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1 HGON- 1 PLANNED TO DO ANOTHER NEWSLETTER FOR SEVERAL MORE
WEEES EUf FMaiL HAS BEEN COMING IN 50 RAPIDLY THAT I HAVE TO OR I7LL
NEVER KEEF LF. WE HOMW HAVE OVER 120 PARTICIPANTS. WHO ENOWS
HOW HMUCH BIGGER IT WILL BECUREY

EUGS - PAGE 4 IHMPUT MUX PARTS LIZT SHOULD READ C1,3,4 O 1 WF DISK

CZ 100 MF i0 VOLT ELECIROLYTIC {BY ROBERT COOK)

IC2 ON CFU BOARD HAS HO GROUND.  CONNECT INSULATED WIRE FROM PIN 4 TO
GROUND RAIL AND CHECE FOR LHANGE-STATE OUrPUT ON PINsS 10 AND 11,

(1°M NOT SURE I UNDERSTAND THIS ONE. ) IN CONNECTING THE BUS, NOVICE
THAT FOIL DOES NOT CONNECT ALL OF THE INNER AND OUTER HOLES. (BY
TERRY RITTER!

ADDRESS FOR MARTIN RESEARCH, 1825 S HALSTED ST, CHICAGO, 1L 60608

SOURCES FOR 2002 AND OTHER FARTS - NO NEW ONES HAVE AFFPEARED. WE HAVE
REACHED A S1ZE WHERE OUR ORGANIZATION SHOULD BE ABLE TO GEi A VERY
ATTRACTIVE 2UANTITY DISCOUNT ON COMMON ITEMS WE ALL NEED SUCH AS 8008
AND 2080 CHIFS, MEMORY CHIPS, ETC ROBERT COOK IS ALREADY INTO THIS.
PERHAPS HE WILL CHECK IT OUT IM DETAIL AND LET US KNOW WHAT WE AN Do.

OUTSTANDING NEWS — STEVE CIARCIA HAS DESIGNED AND TESTED A FOUR CHIP
MODIFICATION TO TVYT TO ADD COMPLETE SCROLLING CAPABILITY. THE CIRCUIT
IS5 NOW IM THE MAIL AND WILL BE PUBLISHED IN THE NEXT NEWSLETIER.

DON SINGER, FOREST GROVE HIGH SCHOOL. FOREST GROVE, OREGON
HAS A BASIC CROSS ASSEMBLER THAT RUNS ON A DATA GENERAL TIME SHARE
BASIC SYSTEM AND COULD BE EASILY MODIFIED FOR OTHER BASICE.

ARTICLES WORTH LGOKING UP - "MI1CROCOMPUTERS--FROM THE USERS VIEWFDINT"
EY HYMAN OLKEN, RESEARCH/DEVELOPMENT. 0OCT 74 DESCRIBES THE LAWRENCE
RADIATION LABS 5008 SYSTEM OF MODULES AND THEIR USE AT THE LABS.

COMMENTS FROM CURRENT PARTICIPANTS

STEVEN CIARCIA HAS DEVELOPED THE SCROLLING SYSTEM FOR TVT, PROMISES
TO PUT TOGETHER A CASSETTE RECORDER INTERFACE THAT WILL REALLY WORK
SING A SYSTEM CALLED HARVARD BEIPHASE AND HE WILL BE DEVELOPING A

SPACEWAR GAMING SYSTEM.

DAVE CHAPMAN SENT A COPY OF MF PUBL1SHING CO. ., BDX 278 BELMONT.

MASS 027178 ARTICLES ECS-Z ($Z 507 ON 6N AUDID CASSETTE MASS STORAGE
SYSTEM.  UNLESS I DIDN-T GET THE WHOLE THING, IT WOULD APPEAR NEARLY
IMPOSSIBLE TO GET A RUNNING UNIT FROM THE INFO THERE. EC5-6 15 SUPPOSE
T0 BEE A TAPE CONTROLLER BUT ISN'T PUEBLISHED YET. HE WANTS 10

KNOW WHEKE HE CAN FIND & CHEAF DIGITAL PLOTTER (I°D LIKE 10 KNUW HHERE
10 FIND CHEAF STEPPING MOTORS?) AND WANTS TO BUILD A TV GRAFHLILS
TERMINAL WITH VECTOR AND CHARACTER GENERATORS. HE INCLUDED AN AD FOKR
ZIFPPER, A CASSETTE SYSTEM BY FROGRESSIVE SYSTEMS, Z15 FIRST STREET.

ROBERT COOFE, HAS FPLACED HIS FIRST GUANTITY ORDER FOR 8008% AND SHOULD
BE DELIVERING THEM BY NOW. HE 1S STILL ACCEFPTING ORDERS AT $50. HE
< INTERESTED IN 8080G3 (PLEASE FIND OUT HOW MUCH THEY WOULD COST us

IN A QUANTITY ORDER, ROBERT. )
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JGMES FRY ORDERED NN 2002 FROM ELECTRONIC DISCOUNT SALES ANDY THEIR
FPRICE HAS GONE P T0O $469. 495 HE =AYS THEY WERE VERY =1.0W. ALSO
STAY AWAY FROM HAF A% ADVERTISED iMN FE A= %2 00 GETS YR NOTHING.
HE WaNTs TO EHOW 1F ANYEQLY CAN COMMENT ON RGS-% BOOE, HE WAS VERY
IMFRESSED WITH MF PUBLISHING S FIRST TWO EFFORTS AND RECOMMENDLS
JEMES ELECTRONICES, FO BOX =27, BELMONT CA 24002 AL FAsST. JAMES WILL
MEET aMyY COMPETITOR'S FRICES IF THE AD 15 SENT 1IN AND FROMISES 3-5 DAY
DEL IVERY ON MOST UNLISTED ICE.
HE IS STILL WORKING OW HIS TYT MODIFICATIONS AND HIS DESCRIFTION
GIVES IT 6LL THE FEATUREZ OF & HEBZELTINE 2000, HE MADE S0OME
EOGRDS THAT CAN BE USED FOR MODULE DEVELOPHMENT WITH THE TVT SINCE
1HEY GLCEFT THE SAME MOLEX CONNECTORS AND HAVE FADS FOR 14 ICS. HE
CAN GET MORE MADE FOR $3. 00 EACH. HE SUGGESTS THAT WE ,
ALl SEND LETTERS IN TO RE THONEING THEM FOR THE TVT AND MARK-2 ARTICLES
AGND SUGGEST THEY HAVE MORE AND 6 REGULAR COMPUTER COLLUMN,

MAURY GOLDBERG WILL S0OON FINISH HIS MARE-3 AND WILL INTERFACE IT WITH
A FLOPPY DISC AND AN INTELLIGENT TERMINAL HE OWNS. HIS FART TIME
BUSINESS 1S LIGUIDATING MANUFACTURE S EXCESS INVENTORIES. HE HAS A
LOT OF PARTS FOR THE MARK-38 AVAILAEBLE. WRITE HIM AT SYRACUSE MANAGE-
MENT SERVICES, 1618 JAMES STREET. SYRACUSE, NY 13203. HE WANTS TO
KNOW IF THERE IS ANY INTEREST IN A KIT OF FARTS.

