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AETER SIX MONTHS 

Fred Moore and Gordon French put  the  f i r s t  club meeting together March 5, 1975 
and they a r e  due c r e d i t  f o r  s t a r t i n g  the  f i r s t  amateur computer club i n  the 
Bay Area. 

The Homebrew Computer Club has  g r o h  s t e a d i l y  s ince  then. Thirty-two people 
attended t h e  f i r s t  meeting, and now attendance i s  approaching 100. The news- 
l e t t e r  mailing r o s t e r  i s  near the 300 mark. 

FRED MOORE TO WASHINGTON D . C . 
Fred Moore announced during the August 6 ,  1975 meeting t h a t  personal plans w i l l  
take him t o  the Washington D.C. area. 

A t  t h e  f i r s t  meeting Fred took the  task  of keeping everyone informed of club 
a c t i v i t i e s ,  meeting locat ions  (remember those roving meeting locat ions) ,  and 
news the  computer hobbyist needed. He produced the  newsle t ter  f a i t h f u l l y  and 
superbly. Look i n  the  f i r s t  i s sue  of BYTE magazine's Club-Newsletter sec t ion 
f o r  a reproduction of the  complete f i r s t  page of i s sue  number four. 

NEWSLETTER CONTINUATION 

With t h i s  i ssue  a new e d i t o r  takes over and w i l l ,  with the he lp  of o t h e r s ,  keep 
the f i l e s  i n  order.  Here's how i t  s tacks  up now: Robert Rei l ing ,  e d i t o r ;  
John Schulein, technical  e d i t o r ;  Tom Pittman, mail ing l i s t ;  Lenny Shuster ,  
meeting room; Ray Boaz, t r easure r ;  Ken McGinnis, contr ibut ing e d i t o r .  

Others have offered ass i s t ance ,  such a s  B i l l  H i l l  who i s  thinking about a 
"Yellow Pages", Nick Donckel who i s  looking f o r  a b e t t e r  information exchange 
system a t  meetings, and ~ e r r y  Lee who has technical  mater ia l  i f  members a r e  
in teres ted .  

Some th ings  a r e  f o r  the  fu ture  but o the r s  a r e  of immediate concern, f o r  example, 
expansion of the  contr ibut ing e d i t o r s  l i s t .  This i s  essential . .  Needed i s  
mater ia l  on software (p rac t i ca l  rout ines  a guy can ge t  running on h i s  hobby 
svstem), games t h a t  don' t  need a Super BASIC t o  run, appl ica t ion da ta ,  hardware 
ideas (how t o  modify your A l t a i r ,  e t c . ) ,  and per iphera l  devices. 

Another immediate concern i s  feedback t o  the e d i t o r  and t o  contr ibut ing ed i to r s .  
Did Terry Lee's Design Notes i n  the pas t  severa l  i s sues  he lp  you? What a r e  your 
c m e n t s ?  I s  the content oriented properly? ~ e t ' s  have some comnents from vw. 
T t  w i l l  he lp  get  the r i g h t  information flowing. 

Send along your mate r i a l  and don't  forget  those news i t e m s  thdt  o t h r r s  w i l l  want 
t o  read. When poss ib le ,  "camera ready" copy w i l l  be  a big h e l p .  



CASSETTE DATA RECORDING STANDARD - John Schulein 

One of the most sought a f t e r  items i n  a microcomputer system i s  a low cos t  read/  
wr i t e  bulk s torage  un i t .  When such a bulk s torage  device i s  in te r faced  with a 
microcomputer, program development i s  m c h  e a s i e r  than i f  attempted from the  
f r o n t  panel switches. I f  a TV typewriter  and monitor software ( located i n  PROM) 
a r e  added t o  the microcomputer system, program development becomes e a s i e r  ye t .  
New (machine) language programs ( i f  not on a c a s s e t t e  your system can read) can 
be entered i n t o  RAM v i a  the  TV typewriter  keyboard ( t h i s  i s  the  hard part!)  
under con t ro l  of the  monitor program. Once i n  RAM, the program execution can 
be s t a r t e d  by the  monitor. Any program changes can be made by modifying the 
contents  of RAM from the  keyboard under con t ro l  of the monitor. A t  any t i m e  
(before the  power i s  turned off!) the  program i n  RAM can be wr i t t en  i n t o  the  
c a s s e t t e  under con t ro l  of the monitor program. Now t h a t  the  program i s  on tape ,  
the  rest i s  easy. The monitor program a l s o  has  t h e  capab i l i ty  t o  read the  c a s s e t t e  
and load the  machine language i n t o  RAM. Thus we can develop a program and i f  
severa l  c a s s e t t e s  a r e  ava i l ab le ,  the o ld  versions of the  program can be kept u n t i l  
the  new version has been thoroughly checked out.  (Sometimes those changes don' t  
do exact ly  what they were supposed t o  do!) 

