DJAL TRACK, AND HAS OTHER IMPRESSIVE SPECIFICATIONS. KEN SAYS HE WOULD
SUGGEST ANYONE ELSE WANTING THEM TO ORDER THRU HIM SINCE THE COMPANY
WILL TOTAL ORDERS FOR ONE YEAR FOR DISCOUNTe 1 COSTS %95, 10 COST $8S»
ETC. REQUEST INFORMATION FROM THE ECONOMY CORPORATION, PO BOX 25308,
OKLAHOMA CITY, OX 73125 (405)528-8444-EXTe 76+ (JIM FRY AiD ONE OTHEE
PARTICIPANT ALSO SENT IN INFO ON THE PHI-DECXS.)

KEN THINKS THE ALTAIR 8800 IS A FANTASTIC UNIT AFTER USING
BOB ALBRECHT'S PCC UNIT. HE SUGGESTS THAT IF YOUR NOT COMMITTED TO AN
8008, DO SOME SERIOUS STUDY ON 8080°'S. THE INTERRUPT ON THE 8080
MAY BE WORTH THE PRICE DIFFERENCE.

KEN ALSO SUPPLIED A CALCULATOR INTERFACE THAT VWILL BE INCLUDED
IN THE NEXT NEVSLETTER.

M. PAIL FARR» 3723 JACKSTRADT STe» SAN PEDRO» CA 90731 SAYS PAUL MORK'S

MIISIC PROGEAM WAS JUST TOO MUCH! PAUL HAS FINISHED A TARBELL CASSETTE
INTERFACE AND IS TOTALLY IMPRESSEDe. HE HAS NOT HAD A BAD TRANSFER IN
WEEKS OF STEADY USE USING A MODEL 3913A MONTGOMERY WARD CASSETTE
MACHINE. IT IS COMPATIBLE WITH ANSI STANDARDs 300 BITS/INCHs 1500 BITS
PER SEC, PHASE ENCODED FORMAT. 256 BITS LOADS IN 2 SECONDSe.

HE SAYS ELECTRONICS HAS ALWAYS BEEN A FASCINATING EVER CHANGING
FIELD BUT HE HAS NEVER BEEN INVOLVED IN ANY PASTIME AS EXCITING, FAST
MOVING AND ENGROSSING AS THIS AMATEUR COMPUTER ACTIVITY (AND HE'S TRIED
SOME PRETTY INTERESTING THINGS LIXE SOARING AND HANG=-GLIDING).

VICTOR We AMOTH & THOMAS Re. AMOTH, 228 FOX ROAD, MEDIAs PA 19063 ARE A
FATHER AND SON TEAMe SON TOM DESIGNS AND DEBUGS CIRCUITS THAT FATHER
VICTOR BUILDS. A 22 PAGE DISSERTATION BY TOM WAS INCLUDED ON MARK-8 AND
TVUT SUBJECTSe (I°'M STILL INUVOLVED IN READING IT AND WILL DECIDE HOW TO
GET THE INFORMATION TO PARTICIPANTS NEXT ISSUEs)

DOUG AAMOLD, #9 COLONIAL VILLAGE, BROOKINGS, SD 57006 LOANED ME A

COPY OF THE ALTAIR 8800 MANUAL. HE SUGGEST THAT IT MAY HELP IN
EVALUATION OF THE SYSTEM AND THAT MITS AT PRESENT SEEMS TO BE RELUCTANT
TO OUTPUT MUCH DOCUMENTATION», SO CAREFUL CONSIDERATION IS WARRANTED. HE
NOTES ALSO THAT THE 8101 USED FOR MEMORY SEEMS TO BE RATHER DIFFICULT TO
GET HOLD OFe.

GERALD MCKEE, PO BOX 4667, SAN JOSE, CA 95126 HAS A RUNNING RGS-008A
WITH 2K OF MEMORY AND A SNOO1 CASSETTE PERIPHERAL. UNFORTUNATELY HE'S
A TU BROADCAST ENGINEER THAT HAS BEEN OUT OF WORK NEARLY A YEAR AND
WOULD APPRECIATE ANY EMPLOYMENT LEADSe. DUE TO NECESSITY», HIS RGS
COMPUTERs TVUT, HAM AND TEST EQUIPMENT AND OTHER STUFF ARE FOR SALE.
SEND A SASE FOR DETAILS.

DE WALTER EKSTRAND, PO BOX 1260D, SOUTH GATE» CA 90280 IS BUILDING A
MARK-8 AND HAS ORDERED 2 ALTAIR B8N0°'S WHICH WILL BE USED AS A PROCESSOR
FOR A DIABLO PRINTER AND RTTY 19, 32, & 33°'S INTERFACED TO A SC1100
INTELI GENT TERMINAL ON PHONE LINES. HE HAS SHEET METAL EQUIPMENT AND

MAY BE ABLE TO HELP OTHERS WITH CUSTOM WORKe HE WOULD LIKE TO HELP START
A LOCAL GROUP IN THE LA AREA.

MICHAEL E. LINDSEY, 2625 FAIRGREEN DRes PITTSBURGH», PA 15241, (412)835-
9126 HAS AN INTELLEC-8 CROSS ASSEMBLER RUNNING ON A PDP-10 AND VILL BE
ABLE TO ASSEMBLE CODE FOR ANYONE THAT SENDS HIM A SOURCE DECK OR PAPER

TAPE AND RETURN POSTAGE. HE CAN ALSO RUN FORTRAN, BASIC AND ALGOL PRO-
GRAMS FOR YOU ON A LIMITED BASIS.
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GARY E. JOHNEY, PSC BOX 6967, APO SAN FRANCISCO, CA 96237 CAN READ AND

“RITE INTO MEMORY ON HIS MARK-8 BUT CAN'T GET PAST THE FIRST TEST. SO
FAR HE HAS FOUND SIX BAD IEU IC'S.

JONATHAN A. TITUS, TYCHRON, PO BOX 242, BLACKSBURG, VA 24060 (7033951~
9030 SUGGESTS THAT EVERYONE SEND INFORMATION IN IN A STANDARD FORMAT,
READY FOR PUBLICATIONe. EACH COULD THEN BE ASSIGNED A TECHNICAL REPORT
NUMBER AND ABSTRACTS COULD BE PRINTED IN THE NL 'S AND PARTICIPANTS COULD
ORDER COPIES AT A COST TO COVER COPYING AND MAILINGe THIS WOULD

TEND TO CULL OUT JUNK MATERIAL SINCE PEOPLE WOULD NOT BE VWILLING TO PUT
TIME IN ON ITe (IT SEEMS A LITTLE EARLY TO BE TOO RESTRICTIVE.
NEVLETTERS USUALLY DIE BECAUSE FPEOPLE QUIT SUPPLYING MATERIAL. LET'S
KEEP IT EASY %0# THE PRESENT AYD SOMEHOW WE'LL TRY TO PUT SOME ORDER
INTO THE MATESIAL SUBMITTED.) MEe TITUS SAYS EL INSTRUMENTS, 61 FIRST
STe.» DERBY, CT N6418 VWILL BE ANNOUNCING AN 8080 SYSTEM SOON. HE REPORTS
THAT 4E HAS HAD AN OPPORTUNITY TO TALX WITH OTHER MICROPROCESSOR USERS
AND THAT IT SEEMS NO ONE IS VERY IMPRESSED WITH THE ALTAIR 8800 SYSTEM.
MITS DID A SLICK PROMOTIONAL JOB BUT THEY ARE SLOW TO DELIVER AND HE
UNDERSTANDS THAT MANY OF THE PERIPHERALS MENTIONED IN THEIR ADS SIMPLY
DON'T EXIST. MRe TITUS SAYS HE WILL BE HAPPY TO PUT TOGETHER SOME

INFO ON THE INEXPENSIVE PAPER TAPE READER AND WILL SUBMIT IT AS°THE
FIXST TECHNICAL REPORT.