DAN GOLENSKIE IS INTERESTED IN 202075, HE SAYS Z107A-8 4K RAMS ARE
FRICED AT $12 EACH IN LOTS OF 100. CAN ANYONE DESIGN THE REFRESH.
CLOCKS ETC. 7

ROEERT KELLY IS IN FAVOR OF THE LAWRENCE RAD LABS TRI-STATE INPUT BUS
CONF IGURATION. _

SUMNER 5. LOOMIS, LOOMIS LABS IS ASSEMELING A MARK-8 WHICH WILL EBE USED
AS A PROGRAMMABLE CONTROL CENTER FOR ANOTHER COMPUTER THAT USES .CMOS
LOGIC AND 4 CALCULATOR CHIPS. 1T WILL BE INTERFACED WITH AN ANALOG
COMPUTER, DIGITAL VOLTMETER, 11 X 17 FLOTTER, EBOWMAR FRINTER, BAUDOT
TTY, 1EM CARD READ AND SEVERAL CASSETTE RECORDERS. HE FROMISES TO
CONTRIBUTE SOME OF THIS INFORMATION SOON. HE HAS SOME COMMENTS ON THE
MEMORY BOARD. USE MOLEX SOCKET FINS AND STAND THEM UP AS FAR FROM

THE BOARD AS POSSIBLE. DO NOT INSTALL THE THRU BOARD WIRES UNTIL YOU
HAVE CHECKED EACH ROW OF MEMORY SOCKETS FOR SHORTS AN INSPECT EVERY
JOINT WITH A 10 FOWER MAGNIFYING GLAZS. TRYING TO DEEUG A MEMORY

WITH SOFTWARE IS A LONG, HARD, (% INTERMITTENT) ROAD.

KEN A MCGINNIS WANTS EVERONE TO GET TOGETHER AND AGREE ON A MEMORY
ELEMENT SUCH AS THE 2602z SO WE COULD ORDER ENOUGH TO GET THE PRICE
poWN.  THE INTEL 821z 2 EIT LATCH WOLULD BE NEAT T HE ALS0 SENT A
PRICE INFORMATION LIST FROM CONTROL LOGIC, INC FOR THEIR 2008 MODULES
DISTRIBUTED BY INTER-LINK ZySTEMS, PO BOX 517, CUPERTINO, CA 25014,
THESE ARE THE LAWRENCE RAD LAE MODULEZ. WRITE FOR LITERATURE.

ToM PARGUETTE IS EXCITED ABOUT 3020 SYSTEMS AND IS IN THE PLANNING
STAGE OF A PUNCHED CARD READER AND/OR PUNCH. HE IS FLEASED WITH
oL ID STATE SYSTEME AS A SUFFLIER

CABELL & PEARSE SUGGESTS S0LID STATE SYSTEMS FOR IC SOUKETS, BUWF
FOR WIRE-WRAF WIRE., WEIRNU, PO BOX i307 COLYON, CA 92324 FOR 1101
GND 2102, HE WAS IMPRESSED WIiH THE ZCELEI-2H USER MANUAL AND LIKES
THE WM& FUBLISHING CO EXPERIMENTERZ COMFUTER SYSTEM SERIES. WRITE
BOZ 278-F, BELMONT, HMAsSS 0Z172 FOR A FREE CATALDOG DESCRIBING SERIES.
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LAURENCE FLATE SUGGEST CLEANING 10 FAD HOLES BY USING WIE-IT ON ONE
SI0DE Too REMOVE EXCES SOLDER: THEN USE SOLDERING IRON AND #2272 WIRE
TO CLEAR HOLE. HE SUGGESTS ONLY ONE BOARD OF 110175 AND USE OF HIGHER
DENSITY CHIFS FOR THE REST OF THE MEMORY. THE NEED FOR STANDARDS IS
S0 ESSENTIAL THAT IS FPROFPODSING SANTA BAREARA AT THE UNOFFICIAL MARE-Z
CARITOL OF THE WIRLD ANO THE OBEVIOUS FLACE FOR A CONFERENCE. (FERHAFRS
HE AND I CAN GET TOGETHER AND WRITE DWW OUR IDEAS FOR STANDARDS AND
FRINT THEM FOR COMMENT. ) -

TED & FPOULOS IS STRUGGLING TO DERUG HIS MARE-SZ AND IS FROMOTING HIS
COMFANY, DIGI-CRAFT ELECTRONICE FOR w4, BROOELINE MASS 02145 A CATALOG
WILL EE AVAILAELE IN MID NOV AND HE NOW HADS 110175 AT 2 FOR $£21 FOSTRFALD
AND MOLEX CONNECTORS % MATING WAFER FIN ASSEMELIES FOR 50 AND 25 CENTS

R. RILEY SAYS THE ARRL HANDEOOE AND EBACE ISSUES OF 25T HAVE MODEM FLANS
ALSO MOTOROLA AFFLICATIGON NOTE AN-4-%1 FREE FROM MOTOROLA. HE RECOM-

T INTERNATIONAL ELECTRONICE FOR IC7S AND MENTIONS THAT Q5T HAS FUBLISHED
FLANS FOR A BAUDOT TO ASCIT CONVERSION :

TERRY RITTER HARE A RUNNING MARK-~-Z AND SENT DETAILE ON HIS KEYEOARD INTER-
FACE AND A LISTING OF SIMPLOARER, A OCTAL EEYROARD DATA ENTRY FRO-

GRAM. DETAILE WILL AFFEAR IN THE NEXT IZSUE HE RECOMMENDS NOT USING
MOLEX CONNECTORS =0 THE UNIT CAN BE FPLACED ON 5 DIFFERENT SIDES