The c m o n l y  ava i l ab le  audio c a s s e t t e  tape recorder a t  t h i s  point  i n  time looks 
l i k e  the b e s t  means of implementing a low cos t  bulk s torage  un i t .  Hal Chamberlin 
has  i n i t i a t e d  an audio c a s s e t t e  da ta  recording standard t h a t  i s  w r i t t e n  up i n  
"The Computer Hobbyist (Vol. 1, Numbers 5 and 6)." H i s  recording technique uses 
pulse modulation, i s  self-clocking,  and i s  asynchronous by b i t .  It i s  capable 
of operat ion a t  300 b i t s  per  second and i s  block or iented .  Cyclic redundancy 
checking i s  included, and monitor software (8008/8080) w i l l  be ava i l ab le  shor t ly  
f o r  the read and wri te  operations. By t h e  way, the  monitor software i s  designed 
so t h a t  it i s  independent of the  processor clock frequency and the number of wait  
cycles your RAM requires .  PC boards f o r  the  hardware i n t e r f a c e  a r e  designed and 
ava i l ab le  fram "The Computer Hobbyist" f o r  $15. 

Hal Chamberlin seems t o  have done h i s  hmework on c a s s e t t e  data  recording, and 
h i s  proposed standard should be ser ious ly  considered by anyone working on a 
casse t te /microcmputer  in te r face .  

TWARD A CASSETTE STANDARD - Tom Pittman 

One of the f a c t o r s  which has not  been given adequate considerat ion i n  the  proposal 
f o r  a casse t t e  standard f o r  the amateur computer i s  i t s  f l e x i b i l i t y  of implementa- 
t ion .  Most designers tend t o  regard t h e i r  own designs a s  optimal. They neglect  
the tremendous d i v e r s i t y  of requirements among hobbyists.  Minimal software designs 
require  byte p a r a l l e l  t r ans fe r .  Maximum throughput requires  i n t e r r u p t s  o r  DMA. 
Minimum hardware tends t o  put g rea te r  burdens on the  software. Maximum r e l i a b i l i t y  
o r  minimum hass le  may be some combination of these. Any standard, among hobbyists ,  
must encompass a l l  of these requirements i n  a va r ie ty  of implementations. 

Hal Chamberlints proposed standard admits t o  a va r ie ty  of d i g i t a l  implementations 
including one incredibly simple ( l e s s  than two Ic 's,  no tuning). Byte p a r a l l e l  
implementation could be g rea t ly  simplif ied i f  da ta  were recorded l e a s t  s ign i f i can t  
b i t  f i r s t  ins tead of Hal 's most s i g n i f i c a n t  b i t  f i r s t .  Then a $30 USRT (Universal 
Synchronous ~ e c e i v e r / ~ r a n s m i t t e r )  could be used. 