JI¥M MCCORD, 330 VEREDA LEYENDA, GOLETA, CA 93017 HAS A TUT RUNNING AND
HOOXED TO AN OLD HONEYWELL 112 THRU A SERIAL UART INTERFACE. HE HAS

ADDED SCROLLING TO HIS TUT (TRY DAVE HOGG'S CIRCUIT)e. HE'D LIKE A DENSER
D ISPLAY. (WRITE THE DIGITAL GROUP AND ENCOURAGE THEM TO RUSH THE 16
LINE, 64 CHARACTER DRe SUDING (WIT TO COMPLETION.) JIM IS GOING TO

BUY AN ALTAIR 8800 AND THINKS THAT THE PRE MARCH 1 PRICE WAS A LOSS
LEADER AND THAT THEY PLANNED TO MAKE IT UP ON THEIR PERIPHERALS. JIM

1S VERY INTERESTED IN A BASIC. HE IS PLEASED WITH JAMES AS A SUPPLIER--
INBELIEVABLE QUICK SERVICE, LOW FAILURE RATEs AND QUICK REPLACEMENT OF
BAD PARTSe HE SAYS THAT THE INTERSIL PDP-8 CHIP IS AVAILABLE NOWV.
(PLEASE GET ME MORE INFO OV THIS AUAILABILITY QUICKe) CAN ANYBODY
RECOMMEND A BEGINNERS INTRO TO DIGITAL ELECTRONICS THAT WILL BRING A
NOVICE UP T0O THE LEVEL NECESSARY TO MAKE EFFECTIVE USE OF SOMETHING LIKE
THE TTL COOXBOOX.

Re RILFY», PULSAR R & D LABORATORIES, PO BOX 4310, FLINT, MI 48504 WANTS

TO CONTACT OTHERS INTERESTED IN BUYING A 16 BIT» 1.6 MICROSEC, 1K WORD
COMPUTER FOR UNDER $1000 AND A DUAL CASSETTE UNIT FOR UNDER $200 PER
PAIR. HE WANTS $5 TO COVER PRINTINGs, HANDLING» AND POSTAGE COSTS. (I
SIGGESTED TN HIM THAT PEOPLE ARE GETTING TIRED OF BUYING $5 "PIGS

IN A POKXE'"™ AND THAT A LITTLE MORE INFORMATION WOULD SEEM NECESSARY.

A 4K PDP-11/LS1 CAN BE OBTAINED FOR UNDER $1000 AND THE CASSETTE DECKS
SQUND LIKE PHI-DECKS. HE'S GOING TO HAVE TO SEND MORE INFO THAN THAT
BEFOKE I °'LL RECOMMEND THAT YOU SPEND $5 ON AN INFO PACKAGE.)

ROBERT SWARTZ», 195 1VUY LANE, HIGHLAND PARK, IL 60035, 472-6660 DAYTIME,

. 422-6432 EVENINGS IS OUR MOD~8 CONFIGURATION EXPERTe HE HAS HIS

OWN SYSTEM RUNNING BEAUTIFULLY AND HAS RECENTLY DEBUGGED ONE FOR THE
INIUERSITY OF CHICAGO. HE IS GOING TO SEND MATERIAL FOR A SPECIAL MOD-8

- SPECIAL INTEREST SECTION FOR THE NL AND IS HARD AT WORKING DESIGNING A
- CIRCUIT FOR THFE CHANGE OUVER TO THE 8080 SINCE MIL'S BANKRUPTCY CUT

s

. OFF THE FORMRR SOURCE OF THEMe HE LUCKED OUT AND OBTAINED ONE OF THE
-MONITOR-8 ROM'S WITH A BAD RIT AND HAS IT RUNNING OK NOUV AND IS VERY
‘IMPRESSED WITH ITe IF YOUH PLANNING A MOD-8, IT WILL BE WORTH YOUR TIME

- TQ CONTACT ROBERT FIRST.

KFNDALL STAMBAIGH, 50N9 GUIDE MERIDIAN, RELLINGHAM, WA 98225, 734-9424
SAYS THE NL HAS OPENED UP A NEW VORLD OF WHAT CAN RBFE FOR HIM AND THAT

HE MAS TO FIGHT THE UIFGE TO START ON ALL FRONTS TRYING TO CATCH UP GITH
EVERYONE OUERNIGHT. ’
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DAVID A. BARKER, 1101 GRAD HOUSE wWESTs WEST LAFAYETTE, IN 47906 (317~
743-5107 WILL FINISH HIS MARK-8 IV TWO WEEKS, AND HIS PHD SOONe HIS
FIRST MAJOR PROJECT WILL BE AN ADAPTIVE MORSE CODE RECEIVER. HE'S
WA9NQON, AMATEUR EXTRA.

ROGER L« SMITH, SMITH ENTERPRISES, 4501 E. NANCY LANE, PHOENIX, A7 85040,
(602)968=-0774 GOT SEVERAL REQUESTS AFTER HIS RE UART ARTICLE APPEARED
FOR AN ASCII1 TO BAUDOT CONUVERTERe HE SAYS ITS BEST TO HANDLE IT WITH
SOFTWARE BUT THERE ARE MANY HAMS AND OTHERS THAT ARE USING BAUDOT TTY 'S
VITHOUT A COMPUTER THAT ARE STILL INTERESTED IN HARDWARE CONVERSION.

IT*S COMPLICATED BUT CAN BE DONE WITH %11 WORTH OF IC'Se RE HAS

AGREED TO PUBLISH THE CONSTRUCTION PLANS BUT MR. SMITH HAS AGREED TO
SEND AN ADVANCE COPY TO THOSE INTERESTED FOR $1.00 TO COVER XEROX COST.

THE ASCII TO BAUDOT CONVERTER WITH PC BOARD SHOULD BE AROUND $20 AND
BAUJDOT TO ASCII WOULD ADD ANOTHER $10 OR SO« HE ALSO HAS AN UPCOWMING

ARTICLE ON PROMS IN R=-E AND ANOTHER ON UARTS IN P=E.

MAYNARD M. DYE, 4986 SAN JOAQUIN DRe.s SAN DIEGO», CA 92109 (714)274-8406
CANCELLED HIS ORDER FOR AN ALTAIR 8800, ORDERED A CREED TTY FROM WILCOX
ENTERPRISES, AND A KEYBOARD FROM MICRO-MINI-MARTe HE®'S TRYING TO DECIDE

WHICH CPU CONFIGURATION TO USE AND PRESENTLY FAVORS THE MIL-MOD-8
VERSION. (WITH THE DEMISE OF MIL, CHECK CAREFULLY TO FIND OUT WHAT
KIND OF DELIVERY YOU CAN GFT BEFORE SENDING MONEY TO ANYONE.) HE
WILL USE HIS COMPUTER TN 1) ALL OF HIS MOTEL BOOKKEEPING RECORDS AND
HIS PERSONAL INCOME TAX RECORDSe.