- FOR TROUEBLE-SHOOTING. A FULSE DETECTING FROEBE IS ESSENTIAL FOR TROUBLE-

SHOOTING AND BEACE LIGHT THE BOARDES TO CHECE FOR SOLDER ERIDGES. HE WILL
GLADLY HELF WITH TROUELE SHOOTING HINTS BUT ONLY IF YOU ENCLOSE A SASE.
WHOEVER DOES THE 8080 ARTICLE SHOULD MAEE IT MUCH EASIER TO BUILID HE
HAS HAD FREQUENT FROBLEMS WITH THE SWITCHES EVEN THO THEY WERE GOOD
QUALITY. EXTRA DEBCUNCING MAY HAVE TO BE ADDED. FOR ADDING CIRCUITS TO
THE BOARD TERRY SUGGESTSZ MOUNTING THE IC“S ON THE EOARD TOF DOWN WITH
GLUE WITH WIRES CONNECTING THE FINS ANLD PC RUNS HE IS5 NOW WOREING

ON A HARDWARE ROM AND TTY DRIVER

DR. WILLIAM SCHENKER SAYS EILL GUDEOUT HAS AN EXCELLENT REFUTATION AS A
SUPPLIER IN THE EAY AREA AND THAT FIVE OF THEM IN THE EAY AREA HAVE
ORGANIZED A LOCSE GROUF AROUND TVYT CONSTRUCTION. HE IS IN A COM-

PUTER SCIENCE FROGRAM WHICH HAS A STRONG LIASON WITH LAWRENCE RAD

LABS AND SHOULD EE ABLE TO OBTAIN INFORMATION. HE IS MOSTLY INTERESTED
IN 8080 SYSTEMS AND MAY BE WORKING INTO COMPUTER AFPLICATIONS FOR
DIAGNOSTIC MEDICINE AND HEALTH CARE DELIVERY SYSTEMES.

ROGER SMITH S ARTICLE ON ADDING A UART TO THE TVT TO DRIVE A TTY AND
CASSETTE RECORDER LOOKS GOOD AND WILL AFPFEAR IN THE DEC RE. HIS RECORD-
- ING METHOD USES A TONE FOR 17% AND NO TONE FOR O7€.

FETER SFPERRI SENT IN A COPY OF THE ELECTRONICS MAG TAFE INTERFACE.

JONATHAN TITUS SUGGESTS EBENDING THE 1101 LEADS HORIZONTALLY THAT DON-T
NEED TO GO THRU THE EOARDS AND =S0LDERING THEM LIFE A FLAT FAK. ALZ0O TEST
THEM FIRST. TO EXPAND THE INFPUT T2 A BUS SYSTEM, REMOVE THE 7442 DE-
CODER ON INPUT MUX BOARD AND RUN Z JUMFERS, FROM IC FPAD 2 TO 1 AND 2 TO
14, INPUT PORT O EBECOMES THE INFUT BUS FORT AND 1 IS NOT USED. HE

WILL HAVE MORE ON THIS IN FUTURE ISSUES OF RE. HE SUGGESTS WESTERN
DIGITAL S BAUDOT UART FOR EBAUDOT TTY 5. HE GAVE FERMISSION TO FRINT THE
VERY NICE TROUBLESHOQTING FPROEBE CIRCUITE

DARRELL WOOD SENT IN THE ARTICLES ON CASSETTE INTERFACES

MAX L. WYMORE IS A FATENT ATTORNEY AND IS EUILDING THE MARK-2 AND TVT
TO GAIN COMFUTER EXFERIENCE. FAGE = OF 14
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ADDITIONS To ROSTER AND COMMENTS OF FARTICIPANTS AS OF OCT 12, 1974

A 0 ACTON, BOX 21, MIDLAND, MI 42640 IS INTERESTESTED IN INVESTI-
GATION AND SIMULATION OF INDUSTRIAL MINICOMFUTER AFFLICATIONS ESFECIAL-
LY IN REGARD TO INSTRUMENTATION, PROCESS MONITORING ANDY SERVO CONTROL
ANDY WANTS TO INTERFACE TO TVT, HAM-GRADE TTY, GRAFHIC FLOTTERS, AND
SERVO ACTUATORE.

VICTOR W, AMOTH. ZZo FOX ROALDL MEDIA, FA 19042 WILL USE TVT FOR 1/0,
WANTZ A CASSETTE TAFE INTERFACE AND WILL TRY T RUN HIS MODEL RAILROAD
IF HE CAN WORE OUT SENSORS FOR IT.

EDWARD E. ANDERZON. 2132-Z3 ST, COLUMBUS, GEORGIA 21904 WILL USE THE
TVT, WANTES TO INTERFACE A CASSETTE AND CALC CHIF AND WANTS TO
WORE ON A RBASIC AND FORTRAN COMFILER.

JEFFERY AUGENSTEIN MOZFHD, 1400 NW 10 AVE. SUITE 2ZM, MIAMI, FL 33134
IS WITH THE UNIV OF MIAMI. AUDIOLOGY RESEARCH LABRS AND THEY HAVE LAB-
ORATORY AFFLICATIONS FOR THE MARK-3

DR. G. G, BALAZEZ, DIRECTOR, COMPUTER CENTER, VIRGINIA MILITARY
INSTITUTE:, LEXINGTON, VIRGINIA 24450

DAVID A, BARKER, 1101 GRAD HOUSE WEST. WEST LAFAYETTE, IND 47904

L. = BAUER, IEMS DEFT., FLORIDA TECH. UNIV. ., PO BOX 25000, ORLANDO,
FLORIDA ZZ&214 SUGGESTE THAT THE GROUP COULD CONSIDER SERVING AS AN
EXCHANGE MEDILM FOR INFORMATION ON SOQURCES AND PRICES FOR COMPONENTS.
THEY ARE TRYING TO LOCATE "ZERO-INSERTION FORCE" IC SOCKETS

EUGENE M. BEHRENZ, 204321 S W 11& ROAD: MIAMI, FL 32157

RICHARD C. BEMIZ, 402 S HUMBOLDT, DENVER. CO 80209 SAYS THAT WE MAY
BE NIBEBLING AT THE TOF OF A VERY LARGE ICEBURG WITH THE USER GROUP.
(IT AFFEARS THAT YO ARE RIGHT RICHARD. } HE SUGGESTS THAT A FLOFPY
DIZE WILL BE NECESSARY TO REALIZE THE MARE-8-S FULL FOTENTIAL AND
SUGGESTS LOOKING AT THE COMPUCORF ALPHA CALCULATOR AS AN EXAMFLE OF
WHAT CAN BE DONE WITH A SOFHISTICATED FROGRAMMABLE CALCULATOR TYPE
LANGUAGE IN A SMALL MACHINE.