TV DISPLAY TIMING FOR THE COMPUTER HOBBYIST - Ken McGinnis 

Timing i s  probably the  most d i f f i c u l t  and most impor tan t  considerat ion.  An o rd ina ry  
T. V. i s  designed t o  d i s p l a y  60 p i c t u r e s  (frames) every second. The human eye works 
a t  a  slower speed so i t  th inks  there  i s  j u s t  one constant  p i c t u r e .  The movies work 
e x a c t l y  t he  same way. The speed- 60 frames per  second- i s  c r i t i c a l  ; l e s s  so f o r  
a  b lack  and wh i te  T.V. than fo r  a  c o l o r  se t .  For t h i s  reason, Black and wh i te  T.V.'s 
may work b e t t e r  f o r  most hobby t ransmi t te rs .  I n  the U.S. a  T.V. d i sp lays  525 
ho r i zon ta l  l i n e s  on the f r o n t  o f  t he  p i c t u r e  tube. There i s  a  phosphor ma te r i a l  on 
the  i n s i d e  o f  t he  q lass which glows when h i t  by an e l e c t r o n  beam. Th is  e l e c t r o n  
beam i s  s i m i l a r  t o  a  spark p l u g  i n  a  car.  A c t u a l l y  on l y  262% l i n e s  a re  scanned 
i n  each frame, then du r ing  the  n e x t  1/60th o f  a  second 262% d i f f e r e n t  l i n e s  are  
scanned i n  between the  prev ious 1  ines.  This  may seem complicated b u t  a l l  i t  r e a l l y  
accomplishes i s  a  n i c e r  look, ing p i c tu re .  So: i f  one frame takes 1/60th o f  one 
second then one l i n e  occupies 1/262.5th o f  t h i s  t ime. This  f i g u r e s  o u t  t o  be 
62 microseconds. 

The frame i s  drawn l i k e  an a r t i s t  spray ing e lec t rons  a t  the p i c t u r e  tube i n  a  
"Z "  p a t t e r n  beginning i n  the upper l e f t  hand corner going t o  the  r i g h t  s ide  then 
q u i c k l y  and d iagona l ly  going down one 'space and over t o  the  l e f t .  Then a f t e r  
262% l i n e s  the  e l e c t r o n  beam jumps f rom the  lower r i g h t  hand corner  t o  the upper 
l e f t  hand corner. Going h o r i z o n t a l l y  across the  screen takes about 50 o f  t h e  
62 microseconds and the diagonal r e t r a c e  i s  f a s t e r  and on ly  takes about 12 micro- 
seconds. This  means a. t r a n s m i t t e r  must t ransmi t  a  s t a r t  s i gna l  ( v e r t i c a l  sync) 
and then in fo rmat ion  f o r  50 microseconds, then an end o f  1  i n e  s igna l  (ho r i zon ta l  
sync) w i t h i n  12 microseconds. A t  the  end o f  t he  frame another s t a r t  s i gna l  i s  
t ransmi t ted ,  and t h i s  repeats over and over. Th is  movement o f  the beam would j u s t  
make a  glowing mess i f  i t  weren ' t  f o r  a  neat swi tch  which tu rns  o f f  t h e  beam w h i l e  
a l l  t he  r e t r a c e  1  ines  a r e  present. This  leaves us w i t h  no th ing  b u t  ho r i zon ta l  l i n e s ,  
a l l  be ing drawn from l e f t  t o  r i g h t .  Now what would happen i f  we p u t  i n  another 
swi tch t o  t u r n  the  beam on and o f f  w h i l e  i t  i s  drawing the  ho r i zon ta l  l i n e s ?  That 's  
r i g h t ,  we would have b lack  areas and wh i te  areas. (We can even make grey areas 
by n o t  t u r n i n g  the  swi tch  compl e t e l y  o f f .  ) How do we c o n t r o l  t h i s  swi tch? We1 1, 
t h a t  i s  t he  eas ies t  pa r t ,  be1 i eve  i t  o r  no t .  We j u s t  p u t  a  l i t t l e  b a t t e r y  ( low 
vol tage)  o r  a  b i g  b a t t e r y  (h igh  vo l tage)  onto the  antenna te rmina l .  O f  course, 
we must swi tch from one b a t t e r y  t o  t h e  o the r  very f a s t  o r  we w i l l  j u s t  have a  s o l i d  
wh i te  o r  a  s o l i d  b lack p i c t u r e .  We can do t h i s  by having bo th  b a t t e r i e s  a v a i l a b l e  
and j u s t  swi tch from one t o  t h e  o ther .  

(Caution - Do not attach a battery to  your TV s e t .  Ken's use of the battery 
concept i s  for simplification of h i s  discussion. Editor's note.)  