Je Ae STARK» MD, 485-34TH ST.» OAKLAND» CA 94609 ORDERED 24 2102'S FROM
JIM FRY AND HAS MODIFIED THE MARK-8 MEMORY BOARD AND IS WILLING TO SEND
US THE CHANGES NECESSARY. HE SAYS HE MAY NEVER DO ANOTHER BIG PROJECT

WITHOUT PLATED THRU HOLES AND HAS HAD A BAD TIME WITH THE WIRED BUS AND

IS REPLACING IT WITH MOLEX CONNECTORSs HE INTENDS TO TRY THE MOD-8
VERSION SOON.

Re Se FORMAN, 2421 Ne.W. JOHNSON, PORTLAND, OR 97210 HAS PURCHASED THE $9
ALTAIR 8800 CONSTRUCTION MANUAL.

GARY W. KRAMER, PURDUE UNIVERSITY, DEPT. OF CHEM., WEST LAFAYETTE, IN
47907 1S A RESEARCH ASSISTANT AND WILL USE A MARK-8 AS A FRONT END

PROCESSOR/BUFFER FOR A HP9820 PROGRAMMABLE CALCULATOR WHICH WILL ALLOVW
THEM TO INTERFACE THEIR GAS CHROMATOGRAPHS TO THE CALCULATORe THE MICRO
WILL BE A FANCY DATA BUFFER WHICH WILL FEED DATA INTO THE CALCULATOR.
GARY SUGGESTS LOOKING INTO THE MONOLITHIC SYSTEMS MEMORY ARRAY OR THE
DATARAM MINI CORE MEMORY AVAILABLE THRU ALTAJ ELECTRONICS. HE HAS A SET
OF EACH AND SAYS THEY ARE NICE BOARDS WITH GOOD DOCUMENTATION., ESPECIALLY
T HE DATARAM UNIT.

ROBERT Ee. WHITMOYER, MD, OLD DOLLAR RDe» BOX 13, RD #1, HEUVELTON, NY
13654 1S AN EYE SPECIALIST AND IS RESEARCHING A SYSTEM TO HANDLE OFFICE
A CCOUNTING, MEDICAL FORMS, AND DATA PROCESSINGe HE QUESTIONED
HEATHKIT FOR INFORMATION ON UPCOMING KITS BUT THEY WOULD NOT COMMENT.
(THAT PROBABLY MEANS THEY ARE ABOUT TO ANNOUNCE ONE.) HE WOULD LIKE TO
DO SOME MEDICAL INSTRUMENTATION ON ELECTRICAL MANIFESTATIONS OF THE
VISUAL SYSTEM ALSO.

We He BURTNERs, RR2, BOX 267, VALPARISO» IN 46383 SAYS HE GOT THE RGS-008A

PC BOARD KIT AND ITS A REAL TINKER TOY JOBBIE. THE I/0 DEVICE IS A
SOCKET WITH NO PLACE TO MOUNT IT. THE MANUAL IS 25 PAGES NOT WORTH THE
PRICE OF THE PAPER. HE FEELS EVEN WORSE WHEN HE COMPARES IT TO THE
ALTAIR 8800 KIT HE JUST RECEIVEDe ALL FIRST CLASS MATERIAL AND A REALLY
‘SHARP LOOKING RIGe. THE SWTP TUT-11 COMES AS TwWO PC BOARDS AND A HANDFUL
OF PARTSe THEY SAID '"NO CASE* BUT HE COULDN'T BELIEVE THEY WOULD NOT
FURNISH SOME KIND OF CHASSIS TO MOUNT IT ONe IT WORKS GREAT=-=-BUT VWHAT

A HASSLE TO GET IT ALL TOGETHER. WOULD YOU BELIEVE HE ALSO HAS A MARK-8
UP AND RUNNING THAT WILL BE USED TO CONTROL A MUSIC SYNTHESIZER.
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DEEEY A. COLSTROM, 6780 NeFe MANISNNV STes MINVNEAPOLIS MINN 5543

NCCASINNALLY COMES ACEOSS PAPER TAPE PINCHES AND RFEADERS», CARD RR
FFS, MAG TAP® HEADS & DRIVES, AND XKEYBOARDS. YOU CAN SEND HIM A ;
FOR C'JRRENT OR FITJRE ITEMS AND PRICES. HE WILL INCLUDE DOCUMENTATN .
VHEVY POSSIRLE. (PLS NOTE THAT THE ADDRESS GIVEN ABOVE IS CORRECTe..
THE ONE IN NL #5 IS NOT.) :

Det%we EXSTRAND, PeNe RO¥Y 1260, SHITH GATE CA 90281, RECOMMENDS A BOOXK
SNTITLED "INTRODICTION TN DATA PROCESSING” FOR THOSE IN NVEED OF A GOOD
RASICS RDNOK (AND ALSO FOR THNSE COMPLAINING ABOUJT THE 8N800 HEX).

IT'S PURLISHED RY PRENTISS HALL AND THE AUTHOR IS FR CRAWFORD (LIB
CODE N'MBER IS AS1e24).

KeW. HAMILTON, DARTEX ELFCTRONICS», P.0. ROX 2460, DARTMOUTH NOUVA
5CATIA ROW 445, YILL GLADLY PROVIDE A FLYER LISTING PARTS AND PRICES
TO ANy OF YOIl CANADIANS HAUVING TROUBLE GETTING PARTS.

ILARRY PLESXAC, 938 PAILA ST., ESCONDIDO CA 92027, IS VERY HAPPY

wITH THE SCROLLING MODIFICATION PROVIDED BY MRe. HOGG (AND INCLUDED
IN THIS MONTH'S NL)e HE ALSO HAS THE DIGITAL GROUP°'S CASSETTE
INTRRFACE 1P AND WORKING. HE MENTIONS THAT THE ZENER DIODE IN THE
MODUJLATOR CIRCIT 1S BACKWARDS. ALSO, THE 470 OHM RESISTOR IN THE
DETECTOR CIRCUIT SHOULD BE SELECTED FOR A 5 VOLT OUTPUT (HIS PUT OUT
8 UOLTS PRIOR TO MAKING THE CHANGE). ANDs USING PARALLEL IN AND
OUJTPYTS WILL REDICE THE SOFTWARE. HIS SWTP KEYBOARD PUTS OUT A

SLASH WHFEN N0 XEY IS PRESSED, AND HE IS WONDERING IF. OTHERS ARE
GETTING THE SAME RESULT?