J.o P BERNIER. 1005 GRENOELE, STE FOY, QUE 10, GIV 228, (QUEBEC., CANADA)
WORES IN DIGITAL DEVICES AND ACRUISITION SYSTEMS EOTH STATIC AND DYNAMIC
AND HE SUGGESTS INSPECTING THE EBOARDS VERY CAREFULLY FOR SHORTS, USE
MOLEX SOCKET PINS FOR ALL ICS, AND HE ORDERED 40 FPIN CONNECTORS

INSTEAD OF LISING THE BUSE WIRES. ‘

JAMES RILEY BODDIE, FATIO AFT. 214, 420 N. DEAN ROAD, AUBLURN, ALABAMA
34830 IS A GRAD STUDENT IN EE AT AUBURN UNIV. HIS SYSTEM WILL INCLUDE
1K, KEYEOARD, AND A CRT CHARACTER DISFLAY. HE IS INTERESTED IN PRO-
GRAMMING GAMES AND HOUSEHOLD CONTROL FUNCTIONS.

FRED A BOGGE, 1203 ROSE 5T., FORT TOWNSEND, WASH. 233468
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AAY BOWDEN, 1413 ENCING DR, ESCONDIDD, C©o 92025 IS5 & FRESHMAN AT
PALIMAR COLLEGE, SAN MARCOS, A AND HOFES 10 RBE ABLE TO PROGRAM OFERA-
TIONS IN A SYMEOLIC INSTRUCTION CODE LESING MATH OFERATORS AND CERTAIN
HIGH LEVEL LANGUAGE STATEMENTS.

DAVE BOWLES, 4501 GLEN HAVEN ROAD, SOCUEL, CA 93073 IS INTERESTED IN
ACCOUNT ING AND STOCE AND INVENTORY CONTROL FOR A SMALL BUSINESS, CONTROL
OF A MUSTC SYNTHESIZER, MODULATION TRANSFER FUNCTION DATA REDUCT ION,

AND A SYSTEM FOR OFPTICAL IMAGE INTENSIFYING SYSTEMS,

DENNIS BUREE., 102 N, HIDALGO AVE. ., ALHAMERA, CA 71801 WANTS TO ENGW
WHAT KIND OF FPROGRAMS ARE AVAILAELE 10 USERS AND IS INTERESTED IN
GRAFHICS AND FILE TYFE COMPLUTING HE I% WORKING ON HIS OWN TV DIs-
PLAY WHICH WILL WORE ON ANY SCOFE OR MODIFIED TV DISFLAY. WILL DISFLAY
517 CHARACTERS WITH A VIDED FRER UNDER 1 MEG AND A 40 HZ REFREZH RATE.
FARTS COST IS UNDER $100. HE MENTIONZ 254 WORD FROMZ AT $37. 30 FROM
FOLY FAES AND WANTS TO ENOW IF THERE IS ANY INTEREST IN 20207%

W. H EURTNER, RR 2 BOX Z&7, VALFARAISO, IND. 4432823 IS WAITING TO =TART
UNTIL THE BUGS ARE OUT AND IS VERY MUCH INTO MUSIC SYNTHESIZERS AND
WOULD LIKE TO DEVELOP THE MARK~S AS A SORT OF HIGH CLASS SEQUENCER AND
CONTROLLER FOR A KIT SYNTHESIZER HE HAS COMFPLETED.

VINCENT BUSCEMI, NEWFIELD HIGH SCHOOL, MARSHALL DRIVE, SELDEN, NY
11724

JOHN N, CALHOUN, FROGRAMMING ANALYST, SYSTEMS & FROGRAMMING DEFT. ,
EDUCATIONAL TESTING SERVICE. 1947 CENTER STREET. BEREELEY. Ch 974704

JOHN T. CRAIG, VARIAN DATA MACHINES, 2722 MICHELSON DRIVE, IRVINE,
CA, 92444

JAN VAN DIJE, 2062 NW RAMSEY DR., FPORTLAND, OREGON 97249

JAMES A EEY., RR #1. EOX 237AZ, HARBOURTON-WOODSVILLE RD. . PENNINGTON,
NJ 08534

V. ECHEVERRIA, 42325 BEANES, NEW ORLEANS. LA 7011%

ROGER B. FRANK, DIGITAL EGUIFMENT CORP., PO EOX 269, LOS ALAMOS, NM
27544 HAS HAD AN 2002 SYSTEM RUNNING FOR ABGUT 14 MONTHES WITH ABOUT 14K
OF SEMICOND. MEMORY, ROM BOOTSTRAFP, HIGH SPEED TAFE READER, CASSETTE
TAFPE, AND TTY WITH SOFTWARE SUFFORT INCLUDING AN EDITOR AND ASSEMELER
WITH A COMPLEX MONITOR. HE DEVELOPED HIS SYSTEM AS A HOEEY WHILE A
~DESIGN ENGINEER FOR ANOTHER COMPFANY AND IS PURSUING THRU CHANNEL: THE
POSSIEILITY OF CONTRIBUITING THIS INFORMATION TO THE GROUF.

MAURY GOLDEERG, CELETRON COMMUNICATIONS CORF., 1&18 JAMES ST. .
SYRACLUSE, NY 12203

BILL GOUGH, 310-BE SOUTH COLLINS, ARLINGTON, TX 76010 IS BUILDING A 4K
MARKE-2 WITH TVT AND HAS BEEN A PROGRAMMER FUOR 15 YEARS WITH DIGITAL
ELECTRONICS AS A HOREY. HE HAS SOME ELABORATE [DEAS FOR A VERBAL
RESFONSE UNIT USING Z COMPUTER CONTROLLED CASSETTE TAFE RECORDERS.

FAGE S OF 14
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DAVID W GROSS, 924 NE CROYXTON AVE. , GRANTS PASS, OREGON 27526 1S5 A
SOPHOMORE IN HIGH SCHOOL AND HAS BEEN SERIOUSLY INTERESTED IN COM-
FUTERS FOR THE LAST TWO YEARS HIS MARE-Z 15 NEARLY FINISHEDR AND HE
IS STILL HAVING TROUBLE FINDING THE SHIFT REGISTERS FOR THE TVT.