Back t o  the  t im ing :  1 second = 1000 m i l l i seconds  
1 m i l l i s e c o n d  = 1000 microseconds 
1 microsecond = 1000 nanoseconds 

1 frame = 1/60th second = 16.7 m i l l i seconds  = 16,700 microseconds 
1 l i n e  = 62 microseconds 
Since on ly  about 50 microseconds o f  the  l i n e  can be seen, we must t u r n  the  swi tch  on 
and o f f  several t imes du r ing  t h i s  t ime i n t e r v a l .  How many t imes? Th is  i s  easy t o  
f i gu re  out.  Le ts  say we want t o  d i s p l a y  a  charac ter  5  dots wide and 7  dots t a l l .  
Le ts  a l l ow  8 dots f o r  w id th  so there  w i l l  be 3  b lack  dots t o  separate t h e  characters.  
How many characters? Le ts  t ry 32. Th is  means t h e r e  w i l l  be 32 X 8 dots o r  256 dots 
i n  each l i n e .  How do you get 256 dots i n  a  l i n e  o n l y  50 microseconds o r  50,000 
nanoseconds long? 1/256th o f  50,000 i s  195 nanoseconds f o r  each dot. The swi tch  
must be tu rned on and o f f  every 195 nanoseconds. This  i s  5.13 m i l l i o n  times each 
second. Each charac ter  l a s t s  8 X 195 nanoseconds o r  1560 nanoseconds o r  1.56 
microceconds. You must present  a  character  t o  the  t r a n s m i t t e r  every 1.56 micro- 
seconds. Most i n t e g r a t e d  c i r c u i t  memories w i l l  work t h i s  f a s t .  There a r e  many T.V. 
t y p e w r i t e r  c i r c u i t s  a v a i l a b l e  now a t  a  low cost .  I f  there  i s  a  demand f o r  i t  
maybe a  c i r c u i t  cou ld  be pub1 ished which cou ld  read from a  microcomputer memory 
w h i l e  t h e  computer i s n ' t  us ing  it. 



RANDOM DATA - Robert Re i l i ng  

MAILING ADDRESS - Temporarily send your l e t t e r s  t o  me a t  193 Thompson Square, Mountain 
V i e w ,  Ca. 94043. I have turned i n  an a p p l i c a t i o n  f o r  a c lub  pos t  o f f i c e  box and expect  
t o  be a b l e  t o  announce a permanent c lub  address  soon. Because seve ra l  pub l i ca t ions  
have l i s t e d  the  Menlo Park address ,  I w i l l  cont inue t o  check it f o r  mai l .  

BACK ISSUES - Current ly  n o t  a v a i l a b l e  bu t  may be r e p r i n t e d  i n  f u t u r e  i f  t he re  i s  
s u f f i c i e n t  i n t e r e s t .  A nominal charge would be made. 

SOUTHERN CALIFORNIA COMPUTER SOCIETY - Both D. EXTRAND and J O N  WALDEN s e n t  l e t t e r s  
about t he  Los Angeles Club now forming. The f i r s t  meeting i n  June was a t tended  by 
over  120 computer e n t h u s i a s t s .  The second 'meeting was scheduled August 9 ,  1975 b u t  
we d o n ' t  have a r e p o r t  y e t .  They have a news le t t e r ;  t i t l e  INTERFACE. Current ma i l i ng  
address  % Hal Lashlee,  P. 0. Box 987, So. Pasadena, Ca. 91030. 

SAN DIEGO COUNTY ENTHUSIASTS - Organizat ional  meeting he ld  August 7 ,  1975. JIM 
FARSCHON r e p o r t s  40 people showed up a t  the  meeting. P len ty  of i n t e r e s t  with more 
work t o  do on organiza t ion .  The group grew ou t  of t he  MITS MOBILE v i s i t  and i s  
dominated by ALTAIR use r s .  A c lub  p r o j e c t  i s  d e s i r e d  t o  c o l l e c t  50 o rde r s  f o r  a 
group LSI 11 purchase. Local con tac t  i s  D r .  Michael N. Hayes, P. 0. Box 367, Jamul, 
Ca. 92035. 