DAVID Y'LXE, 121 LIBERTY AVE., SILDEN V.Ys 11784, VWILL BE OFFERING

A PROM PROGRAMMING SERVICE AFTER APRIL 15THe. HE WILL CHARGE $5 TO
PROGRAM YO/IR CHIP. THE PROGRAM SHOULD BE SENT TO HIM ON PAPER

TAPE IN BNPF, HEX, OR OCTAL (MONITOR-8) FORMAT. HE CAN HANDLE 1702,
17024, 5202, AND 5203°Se HE IS WORKING ON A UART COMPATIBLE VERSION OF
MONITOR-8 % HAS MODIFIED THE LOAD SYMBOLIC & PROM PROG ROUTINES.

HE'LL SUPPLY A LISTING AS SOON AS IT IS THOROUJGHLY DEBUGGED.

Je SCOTT WILLIAMS, PO ROX 932, BELLINGHAM, WA 98225, IS QUITE
FNTHUSIASTIC ABONIT DR. SUDING'S VIDEO GRAPHICS WORK BECAUSE OF THE
POSSIBILITIES OFFERED FOR MICROCOMPUTER GAMES. (AND GAMES IS HIS GAME)

WeHes BITRTNER, RR2 ROX 2567, UALPARAISO IND 46383, HAS ADDED TWO 4K
BOARDS OF 2102°'S TN HIS MARK=-8'S ORIGINAL 1X AND 1S HAVING DECODING
PROBLEMS (THE 1K SHOWS JP IN THE HIGHER ADDRESSES & INTERFERES WITH
THE NEW MEMORY)e IF ANYONE CNULD OFFER A HELPING HAND IT WOULD BE
APPRECIATED. HE IS ALSO CURRENTLY INUVOLVED IN THE CONSTRUCTION. OF
AN ALTAIR 88NN AND J!ST ORDERED A CREED TTY FROM BOB COOX.

PAIN, E. FEICK, INTERMO'NTAIN COMPUTERIZED BUSIVESS SYSTEMS, 1105

MALA DRIVE, LAYTON UTAH 84041, 1S OWER/MAVAGER OF [+.CeBeSe AND PLANS
TO UJSE THE ALTAIR ARNN HE RECENTLY ORDERED TO CUT DOWN ON THE TELE-
PHONE AND CP'] EXPENSES INCURRED BY HIS BUSINESSe. HIS SYSTEM VWILL

- EVENTUALLY HAVE THE TVUT Il, CASSETTE STORAGE, HS PRINTER AND USE BASIC
AS THE PROGRAMMING LANGUAGE.

MORRIS XRIEGER, 37 EIGHTH AUENUE, BROOKLYN N.Y. 11217, WOULD LIKE TN
SEE SOMETHING LIXKYE A HEATHKIT INSTRUCTION SHEET (WRITTEN IN LAYMEN'S
LANGI'TAGE) FOR THE CONSTRNICTION OF A MARK-8 (AVD ALSO SOMETHING TO
CLEAR 1P SOME OF THE TRRMS WHICH ARE CONSTANTLY BREING THROWN HIS WAY).
IF SOMEONE IN HIS AREA HAS A MARK-8 1P AVD RINNING (OR BUILDING) AND
WOILD LIKE TO S4OW IT OFF, THERE'S A GOOD CHANCE THAT MR. KRIEGER
WONLD APPRECIATE AN INUVITATION TO COME OVER AND SEE IT.

© RICHARD P. IN7ZINA, 4415 WHITE ACRES RDe» CLARENCE NeYe 14031, IS
STILIL, IN THE CONSTRUCTION STAGE WITH H1S MARK-8. HE JYUST ORDERED A
CREED TTY AVD IS INTERESTED IN RIILDING A 5 LEVEL PT READER.

THE MARCH 73 T1SSJE OF 73 MAGAZIN® HAS AN ARTICLE OV A S5 LEVEL READER
YH4ICH 'JISES A TD (TAP®R DISTRIRITNRYe [IF ANYONE KNOWS WHERE HE CAN GET
a TDh, PLS LET HIM KNNWe. HE HAS HAD NO L'ICK AT ALL IN GETTING A RE-
SPONSE FROM PRECISINN SYSTEMS REGARDING THEIR POWFR SUPPLY.
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'JOHN We CHOCHRAN, PO BOX 966, JESUP, GA 31545 HAS ORDERED SOME PARTS
FOR THE MIL MOD-8080. HE ALSO SENT CLIPPINGS FROM "ELECTRONIC NEWS" ON
MIL'S BANKRUPTCY AND THE TI MICROPROCESSOR PROGRAM ON TV STARTING
APRIL 15.

TIM RAND, 59 WILLINGTON OACKSs, STORRS», CT 06268 SAYS HE IS VERY EXCITED
ABOUT EVERYTHINGS THAT IS GOING ONe IT SEEMS TO HIM THAT A WHOLE GANG
OF COMPUTER HOBBYISTS SPRANG UP FROM NOWHERE. (NOW, HOW CAN WE CONVICE
THOSE OLD TUBE TV MEN AT RADIO-ELECTRONICS AND POPULAR ELECTRONICS

THAT THIS IS TRUE AND GET SOME CONTINUITY IN THEIR TECHNICAL AND PROJECT
ARTICLES.) HE IS PUTTING OFF CONSTRUCTION FOR A WHILE. HE'S INTER-
ESTED IN COMPUTER GAMES AND GRAPHICS AND WILL BUILD A POWERFUL DI SPLAY
PROCESSOR AND INTERFACE IT TO A MARK-8. HE WAS A PPOGRAMMER FOR 10

YE:RS BUT IS NOW A DIGITAL DESIGN ENGINEER WORKING ON DATA GENERAL NOVA
SYSTEMSe.

DAVID Fe. STOUT, 717 SARANAC DRIVE, SUNNYVALE, CA 94087 (408)736-0846
HAS BUILT A TVUT AND IS HALF FINISHED WITH A MARK-8. HE INTENDS TO EX-

PLORE THE POSSIBILITIES OF USING THE MARK-8 TO CONTROL AN ELECTRONIC
MUSIC SYNTHESIZER.

GEORGE TATE, 3544 DANLIA AVE., LA, CA 90026 WAS UNHAPPY VITH MITS'S
RESPONSE TO OUR REQURESTS FOR 1/0 INFORMATION AND IS WRITING THEM

WITH HIS FEELINGS ON THE PROBLEM. HE HAS AN 8800  ORDERED WITH 4K OF
MEMORY AND PARALLEL I1/0 PORT. HE SUGGESTS THAT A WAY OF COUNTERING
THEIR RESPONSE IS BY ALL 8800 USERS EXCHANGING INFO ON OPTIONS THAT THEY
BUY SO OTHERS CAN DUPLICATE THEM AT LOWER COST.

EDWARD C. EPP, SWAN LAKE CHRISTIAN CAMP, VIBORG, SD 57070 WILL START

A MICROCOMPUTER PROJECT AS SOON AS HE CAN GET THE FINANCES FIGURED OUT.
HE'S AN ELECTRONICS INSTRUCTOR AT FREEMAN JUNIOR COLLEGE AND PLANS TO
USE HIS MACHINE FOR TEACHING IN HIS CLASSESe.