R. G, GUENTHER, DS, 100 MAIN ST, WEST, HAMILTON, ONTARIO CANADA,
Las 1IR3

STEVEN L. GUERRA, FO EOX 42%, SIERRA EBLANCA, TX 79751

W, A GUINN, 480 JAMUL C7. . CHULA VISTA, CA 22011 WANTS HIS CHILDREN
TO USE THE SYSTEM IN DOING THEIR SCHOOL WORE AND IS INTERESTED IN A
FORTABLE SYSTEM AND WANTS TO DO ENVIRONMENTAL CONTROL FOR HIS HOUS
AND GREEN HOUSE.

DAVID R, HANUS, 40Z ARNOLD BELVD. #2%, ABILENE, TX 794605 BUILT

THE TVT AND IT ENDED UP COSTING FAR MORE THAN IT WAS SUFFOSE TO SO HE
I% CAUTIOUS ABOUT STARTING THE MARE-S TOO SOON.  HE WOULD USE IT FOR
INVENTORY LISTS, COMIFILING LISTS OF CROSS-REFERENCED FARTS, AND WITH
THE AID OF A CALCULATOR INTERFACE, TO FURTHER HIS EDUCATION IN
FHYSICS, HE HAS FOUND HAMILTON-AVNET AND CRAMER SUPFLY OF DALLAS
HELPFLL. IN OBTAINING SIGNETIC ICS.

TERRY . HARRIS, 417 NORTHWESTERN DRIVE, GRAND FORKS, N. DAE. 358201
WANTS TO BUILD THE CRT I/0 IN RE AND WOULD USE HIS MARK-& FOR MEAL
FLANNING AND SORTING DATA FOR PARTICULAR ITEMS OF INTEREST.

GREGORY W. HART, 8948 RAMSTAD AVE. . FAIR OAKS, CA 95648

JAMES HOFKINS, 2% GRANDVIEW AVE. , FITMAN, NJ 08071 FLANS TO DEVELOF
A SCIENTIFIC NOTATION PACKAGE USING S WORDS PER NUMEER. HE IS INTER-
ESTED IN DEVELOPING A DETAILED USER MANUAL WITH DISCUSSION AND USES OF
ALL ARITHMETIC AND LOGICAL OFERATIONS.

JOHN JAMES, 1597 MONUMENT ST., CONCORD, MA 01742 PLANS TO BUILLD OR
FROGRAM A Z-WAY MORSE CODE TRANSLATOR, COMFUTER TERMINAL, AND DO DATA
ACOUISITION AND FROCESSING OF VOICE SIGNALS

. K. JOHANSEN, ORION RESEARCH INC. , 280 FPUTNAM AVE. . CAMERIDGE, MA

0Z13Y

DOUGLAS W. KILGORE, S0F JAMES DRIVE, RICHARDSON, TX 75080

MORRIS KRIEGER, 37 EIGHTH AVE . EROOKLYN, NY 11Z17 FEELS THAT THERE ARE
GOING TO BE SUBSEQUENT MODELS, EITHER LARGER, EBETTER, OR FASTER AND IS
SOING TO WAIT AND SEE WHAT THE FUTURE HOLDE.

JAMES M. LAMIELL, 1415 COLORADO BLVDL , DENVER, CO 80ZZO0

J. E. LENCOSKI, 327 GRANT AVE., MIDDLESEX, NJ 088546
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ANDREW W. LEFF, 1517 ALTA VIZTA, 0OWOSSO, MICHIGAN 48567 IS IN GRAD
SCHOOL IN COMFUTER SCIENCE AT THE UNIVERSZITY OF ARKANSAS

JEFF LESINSKI, 1241 STALEY ROAD, GRAND ISLAND, NY 14072 IS CONSTRUCT-
ING A 2K MARE-Z WITH TVT, TWo OUTPUT BOARDS, AND THE SIGNETIC FHASE
LOCE LOOP AUDIO CASSETTE I/700 HE FLANS TO ADD A CALCULATOR AND CLOCHK
CHIF, DUAL COMPUTER CONTROLLED CASSETTE DRIVES AND A D/7A CONVERTER

AN MODEM. HE IS 2RD YEAR GRAD STUDENT IN COMPUTER SCIENCE AT STATE
UNIV OF NY AT BUFFALO AND IS INTERESTED IN ARTIFICIAL INTELLIGENCE

BUT I% REGAINING INTEREST IN HARDWARE EECAUSE OF MICROCOMPUTER DEVELOFR-
MENTE. HE HOFES TOQ USE THE MARE-S TO DEMONSTRATE FEASIEILITY AS A

MASE FPRODUCED HOME APFLIANCE AND IS CURRENTLY WRITING AN ASSEMELER AND
- BIMULATOR IN FORTRAN

FHILIF E. LEVINSON, 2873 NASSAU ROAD, UNIONDALE, LI, NY 1155%

STEVEN LORENZ, 143 WEST MAIN €T., NEWARK, DE 19711 IS A SENICOR AT
UNIV OF DELAWARE IN EE AND IS USING THE MARK-8 A% A SENIOR DESIGN
FROJECT.

JOHN M. MCCOY, 420 WALLACE AVE. , LOUISVILLE, KY 40207

JOHN W. NALL, COMPUTER RESEARCH SFECIALIST, FLORIDA STATE UNIV, COMP-
UTER CENTER, MATH BLDG. RM 110, TALLAHASSEE, FL 32304

ALAN F. NEEL, 1435 JUDSON, BOULDER, CO 80303 WOULD LIKE A LIST OF
RECOMMENDED PARTS SUFPFLIERS AS HE IS HAVING TROUBLE FINDING SOME OF
THE FARTS.

ROBERT W. OILER, 355 172 S. STATE ST., WESTERVILLE, OHIO 43081 WORKS
IN TV REPAIR AND IS TRYING TO THINK UF WAYS TO MAKE HIS JOE EASIER
USING THE MARK-8.

MARK PETERSON, TEACHING SPECIALIST, UNIV OF MINNESOTA, DULUTH,
DEFARTMENT OF INDUSTRIAL EDUCATION, DULUTH, MN 55812 IS PRESENTLY USING
A GE 312 AND 1S INTERESTED IN USING THE MARK-8 AS A MINICOMPUTER/REMOTE
ENTRY TERMINAL COMBINATION.

€. A PICKARD, 199 N. PURDUE. O0OAK RIDGE. TENN. 37830

GARY T. POST. 475 B BROOKS, LEMOORE, CA 93245

W. A RIGGERT. DDS, 10300 WEST NINE MILE ROAD, 0AK FPARK, MICHIGAN
INTENDS TO USE THE MARE-38 FOR STANDARD BUSINESS FROCESSING AND

SEVERAL VERY SPECIALIZED DENTAL FROGRAMS AND WANTS INFO CONCERNING
CASSETTE TAPE DRIVES AND LOW-COST SLOW FRINT MECHANISMES.