THE DIGITAL GROUP CLEARINGHOUSE - A t  l a s t  Volume 1 Number 1 a r r i v e d ,  and i t  looks  good. 
They w i l l  a c t  a s  a source f o r  r e f e rences  a s  w e l l . a s  providing d i s t r i b u t i o n  f o r  sub- 
mi t t ed  items. This  i s s u e  has  The D i g i t a l  Group Clearinghouse Reference Notebook and 
no te s ,  t i p s ,  h i n t s ,  and a ids .  , T h e  next  i s s u e  w i l l  have,  i n  a d d i t i o n ,  c l a s s i f i e d  
ads ,  c lub  n o t i c e s ,  and adve r t i s ing .  Layout i s  e x c e l l e n t  wi th  a n  8 b 1 1  inch  format. 
A r t i c l e  of i n t e r e s t  i s  a Suding TV readout  modi f ica t ion ,  inc luding  software,  covering 
a cu r so r  a d d i t i o n  by PHILIP M O M .  Subscr ip t ions  a r e  $6.00 p e r  y e a r  f o r  12 i s sues .  
Contact t h e  D i g i t a l  Group, P. 0. Box 6528, Denver, Colorado 80206. 

BYTE MAGAZINE - Due o u t  momentarily, i f  n o t  a l r eady  i n  t h e  mai l .  Many i n t e r e S t i n g  
a r t i c l e s  inc luding  Deciphering Mystery Keyboards, RGS 008AMicrocomputer K i t ,  and 
Wri te  Your Own Assembler. A s e c t i o n  on Clubs - Newslet ters  l i s t s ,  among o t h e r s ,  t he  
PEOPLE'S C(3MPUTER COMPANY and t h e  HCMEBREW COMPUTER CLUB. Understand 94,000 copies  
were p r i n t e d ,  which sugges ts  a f a n t a s t i c  i n t e r e s t  bu i ld ing  i n  the  computer hobby f i e l d .  
Charter  subsc r ip t ions  a r e  $10.00. Wri te  t o  BYTE, Peterborough, N.H. 03458. E d i t o r i a l  
correspondence goes t o  Car l  T. Helmers, Jr., e d i t o r  BYTE, P. 0. Box 378, Belmont, 
M a .  02178. 

THE JOURNAL OF COMMUNITY C@MUNICATIONS - An i n i t i a l  i s s u e  h a s  been publ ished by LGC 
Engineering providing background m a t e r i a l  on conanunity memory p r o j e c t s  and the  Tom 
Swif t  Terminal. The m a t e r i a l  i s  s t imu la t ing  and b r i n g s  up t o  d a t e  t h e  s t a t u s  of 
Community Memory. LEE FELSENSTEIN, e d i t o r ,  sugges ts  a remi t tance  of $1.00 f o r  the  
next  i s s u e ;  perhaps $1.00 would be i n  o rde r  f o r  t he  c u r r e n t  i s s u e  i f  you want it. 
Wri te  LEE FELSENSTEIN, e d i t o r ,  1807 Delaware S t r e e t ,  Berkeley,  Ca. 94703. 

CLUB MEETING JULY 23, 1975 - STEVE DWPIER moderated t h i s  meeting dur ing  t h e  absence 
of  o u r  r e g u l a r  ''song and dance man" LEE FELSENSTEIN. Steve kept  t h ings  r e a l l y  r o l l i n g  
and t h e r e  was an  a c t i v e  exchange of information.  JOHN CALHOUN demonstrated h i s  Suding 
TV i n t e r f a c e  with upper and lower case  d isp lay .  Very n i c e  o r ,  i n  t h e  words of  h i s  
d i s p l a y ,  "neat  huhn.---- BILL GODBOUT and company presented  d e t a i l s  of t h e  f o r t h -  
coming 1 6 - b i t  microcomputer due from Godbout E lec t ron ic s .  



CLUB MEETING AUGUST 6,  1975 - Lots of information exchanged. MITS has 6800 
system due out i n  November. Local rep BOYD WILSON s ta ted  shipments s t a r t  i n  
October. Basic k i t  - f ron t  panel, cards, and power supply - pr ice  may be 
around $300. ---- MOS Technology, Inc. i s  adver t is ing MCS 6501 a t  $20.00; i t ' s  
plug compatible with M6800. See them a t  WESCON 75 September 16-19, San Francisco 
Civic Auditorium, Brooks Hall. ---- BASIC f o r  8080 systems discussed, programs fo r  
8K systems now f loa t ing  around. ---- FRED MOORE resigned and i s  going t o  Washing- 
ton, D.C. BOB REILING now doing newslet ter  with help of o thers  -- hope you l i k e  
i t .  