DONALD Ke ABELES, 7054-25TH NeEe.» SEATTLE, WA 98115 (206)525-7764 WROTE
MITS STATING THAT DUE TO THEIR LACK OF COOPERATION WITH THE MICRO-8 USER
GROUP» HE WAS CANCELING HIS $1000 ORDERe HE HAS A SCELBI-8H KIT THAT
WORKED THE FIRST TIME HE TURNED IT ONe HE HAS ORDERED THE SCELBI TAPE
AND TTY INTERFACE. (AFTER YOU SEE THE PDP-11/LSI YOU'LL BE MOST HAPPY
YOU CANCELLED WITH MITSe)

0.C« TASKER, PO BOX 168, ROMNEY, WV 26757 HAS COMPLETED HIS MARK-8 AND IS
S TARTING ON THE 7 INCH COMPUTER HOBBYIST GRAPHICS DISPLAY. HE HAS AN
M=-15 TTY AND M28 REPERF AND TD. FOR A POWER SUPPLY, HE USED FOUR 6 AMP-
HOUR SURPLUS NI CAD CELLS AND AN UNFILTERED BATTERY CHARGER. THE

-9 VOLTS WAS OBTAINED FROM A +5 TO -9 CONVERTER THAT WAS PART OF A SOLID
STATE MEMORY SOLD BY ALTAJe HE IS USING AN 8008-1 BUT IT WILL NOT RUN
AT 800 KCe I SUGGESTED THAT HE USE THE BUS LOAD SWITCHING CIRCUIT

IN THE INTEL MCS-8. ANY OTHER SUGGESTIONS?

JOHN W. NALL, PO BOX 1563, TALLAHASSEE, FL 32304 SUGGESTS DIFFERENT NL
EDITORS FOR EACH OF THE FOLLOWING SPECIAL INTEREST GROUPS: 1) HAM
RADIO ENTHUSIASTS. 2) SOFTVARE NUTS 3) HARDWARE NUTS 4) COMPUTER
APPLICATIONS.

WILLIAM PARRISH, PARRISH SOLID STATE POWER SYSTEMS, 127 WINFIELD AVE.,

JERSEY CITY, NJ 07305 WANTS TO OFFER 5 VOLT 3 AMP POWER SUPPLIES FOR
$75.--. HE OFFERS A SPECIFICATION MANUAL FOR $1.50 TO MICRO-8 PARTICI-
PANTS THE COST OF WHICH WOULD APPLY TO THE PURCHASE OF THE POWER SUPPLY.
(THE MANUAL I RECEIVED CONTAINED NO CIRCUITS AND NO SPECIFICATIONS.)

HE SAYS HE IS USING ALL BRAND NEW PARTS AND WILL SEND A COMPONENT LIST
IFQYOU'WANT TO SEE WHY HE IS ASKING $75 FOR THIS UNIT.

HE SAYS ALL DC COMMONS FROM POWER SUPPLIES AND PC BOARDS SHOULD
TERMINATE AT ONE POINT ONLY AND THAT THIS POINT SHOULD BE TIED TO EARTH
GROUND TO MINIMIZE NOISE PROBLEMS. ALSO MAKE ALL GROUND WIRES AS HEAVY
AS POSSIBLE.
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WAL TER M.

WHITE,

343 S.

 MADISON AVE.,
THERE 1S ANY THOUGHT TO STARTING A SOFTWARE LIBRARY. (JOE CIMMINO HAS THE
ONLY PLANS THAT WE KNOW ABOUT AND HE HASN'T FIRMED THINGS UP YET.

18»

PASEDENA,

CA 91101

WONDERS IF

MEANTIME, THE CABRILLO COMPUTER CENTER WILL ATTEMPT TO DISTRIBUTE SOFT-
WRITE DIRECTLY TO THE AUTHOR FOR SPECIAL

WARE OF GENERAL INTEREST.

ITEMS.)

PULSE WIDTH SPEC OF 700 NS FOR PHASE 1 AND 550 NS FOR PHASE 2.

~8 CLOCK 1S ONLY SO0 NS WIDE.
SULTS IN A SLOWER CLOCK RATE OF 444 KHZ INSTEAD OF S00 KHZ.

ING ON A COLOR» VARIABLE CHARACTER SIZE TVUT WHICH IS HALF FINISHED.

HE WARNS THAT THE MARK=-8 CLOCK DOES NOT MEET INTEL°‘'S MINIMUM

THE MARK

HIS CIRCUIT BELOW MEETS SPECS BUT RE-

HE IS WORK-
IT

USES THE MOTOROLA MCM6571L UPPER & LOWER CASE CHARACTER GENERATOR AND
WILL DISPLAY 32 LINES OF 64 CHARACTERS WITH VIDEO INJECTED DIRECTLY INTO
HE ALSO SUPPLIED A MEMORY CHECKING PROGRAM

THE VIDEO AMP OF THE TV.

WHICH WE'LL SEND YOU COPIES OF FOR A SASE AND 30 CENTS IN STAMPS. IT
CONTAINS A NEAT RANDOM NUMBER GENERATOR THAT MAY BE USEFUL IN OTHER

PROGRAMS.

WALTER IS PARTICULARLY INTERESTED IN A FLOATING POINT PACKAGE.

CAN ANYBODY HELP HIM OUT?
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jeorge Fischer, 3t~ten Isl~nd, N.Y, received his 21t~ir 8800 kit
«nd h=d it 95% complete within two weeks,

for the hobbyist,
easy to ~ssemble,

he is optimistic,
~ttractively cssed mini.

First,

Reg=rding the

‘1t=ir

it fills =2 need 2s =n

Second,

come from the hobby environment =s well asg NMIT3,

George is also building ¥ T Tublishing's 503 2008 system,

2dd-ons c~n

This

oroject reauires = lot more effort hut he expects to le=zrn » lot
more from it.
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And, from John Craig.....

NEW ADDITIONS TO THE ROSTER

Jon Turner, 301 Ocean Ave. #8, Santa Monica CA 90402, would like some suggestions re-
garding the best kit to build. Mr. Farr?

D.A. Powell-Williams, 6023 S.E, Marine Drive, Bumaby B.C. Canada V3N 2X8

Don Hartley, Route 1, Box 329, Yorkville ILL 60560, sent us a photo of his completed
Mark-8 and TVT (as of last Nov, even). He has a very sharp octal entry and display

set-up (from Dec Pop Electronics) and plans to use his Mark-8 for weather research, graphics,
and leaming programming. He could use some help and pointers in basic programming
techniques. (Just remember, Don, if you can't get started on a program....do a LOAD A,
and take it from there!)

James E. Connaway, 639 Frederick St. S.W., Vienna VA 22180, and..... W4ESN.
(NOTE: if you HAMS come up with a time and frequency we'll sure be glad to publish it.)

Daniel L. Pastell, 2904 Via De La Guerra, Palos Verdes Estates CA 90274.
Robert Baer, 921 Lincoln Ave., Palo Alto CA 94301

Brian Chesire --WA5PPO/L--, 113 E. Elberta #8, Atwater CA 95301
Robert G. Confrey, PSC Box 4636, Beale Air Force Base CA 95903

Beardsley Ruml 11, 3306 Cathedral Ave. N.W., Washington D.C. 20008, is a lawyer inter-
ested in reducing the cost of legal services to middle and low income consumers thru the use
of computers.

Steven A. Fischer, Box 337 SDSM&T, Surbec Center, Rapid City S.D. 57701, is in the pro-
cess of purchasing "a computer based on INTEL's 8080." (Would that be an Altair 8800, Steve?)