J. R. ROEHRIG, 28 HICHORY RD. ., WELLESLEY, MASS. , 02181 HAS A CASSETTE
TAPE UNIT RUNNING THAT WORES REASONABLY WELL EUT HIS FROELEM IS GETTING
GOOD TAPE. EVEN WITH "SCOTCH" HE GETS Z ERRORS FER PAGE ON THE TVT.

R. N. RUEINSTEIN, 310 LENOX RD., BROOKLYN, NY 11224
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RMCS WELDON RYE USN, TACRON ONE NAE CORONADD, SAN DIEGO, CA 921535 HAS
SOME TTY EGUIFMENT, A VIDED MONITOR AND A SCOPE HE WILL USE A% PERI-
FHERALS AND IS AN ACTIVE HAM AND MARS MEMBER AND CAN SEE USES FOR THE
MARE-Z IN THAT FIELLD.

ALEERT SARDO, 2032 SW EXFRESSWAY, SAN JOSE, CA 95126 HAS JUST STARTED
STUDYING EE AT SAN JOSE STATE COLLEGE AND IS HOPING TO DEVELOF A HIGH
LEVEL LANGUAGE IN THE FUTURE FOR THE MARK-2 AND WILL USE IT FOR
STATISTICAL AND MATHEMATICAL WORE.

MICHAEL G. SCOTT, ROUTE 1, BOX 105, KIRON, IOWA 5S1448 IS A JUNIOR IN
HIGH SCHOOL AND ON HIS FRESENT SALARY, IT WILL BE A WHILE BEFORE HE CAN
TACKLE THE MARK-2. HE IS WORKING ON A DEVICE THAT READS, WRITES, AND
REMEMEERS DCTAL CODES AND CONVERTS THEM TO THEIR BINARY COUNTERPARTS.

MARE. SEEERN, 218 MOSSMAN RD., SUBURY, MA 01776

CHARLES SIEEITS, 413 N. ELACE HORSE PIKE, RUNNEMEDE, NJ 08078 IS A 3RD
YEAR STUDENT IN RADID AND TV REFPAIR AT CAMDEN COUNTY VOCATIONAL SCHOOL.
HE WANTS TO ADD A CALCULATOR TYFE EEYEOARD FOR FASTER ENTRY

AND A ROM FOR NONVOLATILE PROGRAM STORAGE. HE IS FRIMARILY INTERESTED
IN BUSINESS DATA FROCESSING AND ANY SOFTWARE AVAILABLE FOR THIS
PURFQSE.

DAVID SILACCI, D QUON, 1405 48TH AVE. #3, SAN FRANCISCO, CA 941227
RAYMOND J. SMITH, WEYC-TV, 1403 EAST SIXTHS/ ST.., CLEVLAND, OHIO 44114
ROBERT W. THOMAS, 910 SONMAN AVE. . FORTAGE, PA 1594& IS INTERESTED IN
A HIGH SFEED CRT INTERFACE AND MASS STORAGE DEVICES AND WILL USE THE
MARK-2 TO CONTROL A ZONED HEATING SYSTEM, A FIRE AND BURGLAR ALARM
SYSTEM IN HIS HOME, A HOME FINANCIAL SYSTEM, AND INVENTORY OF FOOD AND
SUPFLIES.

FETER VICKERS, 162 NEHOIDEN ST., NEEDHAM, MA 02192

JAMES R. VOIGT, 1902 N, 23RD ST.., SHEBOGGAN, WIS 353081

JOHN E. WAHL., AFT. E-2Z, 33324 ZION, EL PAS0, TX 79904

JERRY WALKER, 741 CLAYTON, SAN FRANCISCO, CA 94117

JOSEPH WEINTRAUE, 44-14& &5TH FLACE, WOODSIDE, NY 11377 IS MAINLY
INTERESTED IN COMPUTER GRAPHICS AS HE IS PROFESSIONALLY A FROGRAMMER
AND FRIVATELY, A FILM-MAKER AND IS INTERESTED IN ANY INFORMATION IN THI&
AREA.

STEVEN J. WINICE, AFT. Z10, 8401 MANCHESTER RD. ., SILVER SFPFRING, MD 20901

WORD FROCESSING SYSTEMS, 10955 GRANADA LANE SUITE 202, OVERLAND FARK,
EANSAS &6211
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Putting data on an ordinary audio recorder

Here’s a way to use any single-track audio recorder
to record digital data. The system, useful in many
non-critical applications, makes only one require-
ment on the recorder (either reel-to-reel or cas-
sette)——a frequency response to 7 kHz.

The circuit uses four phase-locked loop ics, giving
you a complete data-recording system with two
recorded frequencies on a single track. Further, the
circuit needs no timing channel to strobe-off the
data, nor does. it need a third frequency for null.

The parameters chosen for the circuit give you a

digital recording rate of 800 Hz, or 100 8-bit char./s. -

Because an F$K recording system is used, you need
not modify the recorder’s voice recording and play-
back electronics. In fact, you can record voice mes-
sages to identify various sections of the tape. To in-
corporate redundancy of the stored data, simply use
a 2-channel (stereo) recorder. An FSK detector on
each channel, with the data outputs OR'd, recovers
recorded I’s and thus protects against dropouts.

The rFsk detector detects 6.4 kHz as a [ and 4.8
kHz as a 0. Because of the RZ FSK recording scheme,
a 0 is recorded as 4.8 kHz for the entire bit period,
while a / is recorded as 6.4 kHz for about 60% of the

period and as 4.8 kHz for the remainder of the peri-
od. This 60% bit-duty-cycle ensures that the clock
will synchronize with a negative transition during the
time that a / should be detected.

The system runs at 800 Hz. When the data pulses
are extracted from the recorded data, the clock is
synchronized to the data. The clock will stay in sync
with up to seven successive 0's. You can meet this
condition by using odd parity so one bit out of eight
1s aiways a /. )

The Fsx generator consists of two oscillators locked
to the 800-Hz system clock, but oscillating at 6.4
kHz and 4.8 kHz. The incoming data to be recorded
selects either oscillator as the frequency to be record-
ed. The high-frequency rolloff characteristic of the
recorder automatically takes care of harmonic sup-
pression of the square-wave output.