K200 ACCOUNT - Cross Assembler f o r  8080 up and running on CALL CCMPUTER. Documen- 
t a t i on  i s  being added now. JOHN DRAPER worked on t h i s ,  c a l l  him a t  964-5331 i f  
any questions. Users send me your ccmments f o r  the  newslet ter .  

MEMORY - MARTY SPERGLE announced 500 microsecond 91L02As ( l i k e  2102A but low 
power) a t  8 f o r  $35 with I C  sockets. Contact M & R Enterpr ises ,  P. 0. Box 1011, 
Sunnyvale, Ca. 94088. 

STANDARDS - A movement i s  i n  progress t o  s e t  standards by a group cal led  Hobbyist 
Computer Manufacturers Association (PTC, Godbout, RGS, Solid S t a t e  Music, e tc . ) .  
Let ' s  give them a hand with t h i s .  The club should be ready with pos i t ive  recom- 
mendations; can we form a standards committee? 

SOLID STATE MUSIC - Plenty of 2102 RAMS avai lable  a s  follows: 1 microsecond - 
8 @ $16.00, 64 @ $112.00, 128 @ $192.00; 650 nanosecond - 8 @ $18.00, 64 @ 
$128.00, 128 @ $224.00; 500 nanosecond - 8 @ $20.04 64 @ $144.00, 128 @ $256.00. 
I f 0  k i t  f o r  A l t a i r  avai lable  a t  $35.00 t o  Homebrew Computer Club members. 

ELECTRONIC GARAGE SALE - Open each Saturday 10 AM t o  4 PM. Inexpensive I C ' s ,  
cabinets ,  surplus boards, and other  items of i n t e r e s t .  Location i s  corner of 
Independence and Charleston i n  Mountain View. Take San Antonio e x i t  off  101 t o  
Charleston, turn  l e f t  and t rave l  about three  blocks t o  Independence. 

AMATEUR RADIO/CCMPUTER IDEAS - Being a radio amateur, c a l l  s ign W6JHJ, I am 
in te res ted  i n  pu t t ing  amateur radio  and canputers together. GUS O'DONNELL wr i tes  
with some of h i s  ideas which I quote i n  p a r t  here,  

"Like sane members of your club, I am a licensed radio amateur, c a l l  s ign WA&WD, 
and am very much i n t o  the gadgetry involved i n  the use of OSCAR, the amateur 
s a t e l l i t e .  Recently I have been toying with the  idea of using a computer t o  
control  antenna azimuth and elevation.  Also, I am a big RTTY fan, having accumu- 
l a ted  a mess of TTY gear and ge t t ing  it on the a i r .  Another scheme of mine 
involves a computer network linked by amateur RTTY. I am inves t igat ing the 
f e a s i b i l i t y  and l ega l  aspects ,  but I would a l s o  l i k e  camnents from out there. 
Final ly ,  my grea t  screwball idea of organizing a ne t  of computer controlled s a t e l -  
l i t e  t racking s t a t i ons  automatically relaying information on telemetry and sending 
s igna l s  v ia  s a t e l l i t e  and a l l  kinds of neat  s t u f f .  Pre t ty  ambitious and far-out ,  
but  you might throw i t  out  a t  a meeting and see  i f  anyone laughs. Someone might 
even l i k e  the idea." 

OK, send some comnents! 

NEXT MEETING - Meetings a r e  held every two weeks a t  Stanford Linear Accelerator 
Center, usually i n  t he  Auditorium, ask the guard f o r  d i rect ions .  Dates a r e  
August 20th, September 3rd,  e tc .  
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YOUR SPACE 

1 his space is for you. Just layout your 

information to fit this space. Paste it 

on this sheet and send it to the editor 

or just send the material and we will 

put it on a sheet. Use additional sheets 
3 * 

if needed. News, data, articles, and 

whatever of interest to the computer 

hobby person will be published in news- 

letters as space permits. Be sure to 

include your name and address. The 

editor reserves the right to select or 

reject for publication material submitted. 

Camera ready copy will be a big help. 

Material for the next issue should be 

received by September 5, 1975. 

Mail tor Robert Reiling, editor 

HOMEBREW COMPUTER CLUB NEWSLETTER 

193 Thompson Square 

Mountain View, CA 94043 
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