John Angus, 97-30 135 RD., Ozone Park L.l. 11417 (That "L.l." stands for Long Island, |
think. But, | bet the Post Office would prefer N.Y.) Anyway, welcome aboard, John.

Robert E. Smallwood, 20-12 St. N.W., Calgary Alberta Canada, T2N 1Y3, says that C&C
Specialists, P.O. Box 7847, Stanford CA 94307, owes him $10. Has anyone else had dealings
with this company?

Thomas J. Young, 327 Duxbury Rd., Silver Spring MD 20904, is in the process of building
his Mark-8.

H.N. Campbell, R.D. 3 - Brockway Road, Moravia N.Y. 13118, finished his Mark-8
about three months ago and has been troubleshooting it ever since trying to get it up and
running. He wouldn't object to an offer of help from anyone in the area.

Oh, and here is a good one!! Tom Boyko, Varian Data Machines, 12062 Valley View,

Suite 204, Garden Grove CA 92645. Tom is a Customer Engineer with Varian and | had him
as a student in a disc class several weeks ago. (As a matter of fact, he was the only student!)
We probably spent 60% of our time discussing the Mark-8 and 40% discussing the Diablo Disc.
He got so fired up about this thing that he went home and started on a wire-wrap version and
had 256 words of memory ready to go within 24 hours. (& he's shamp, so watch out for him!)

John Bird, Asscc. Professor, Community College of Baltimore, 2901 Liberty Heights Ave.,
Baltimore MD 21215

Michael A. Carlisle, 25 Twain Ave., Berkeley CA 94708

Bob Anders, P.O. Box 2063, Davidson N.C. 28036, is a senior chemistry major and has built
-his Mark-8 for an independent study project in on-line control of chemical instrumentation.
He expressed his gratitude for the de-bugging tips in previous newsletters and reports that Jomes

Electronics provided him with speedy service and reliable components. He is, of course, inter-
ested in A/D and D/A interfaces.
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Charles Musitano, Boeing, 4 Valley View Drive, Goddard Kansas 67052, is (I believe) either
building an 8080 or is interested in it. (Actually, if he's building it....that would mean he's
also interested in itl)

Jerry M. Newcomb, 825 Pacific Terrace, Klamath Falls OR 97601

Bob Pearce, 28 Hakim Street, Danbury Conn. 06810, recently bought the Mark-8 PC boards
from M&R Enterprises and they recommended he contact us before he started construction. |
like that.

Bill Seward, Dept. of Physics, Pomona College, Claremont, California 97111
Bob Wallace, P.O. Box 5415, Seattle, Washington 98105
Mark Yoseloff, Dept. of Math, Arizona State University, Tempe, Arizona 85281

We got hold of a copy of the AMATEUR COMPUTER SOCIETY NEWSLETTER put out by Stephen
B. Gray, Amateur Computer Society, 260 Noroton Ave., Darien Conn. 06820. If you're inter-
ested, the subscription cost is $5 and the NL is published every two or three months. (subscrip-
tion and membership for $5)

Dan L Kniesner, Librarian, Ohio Institute of Technology, 1350 Alum Creek Dr., Columbus
Ohio 43209

Robert J. Elliott, Electronics Instructor, Miramonte High School, Acalanes Union High
School District, 750 Moraga Hwy., Orinda CA 94563, is currently building a Mark-8 for
classroom use. He's resurrecting a Kleinschmidt printer for output and plans to have a CRT
display, paper tape system, & mag tape. And...a card reader system.

DeWalter Ekstrand, P.O. Box 1260 D, Southgate CA 90280
L. Dabrowski, 1815 N. Karlov Ave., Chicago ILL 60639

Mark Baker, 6113 Calle Tuberia, Scottsdale ARIZ 85251 is "in the process of building a
microcomputer.” Und vot kind of machine you building, Mark? Und vot you going do vid it?

Lonnie G. Clifton, Electronics Instructor, Indiana Vocational Technical College, 3501 First
St., Evansville IND 47710, states that his school has a Scelbi System with an ASR-33. He
would like very much to hear from other educators using minicomputers as an educational tool.
(e.g., problems encountered, CAl, curriculum, special programs, etc.)

Steven Dompier, 2136 Essex St., Berkeley CA 94705, is currently building the Altair 8800
with disc capabilities.

Maynard M. Dye, Net Worth Programming, 4986 San Joaquin Drive, San Diego CA 92109
Antonio Grante, Spevack Surgical Supply, Inc., 1345 Nostrand Ave., Brooklyn N.Y, 11226

Dennis Griessner, P,O. Box 1743, Cullowhee N,C, 28723, is a high school student who re-
cently finished the TV Typewriter and is currently working on a tape reader. He plans to
build a microcomputer in the future but right now "money is a problem." Welcome to the club,
Dennis.

Douglas Hogg, 2516 Castillo (rear cottage), Santa Barbara CA 93105

Richard P. Inzina, 4415 White Acres Rd., Clarence N.Y, 14031, is currently building a
Mark-8 and eventually plans to interface it with a TVT, cassette, and some sort of hard copy
device.

Microcomputer Techniques, 11227 Handlebar Road, Reston VA 22091. (Ah din' git no name
on thet onel}

...................................................................................

Oops! Almost forgot! One final note before | depart........ Mr. Wayne Davies in Mission
Viejo California got his Mark-8 up and running at 2 A_M. Sunday moming, February 9th.
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ARTHUR NOGUEROLA. 05 OLD FARM RD. , VALHALLA, NY 10595, 15 A REZEARCH ,
ASSISTANT AND FPROGRRAMMER AT HUNTER COLLEGE (NYC).  HE IS WORKING IN THE
CHEMISTRY DEFT. WHERE THEY ARE USING THE 8005 TO COLLECT DIGITIZED SPECTRA
WHICH THEN G0 THRID A UART TO A NOVA COMFUTER FOR- FROCESSING.

FRED MOORE, 2100 SANTA CRUZ AVE. ., MENLO FARE, CA %4025 IS FUBLISHING THE
EAY AREA COMFUTER GROUF S NEWSLETTER

NEIL A EENSON, 10040 NICOLLET, ELOOMINGTON MN S542Z0, HEARD ABOUT US
FROM THE "COMFUTER HOBEYIST" AND HAS AEBOUT /4 OF THE GOODIES FOR
HIZ MARE-Z

WALTER J. ELDS, S193 S ETNA ST., KLAMATH FALLS OR 97601

GOARY ALEVY, EMORY UNIVERSITY, BOX 21393, ATLANTA GA 30322, IS INTERESTED
IN BUILDING A MARK~-Z.

MARTIN NICHOLS, 100 GUY ST., DOVER, NJ 07801, HAS THE UNIGUE DISTINCTION
OF BEING A PERSON WE INADVERTANTLY IGNORELD. 1T'% POSSIBLE WE SIMPLY
LOST YOUR FIRST CORRESFONENCE, MARTIN, (OR THE UZ FOSTAL SERVICE

DID) EUT IN ANY CASE WE AFOLOGIZE. MARTIN HAS BEEN INVOLVED FOR THE
FAST TEN YEARS IN SOFTWARE DEVELOFMENT FOR LARGE SCALE MACHINES AND IS
CURRENTLY EBUILDING A MARK-&. :

TED SALLUME, 945 VIA FARGD, SANTA MARIA, CA 934324 IS THE FERSON RE-
SPONSIELE FOR GETTING THE LOMFC-SANTA MARIA-SANTA EBAREARA LOCAL GROUF GOING.