For more information on Signetics’ phase-locked
loops, write Signetics Corp., 811 E. Arques Ave,,
Sunnyvale, Calif. 94086.

_________ circle Reader Service 212

{Editor’s note: this idea is credited to Daniel Chin,
Burlington, Mass. and is used courtesy of Signetics
Corp.)
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iterface drent permit data from atele-
coew s e eeerded and played back on a por-
sy cossel e recorder, This means that a conven-
tionol cpe recordrr can be employed as a compact

EA I

The ontput of a teletypewriter resembles the opening
and closing of a switch. In the interface circuit, this
switching waveform 1s first filtered slightly to remove
bounce, and then it is used to gate a unijunction oscilla-
tor. If a telety pewriter driver is used instead as the input
device, its drive current is fed to the base of a transistor
that simulates the teletypewriter's switching action.

The circuit’s output is a sawtooth waveform having a
frequency of 6 kilohertz. It is applied to the recorder’s
auxiliary input (high-impedance low-sensitivity input).
If the recorder does not have this input, it can be simu-
lated by placing a 470-kilohm resistor in series with the

L e e s smasnavusIp UL ). WIELL G AG1G-
pedvhter ?‘Fgﬁ?ifmf w5 ihe Bnﬂ'ﬂhﬁ?’m[ ‘f?ﬁ‘fﬁlﬁ'& 1%3‘ fe-
ment. And remember that a single 129-minute cassette
will hold as much information as 600 feet 0 paper tape.

Teletypewriter data is transmitted at the rate of 10
characters per sccond (110 bits per second), a frequency
that is far too low for most audio recorders. Therefore.
the data is converted to tone bursts at a frequency the
recorder can use. On playback. the tone bursts are de-
tectod, and the original data format is reconstructed.

The teletypewriter-to-recorder interface circuit (a)
can be driven either dircctly by the teletypawriter out-
put or by the circuitry that drives the teletypewriter.

The recorder-to-telety pewriter interface circuit (b) de-
tects the recorder’s output. and then rectifies and filters
it so that a positive voltage is developed whenever a
tone is present. A bleeder resistor is placed across the
recorder output lines to produce the proper decay when
the tone is removed. This decay voltage is then used tc
turn on a two-transistor driver that opera!és the tele-
typewriter. The output of this detector cirduit can alsc
be used to drive a reed relay to produce switch closures
like those of a standard teletypewriter output.

It should also be noted that both interface circuits run
off of a 9-volt supply, which can often be taken from the

microphone input. recorder’s battery pack. O
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Simnle f.m. modulator/

demodulator {or o
magneiic tape recordor

by B. D. Jordan

Institute for Advanced Studies, Dublin

29

’Pa% 4\

This unit offers an extension of the facilities of a domestic taps rccorcer to pormit its
use as an intrumentation recorder employing f.m. principles. The dcsign involves ro
modification of the tape record=r ond thus allows a wide field of application wiih
various makes and types of machines.

Magnetic tape as a medium for recording
v.Lf. signals or signal levels, suffers at least
two serious limitations when using direct
recording methods. First, the frequency
response rarely extends below about S50Hz
and, second, amplitude instability occurs,
caused mainly by surface inhomogenieties
in the tape. For the purposes of handling
analogue data, where the d.c. component
of the signal must be preserved, it is neces-
sary to incorporate some form of signal
modulation into the recording process.
Most of the commercially available in-
strumentation tape recordars employ f.m.
modulation and many of these have speci-
fications that include a frequency response
of d.c. to 2MHz as well as a great many
other facilities that may not be requircd.
The instrument described was designed
to provide a tape recorder with f.im. modula-

tion giving a frequency response of d.c.—~

800Hz for recording v.1f. phenomena and
utilizing a domestic recorder at a tape speed
of 9.1cm/sec. At this tape specd the tape
recorder has a frequency response of about
50Hz-6.0kHz. The carrier frequency was
chosen to lie in the miagband region, ie.
3kHz so that amplitude variations in the
tape recorder output would not be excessive
within the expected range of frequencies to
be handled. In order to minimize the effect
of wow and flutter due to the transport sys-
tem, a reasonahly large depth of modulation

is desirable. A frequency deviation of abou
+30% of the carrier was found to be
sati<factory. )

An integrat:d phase locked loop, Sig-
netics type NI365, was used as both
modulator and demodulator. Fig. 1 iltus-
trates the principle of the phase locked loop.
Anf.m. signal, ,. is fed to a phase compara-
tor  whose reference is the output Of ‘a
voltage controiled oscillator, fa: The PE‘,“;
comparator is a balanced multiplier whicl

<um, (f,+/,) and difference
g oo “lm:‘s o(f/ the input f.m. signal

(f,— 1,) frequencis . )
oltage controlled oscillator output.
and the vol oot & lock, the v.c.o. dup!..

op s 1N

X:I:snli:: ieni:utr}requencies so that f, -0,
and the output of the phase coxr.aior
contains a d.c. component which is ropor-
~ .t tn the rkos diffarence bo o0 the

input signal and the v.c.o. output. A low
pass filter removes the sum frequency com-
ponent and the remaining d.c. voltage is
amplified and used to control the v.c.o.
frequency in such a manner as to maintain
f. = f,. Itis this controlling or error voltage
which constitutes the demodulated signal.

The modulator

One of the outstanding features of the
NE 565 is the high linearity and wide dyna-
mic range of the v.c.o. These characteristics
make the device particularly attractive as a
modulator. For this purpose the loop can be
opened by dicconnecting the v.c.o. output
from the phas= comparator reference input.
The modulating signal can then be applied
directly to the v.c.o. input, or if required,
advantage can be taken of the high gaind.c.
amplifier, by applying the modulating sig-
nal to the signal input of the phase compara-
tor. The reference input should be returned
to earth in this mode of operation. The low
pass filter can be omitted by disconnecting
C,.
The Fig. 2 shows the complete circuit.
TFhe v.c.0. is a relaxation type of oscillator
the free running frequency, f, being deter-
mined by the external capacitor, C,, and the
charging current controlled by R,. The

" frequency f, can be calculated from the

expression

1
7 aRrC,

C, can be any value, but R, has an op-

with £, = 3kHz, C, = .021uF. The conver-
sion factor K for the v.c.o. is given by

K= ﬂﬁ’ radians;/sec/volt

In our case f, = 3kHz and ¥V, = 6V.
K = 2kHz per volt. Therefore in ordcr to
limit the depth of modulation to +307;
(+900Hz maximum frequency deviation),
the control voltage at the v.c.o. input must
not excced 0.9V peak to peak. The gain of
the d.c. amplifier can be varied by means of
the feedback resistor R,. Thus the depth of
modulation can be fixed for a given input by
mcans of R,.

Demodulater

In this mode of operation the phase locked
loop is closed by reconnecting the v.c.o.
output to the phasz comparator refersnce
input. The low pass filter is formed by con-
necting C, between pin 7 and the power rail.
The capture range, /. of the p.L 1. (i.e. that
range of frequencies about f, over which the

loop can acquire lock) is given by
oo L L

n tVLl‘

7 is the time constant of the L.p. filter formed

by C, and an internal resistance of 3.6k€2.

The tracking range f; of the p.Ll. is that
range of frequencics bout f, over which the
v.c.o. once having acquired lock, will main-
tain lock with the input signal and is given by

timum value of about 4k(2 so as to maintain o8,
minimum linearity error. So for our system, S= V..
fs hase tow pass
input P d.c. demod
O—— detector tilter amplitier 0 ST
ref.
input
v.c.o. -
fo control voltage

Fie. 1. Block diagram of ype phase lock loop.
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Fig. 2. The complete modulator|demodulator circuit.

To eliminate the residual unwanted sum
frequency component present in the de-
modulated output, a balanced T filter is
incorporated in the output. This was found

° to be most ¢iiictive when tuncd to 2f,. This
. -5 is follov:d by a low pass cciive filter which
E \\ has a cut-ofT frequency at 800Hz. Because
Z -0 the demodulator of the pll output is
o \ reicreced to the positive power rail there
o s is alvays a standing d.c. potential of about
: \ 0.125 ¥V, below the positive power rail. This
2 —20 con be can~-lled out by means of the level
5 shifting facility incorporated in the active
o ~ filicr.

3004 c5 10 5

Perfermance and testisg
FREQUENCY (kHz)

The system was tested using an Akai

Fig. 3. The system frequency response. ‘Model XV tape-recorder at a tape speed of

sy
_)\_j[.'j

RE

i | Y R

9.1cm/sec and a carrier frequency of 3kHz.
Fig. 3 shows the frequency response of the
system. This test was made by recording an
fm. signal produced by applying tones of
5mV peak to peak from 1.0Hz to 1.5kHz to
the input. This recording was then played
back and the demodulated signals were
measured with an oscilloscope. A d.c. test
was made by applying d.c. levels from
—~5mV to +5mV to the input. On playbock
the linearity error of the rcproduced levels
was less than 0.5%.

A two-channel system was constructed
on a printed circuit board and mounted
together with power supply in an instru-
ment case measuring 10 x 7 x 6in. No spe-
cial layout precautions were found to be
necessary. The system was incorporated in
a 2channel d.c. photometer.
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Sroledics to et s and adverticnus for the nhence of Jonuary and Fcbruary issues
of Viiralaes World. This wis dee to coveie difficnltics in th2 printirg industry. How-
ovor, vwa are bac't with this cleng-d March iceue which we ara confident is up to
ou: ncrmal etrndard. It includ2s all tha regutar features plus the two special articles
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P. O, BOX 242 '
BLACKSBURG, VA, 24060

TECHNICAL REPORT # 67
LOGIC PROBE

This is an extremely simple probe which will detect extremely short
pulses, logic levels, and open circuits for standard TTL and DTL
circuits.

The first two NAND gates, A and B, buffer the input signal and then
drive the following two NAND gates which then indicate the logic
level present by lighting the correct output lamp. The first input
NAND gate also drives two monostable circuits (74123), one of which
is set to trigger on a positive-going edge and the other is set to
trigger on a negative-going edge. The Q outputs of the monostables
are ANDed with two diodes which are then connected to a lamp. When
either of the Q outputs go to O, indicating that the monostable has
been triggered, the lamp lights indicating a logic level transition.

The resistor and diode input network will disable the lamp driver
NAND gates when no definite input is present at the probe tip. When
all the lamps are off it indicates an open circuit at the probe.

This makes the probe very useful for detecting open input pins on
integrated circuit packages. Open output pins will give a definite
logic level. The red and the clear lamps indicate the logic level
present at the input. The flashing of the green lamp will indicate
a logic level transition. The monostables are now set for about a 10
to 25 millisecond pulse.

LOGIC PROBE

+ 10 KQ
10 mF/10 V rH»—-NVW-——‘ +5

1N914

1 ‘ "P‘JLSE"

+5 '-’M——-;a__foff__f_ l e +5
10 12 fad

GND ~—19 IN914

1—9F4——4NWr———' + 5 Parts values same as above

INPUT a)

L o . _‘& anu — +5

6.2 v +5 =Dy B +5

100 K@ 1N914

ZENER ¥£%
| -

2.2 Kat % 1 K, 1.5 K or 2.2 KQ; select for best lamp response

Pin numbers shown for signals to 74123. Use 5V, 20 mA
lamps as indicators. Color for distinguishing the states.
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P. O, BOX 242
BLACKSBURG. VA, 24080

TECHNICAL REPORT # 68

LOGIC PULSER PROBE

The Logic Pulser Probe shown in the schematic is an extremely
useful tool for anyone testing and designing digital logic circuits.
It will provide both a logic 1 and a logic O pulse to DTL and TTL
type circuits from a normally high impedance state. It is no
longer necessary to determine what type of a pulse is needed at a
circuit node since the probe will provide a pulse of the opposite
logic level. Most probes do not have this feature.

The bounceless switch configuration triggers both of the monostables
(74123), but the period of monostable A is twice as long as that of
monostable B. A enables the NAND gate and B then strobes each,which
then turn on the output transistors in sequence. This causes the
probe to go from the normal high impedance or off state to a logic 1
followed by a logic 0 and finally a return to the off state. The off
state does not affect the logic circuits under test.

Pulse widths are easily changed by changing the values of the
resistor-capacitor network for each monostable. It is best to keep
the pulses short and the period of A should be twice that of B to
give equal times to both logic level pulses. The 33 ohm resistor
may be added for current limiting if needed and the complete circuit
may be constructed to fit into a small pocket-sized flashlight case.

LOGIC PULSER PROBE

0.1 mF 10 KQ 45 ‘
1 KQ h—-m—-. +5
—AMW—e +5 1N4001
[or T
A
I
g T 74123 33 0
L 1 3 Q
L—-V“ﬁ-‘~+5 i A q
1 KQ g L I 75450 + 1N4001
+5

-
-
4

0.047 mF 10 KQ
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