HOWARD F. DODGE, THE CHOATE SCHOOL, WALLINGFORD, CN 04492 HEARD AEBOUT s
THRU THE "FECFLE S COMPUTER COMFANY. "

JOHN CHRISTENSON, 429-14TH AVE. NO., SOUTH S7. PAUL, MN SS073 IS INTER-
ESTED IN BUILDING THE MARK-2 AND THE TVT

EDWIN L. MORGAN JR., 314 VINE ST., CHILLICOTHE, OH 45401, ALS0 HEARD
AEOUT US THRI PCC AND WOULD LIKE TO FIND OUT MORE AEOUT THE MARK-S. WELL,
ED, IT ALL STARTED IN THE JULY 1974 ISSUE OF RADIC-ELECTRONICS MAGAZ INE.

ERUCE HARRIS, 1532 N. LAFAYETTE, CLAREMONT, CA 91711,

TOM GRAHAM, S107 ALAN AVE. , SAN JOSE, CA #5124 HAS AN 2000 AND 1=
READY TOQ START A MARK-E.

CRAIG K. HARRIS, COORDINATOR. CLONLARA, 1z2% JEWETT 7., ANN AREOR, MI 42104
(212)767-4511 WORKES AT A SEVEN YEAR OLD FREE SCHOOL THAT WAS GIVEN A HAZELTINE
TERMINAL AND FPRINTER. THEIR GRANT FOR COMPUTER TIME RAN OUT AND THEY ARE
LOOKING FOR ALTERNATIVES. THEY ARE LOOKING FOR LEADS ON ORGANIZATIONS

THAT MIGHT EE INTERESTED IN FUNDING EXFPERIMENTAL OR DEVELOFPMENTAL

FROJECTS FOR EARLY ELEMENTARY STUDENTE. ‘

INFORMATION FROM SUPPLIERS

DR. MICHAEL HAYES, MNH APPLIED ELECTRONICS, WAS RECENTLY TRANSFERRED

BY THE MILITARY SO THE NEW ADDRESS FOR HIS COMPANY IS PO BOX 367, JAMUL.,
CA 92035 AFTER APRIL 15. HE WARNS THAT THERE MAY BE SOME DELAY TO CUS-
TOMERS IN THE MOVE BUT THEY WILL TRY TO KEEP THINGS RUNNING SMOOTHLY.
HIS MODEMS ARE SELLING WELLe CURRENT PRICES ARE $35 FOR MODEM ALONE»

$5 FOR DOCUMENTATION, $5 FOR CABLES> AND $5 FOR POSTAGE AND HANDLING.
JOE CIMMINO SENT A DRAWING ON WIRING THEM UP FOR USE IN A CASSETTE MODEM
SYSTEM. (SEND A SASE AND A COUPLE OF STAMPS IF YOU NEED A COPY.) MIKE
HAS FINISHED HIS MARK-8 AND IS INTERFACING IT TO A DIGITAL CASSETTE UNIT
MADE BY MFE CORP., SALEM, NHe HE SAYS BILL ALLEN, SURPLUS ELECTRONIC,
NTD INC.» 9600 BALTIMORE BLVDe.., COLLEGE PARK, MD HAS NICE METAL CASES
AND POWER SUPPLIES PERFECT FOR THE MARK=-8.

b
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M AUPY GOLDBERG, MINI MICRO MART, 1618 JAMES STREET, SYRACUSE, NY 13203
(315) 422-4467 SAYS THE MIL BANKRUPTCY THING VWAS A .REAL BLOW. IT
WON'T AFFECT THE MOD=-8, BUT IT VILL SLOVY DOWN THE 8@808 VERSION. HE
HOPES T0O GET A FEW MONITOR-8 ROM'S. SEND A SASE FOR INFO ON WHEN

AND WHAT THEY WILL COST. HE PROMISES US A NEWSLETTER ARTICLE ON THE MIL
DEMISE AND ITS EFFECTS FOR THE NEXT NL. HE WILL HAVE A KIT FOR THE
SUDING SCIENTIFIC CALCULATOR COMPLETE WITH PC BOARD AND ALL IC*S, SOFT-
V ARE, ETC. FOR $69.95 UNTIL THE FIRST 25 KITS ARE GONE, $74.95 THERE=-
AFTER. THE FIRST 25 VILL BE DELIVERED BY LATE APRIL. HE IS SELLING
OFF 200@ 2102°'S @ $3.95 PLUS $2.060 HANDLING AND SHIPPING DURING

APRIL ONLY. HE SHOULD BE ABLE TO SUPPLY MIL MOD-8 CASSETTE INTERFACES
SOON. HIS MAGAZINE AD HAS KEPT HIM ON THE PHONE ALMOST CONTINUALLY.
DUE T0O AN UNEXPECTED HANGUP, THEY CAN NOT ACCEPT BANK AMERICARD OR

M ASTERCHARGE CARDS.

M ARTY SPERGLE, M&P ENTERPRISES, PO BOX @11, SUNNYVALE, CA 94088 HAS
THE FOLLOWING DEAL ON 21@2-1'S. (YOU GUYS WITH THE 8@8@'S BETTER WATCH
WHAT YOU BUY OR YOU'LL END UP HAVING TO VAIT YOUR PROCESSOR ON THE MEM-
ORIES. THESE PRE FAST ENOUGH. MOST OTHERS AREN'T.) PRICES ARE $4.560
EACH, 8 FOR $35, 16 FOR $68, 32 FNOR $13@, AND 64 FOR $256. HE HAS

SOME R@@8-1 (THE FAST ONE) FOR $5@.00.

J AMES E. HEIL, OWNER, ELECTRONIC DISCOUNT SALES, 138 N. 81ST ST..

MESA, A7 85207 AGREES WITH COMMENTS REGARDING MITS AND POP ELECTRON-

ICS IN NL #5. HE DOSEN'T APPRECIATE THEM DISGUISING COMMERCIAL
ADVERTISEMENTS IN THE FORM OF HOBBY CONSTRUCTION ARTICLES. HE NOTES

T HAT THE BROCHURE ADVERTISING THE ALTAIR 8800 '"USER GROUP* 1S EVEN

LESS HEAVILY DISGUISED, CRASS ADVERTISING. HE IS STILL SELLING MF8@@8'S
FOR $50 AND 808@°*'S FOR $175. VWRITE FOR CATALOG #6 WHICH IS5 7

P AGES AND CONTAINS MANY EXCELLENT BUYS ON HARD TO GET COMPONENTS.

JOHN R. BURGOON JR., SOLID STATE MUSIC, 1222 CAROLYN DRIVE, SANTA CLARA,
CP 95@5@ 296-7339 HAS THE FOLLOVING AVAILABLE:

4K MEMORY BOARD $163.88 PLATED THRU HOLES, BLUE, ALL 21@2'S (32) RAMS
S PEC SPEED, SNCKETS, CAPS, EDGE CONNECTOR, 2 7442, 2 7404, 1 7400
BOARD IS SET UP FOR MARK-8 BUS.

2102/2602'S - R/$32 11@1/25@1'S - 8/$8.-- BOTH MARK-8 TESTED.

1702 EROM*S - $18.-- (CHECK TO SEE IF THESE ARE £'S)

8 223 PROM'S - $3.5@

7489/8225 RAMS - $1.85 8263 MUC - $4.00 8288 DIVIDE/ 12 - $1.00

B ARE -4K 2102 BOARD - $17.00 1103 - $1.5¢

8 AAR*S - MARK-8 TESTED - $44,6€0

PARTICPANTS CAN'T SEEM TO SAY ENOUGH KIND WORDS AROUT JAMES ELECTRONICS.
D AUE DUSKIN IN LOMPNC HAS PLACED MANY ORDERS WITH HIM AND THE LONGEST

T IME IT HAS TAKEN TO RECEIVE PARTS IS 4 DAYS FROM TIME OF MAILING

T0 RECEIPT OF THE COMPONENTS. FAILURE RATE HAS BEEN LOW AND RE-
PLACEMENT OF THOSE FEW COMPONENTS FOUND TO BE BAD 1S FAST.
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M & R ENTERPRISES

P. O. BOX 1011
SUNNYVALE, CALIF. 94088

TTL . LINFAR MISC TRANSISTORS
7400 20 800521 50,00 2122224 5/41,00
7402 «20 2102-1 4,50 ea, 2N2646 . #0 ("'nijunction}
7404 22 " 8/ 35,00 283304 4/°1,00 lastic
7408 022 " 15/ 68,00 283906 /51,00 "
7410 .20 " 32/ 130,00 2NL401 4/:1,00 "
7420 20 i £L/ 250,00 2NL403 u/51.0C "
7430 «20 TR1602K 10,00 (CART)
7450 #20 2524 4,50
474 o140
7483 1,10
7486 b5 CAPACITORS RESISTORS
7493 «90 e — ——
74107 45 +01/50V dise 15/%1,00 1/6W 5% Carlon Film (Low noise)
74157 1,25 .1 /50v disc 10/%1,00 50/41,50
74161 1,50 17100V polyester 5/$1,00 Minimum order 50 of same
9602 o75 value. All standard values,
555 75
DIONES SOCKETS
1IN914 15/%$1,00 14 pin solder tail $.35 ea
1N4148 15/¢1,00 16 pin solder tail $o40 ea
1N4OO1 10/5%1,00 Above sockets low »rofile tin
CONNECTORS KITS
Molex connectors with Receiver-Transmitter addition to the TVT,
pins for TVT  $,.50 per set less PCB and switch, 1Includes Molex
connectors and IC sockets, $35,00

Same as above tut also includes the 2524,
resistors and canacitor necessary to

modify existing VT, $38,0C
ORDERS UNDER $5,00 add $.75 for MARK=8 MINI KIT: Includes the 80081, all
handling and postage., Orders the resistors (5%), .1 disc capacitors, and
over $5,00 first class mail 15 each 7400, $62,50

included in pricing,
MARK=-8 MAXI KIT: Same as ahove hut includes
California residents add 6% Seach 2102-1 Rams, $92,50

MICRO-S NEWSLETTER SUBSCRIPTION FORM

—————— PLLEASE SEND MEWSLETTERZ WO & THRU 11 ENCLOSED IS A CHECE
1 I FOR %4, 00 MADE aUT TO THE CABRILLO HIGH SUHOOL COMPUTER CENTER

————— FLEASE SEND NEWSLETTERS NGO 1 THRL 5 OFFSET FRINTED  ENCLOSED
I I IS A CHECE FOR $3 S0 MADE (T T0 THE CABRILLO HIGH SCHOOL
————— COMPUTER CENTER. (1T MAY EE SEVERAL WEEES EEFORE THEY

ARE RECEIVER FROM THE PRINTER )
NAME
ADDRESS TELEFHOME #

CTE YOed DUNG T MING R IRMG

S Cegi t ED GTREE FGRT L
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WILCOX ENTERPRISES

25 W 1786 - 39TH ST.
NAPERVILLE, ILL. 60540

312-357-3021

NEW ITEMS AND NEW PRICES

8008 - 8 bit Microcomputer chip $45
: with Creed $40
1702A - 256 x 8 Programmable and erasable ROM $30
(Programmed with Creed Monitor free)with Creed $25

210z-2 1K x 1 RAM Static $4.50

8 or more $4.25
32 or more $4.00

74L.S138 Deooders (1 out of 8) $2.25
25 pin connectors (male or female) $1.00
Plastic case for above : $1.00
8 conductor cable, 2 are heavy power leads $.10 per foot
50 feet of above with 25 pin male connectors and
plastic cases on each end (2 1/2 1b) $6.00

Teletype modle 28 KSR, printer and keyboard, table model
with table - heavy duty 5 bit machine, 10 years old $250.00
IBM 054 punched card verifier(can be used to read cards

under control of 8008) $150.00
731 Selectric I/0 typewriter - like new - $800.00
IBM 2740 terminal with I/O Selectric and control

elecronics $1800.00
Dura Mach 10 with I/O Selectric, 8 level punch and

8 level reader and electronics - $1000.00
Flexowriter with tape reader and punch $250.00

Rixon Speed Conversion module with connector to plug
into, manual and instructions to use to convert
TTY signal speed. This is a beautiful piece of
commercial equipment. $9.50
Other Rixon circuit packs:clocks, modems, multiplexers,
powersupplies - write for list.

Weights: Creed - 55 1lb, Creed shipping crate - 9 1b, transformer -

4 1/2 1b, Interface kit and packing for Creed - 5 1/2 1b, box

of 10 paper tape reels - 9 3/4 1b, power box - 4 3/4 1b, tape
‘ winder and reels 4 3/4 1b.
Shipﬁiﬁgt FUB_Naperville. Will be sent Greyhound COD for shipping

c for large items unless you specify otherwise. Greyhound

seems to be the best and cheapest. The Creed is too heavy for
parcel post or UPS. REA is another alternative, but is more
expensive. It is possible to pack a tape winder with the Creed in
its crate or up to 14 reels of tape. Other items will be packaged
‘separately. ‘

3

%

: The Creed manual grew to 26 pages and is finally ready to go. We
are turrently investigating a power supply for an entire 8008 system
using the power transformer included with the Creed interface and an
8008 "system built on one of the wire wrap boards we advertise at $10.

A lot of interest has been generated in the MIL monitor on one
2K word chip, however recent events have cast some doubt on when and
if it will be available in this form. We are also investigating the
possgbility of ‘offering the MIL monitor or an improved version of it
on 1>d2YS;onp§ssibly having our own 2K chip made up. In order to have
our 6Wn;25 chip made we would have to have a good number of : 2ople
‘willing to subscribe ahead of time and put down a deposit on it. In the
meantime I would sugeest that you use the Creed monitor on 1 or 2
1702's sinece they can be easily reprogrammed ilater and the e 3
monitor wiil 8ive you the hasics to g:t you going.
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