Micro-8 Computer User Group Newsletter
Hal Singer - Editor
Cabrillo Computer Center
4350 Constellation Road
Lompoc, CA 93436

I tried to get NL No. 3 out in 3 weeks but missed it by
a little. You wouldn't believe the number of things that
have been going on around here. One of my students has our
-Centronics line printer running at full speed on a 120 cps
serial interface and learned a lot about adding handlers to
an operating system in the process. We have three more pro-
‘jects to finish on the PDP-8s and then I can get back to
'serious micro work: 1) modify the time share BASIC (Edu 25)
to handle floppy disks 2) add a magtape system (Dectape
emulator) 3) interface a Dura Mach 10 selectric typewriter.

Bob Albrecht, Keith Britton, and myself presented a
session at IEEE COMPCON on Feb. 26 entitled the Personal
{Computer. My presentation was "The Hobby Computer Explo-
'sion"”, a slide show on what's happending. Keith's presen-
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tation was on the home computer. He broke everyone up by
‘mentioning the IBM 5100, a fantastic machine with state of
the art electronics and something only IBM could do--min-
iaturize a dinosaur. His presentation was extremely thought-
‘provoking 4nd he stunned us all by asking us to name the
cheapest output device for a home computer in a couple of
years. Everyone automatically says a TV set. He proved that
= VOCAL OUT will be cheapest. The circuitry will involve
Ta processor controlled ROM and about 4 to 5 chips--about $25
jworth of electronics. Think about that one!

SASE's

‘ e SASE idea was a great idea but didn't work too well.

At least we didn't have to send the checks back (subscriptions
jare up to about 425 now). Those that did send an SASE will be

rewarded with some kind of worthwhile goody in it eventually.

Consumer Legislation
we should get mean and nasty (at least by letter)

with any supplier that violates the new consumer legislation.
If you don't receive something you ordered within a month,
please write a letter demanding delivery or your money back
‘and report to the FTC if you don't get satisfaction.

Ad 22*1;1 .

{ 8 always, no paid advertising is accepted. However, I
(always mention to inquirers that informative literature that
‘in my opinion will be of interest to the hobbyist may be
iprinted. I try to select stuff that has not been published
;as ads or articles elsewhere but there is bound to be some
!duplication. The M6800 board that will plug into an ALTAIR
on page 11 is my idea of a fantastic item that guys need to
know about.

“Duplicate Newsletters

1 m having trouble getting the mailing list for
.Volume 3 straightened out. You may have gotten 2 copies
of No. 2 but better two than none. Tharks to those
(that let me know. If you ever get cheated out of one,
please let us know.

Tiny BASIC-Newsletter
ob Albrecht of PCC sent out the first issue of

.Tiny BASIC. 1It's fantastic if you have any desire to
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will warth B3 for 3 issues.
PCC newspaper. Bob will send you a sample issue (the
last) for §1.00. You won't be disappointed. Write PCC,
PO Box 310, Menlo Park, CA 94025,

You also have to have the

Byte Boffer PC Board
Uwen Phairis, 19G8 12th Street, Santa Monica, Ci
ggh05 will provide PC boards for the Lancaster unit for
.00.

Ohio Scientific Instruments Logic Trainer

T ordered a $99 GSI 300 computer trainer. The order
was recorded Feb 3 and the unit arrive at the school Mar.
3. I was almost disappointed--I was ready to write a
nasty letter demanding delivery. They do deliver!

What they deliver is a different story. For §99,
you can't expect much and I didn't get much. The PC
board quality makes the MAKK-8 boards look good. Assem-
bly quality was terrible, complete with cold soldered
Joints. The switches are barely useable. The experi-
ment manual is poor and difficult to follow. Design does
show how little hardware is necessary to make a 6502 work.
Has anyone had any experience with their super boards?

Digital Group System
The DG sent the Cabrillo Coiup. Center a DGBO80O three

board system on a temporary loan. Some initial impres=
sions: Nice quality boards, does exactly what the ads say,
sof tware performs exactly as described--press the button,
load a cassette, and you're read to do things, documenta-
tion excellent but more than a project for a beginner.

You are asked to evaluate your resources and abilities in
the beginning pages of the manual and decide whether youte
up to it and if not, to send the unit back for assembly or
a refund. “The Suding cassette circuit seems to work flaw-
lessly on the B120 Sony cassette unit provided. The Sanyo
video monitor vroduces the sharpest picture you could ask
for. Very impressive. On the negative side, it's not
ALTAIR bus compatible ard the PROM bcotstrap resides in
page zero making it a hassle to use programs that use page
gero (btut then y~u shculdn't use pdage zero).

IMSAI

‘Reports from people viewing and purchasing IM3al
machines are fantastic. Apparently super Guality but
then a few reports are coming thru about price increas-
es and parts dribbling in by mail. You should also
?heck out how really ALTAIR program compatible it really
is. I heard one report that there are differences that

$3.50
$6,00

have to be compensated for in software.

FCM-12 -- PCM's PDP-8 Compatible Machine
Do you suppose that ‘has won the award for the

1P

biggest credibility gap in initial advertising litera-
ture? They led us to believe a 4K machine with I

would be about $6CC. If I read the price list correct-
ly, the true price is closer to B12CC. i rabritech 4K

TELEPHONE #
: (May be published -- leave blank if you prefer)

‘Also include (if you desire) a little note. or letter describing vour enuipment,

‘plans for the future, experience, e
Bepephegriisprpsprfrfrrpeprpsfug

te. Thank you.
M Ay Al A Al A A AT AU AT AT Al A AT A AT AN AN AV A

ggre memory PDP-8 compatible machine is not much over
at.

Sincerely,

Hal Singer - Editor

Poge d

My Digital Group 8080 System was up and running only 14 hours after
the parts were taken out of the envelopes! It consists of the Suding TV
and cassette interface, four parallel input and four parallel output ports,
an 8080A microprocessor, and 2K of 500ns 2102s. The systen also includes
a 256 byte PROM, which contains a cassette loader and several otner useful
subroutines, all of which are user-callable for programming.

Assembly directions were clear, but not Heathkit type, and eome knowe
ledge of electronics is assumed. dowever, I believe thnat anyone who knows
resistor codes and can find pin 1 on an IC can assemble the kit suécessfﬂlly.
Soldering requires a low-power iron with a fine tip. An O'scope and a
frequency counter were the only test instruments used for final checkout,
T assembled the input-output board, and it worked perfectly the first tiue
it was plugged in. It is the first kit I have ever built, The uP board
and the TV-cassette interface board were assembled by Robert White, a clase
friend and experienced kit-builder, The uP board worked perfectly the first
time. The TV-cassette board had the only assembly error, we misread the
color codes for two resistors. After we located the error, it only took

ten nminutes to replace them with the correct values. No otner problexs,
411 ICs were good, which is remarkable, Two capacitors were not supplied,
but were easily scrounged in Robert white's junkbox,

Software supplied by the Digital Group consisted of a game program like
Tic-Tac-Toe, a memory check routine, a Bicentennial music routine, and a
Systex lonitor program allowing for keyboard programming in octal from an
ASCIT keyboard, Cassette read and write routines, and a storage dump routine
rseful for debugging programs., After working with the supplied software for
several days, I rewrote it to include many of the features of Monitor-8.

Wnen I am satisfied witk it, I will make listings available to other Digi-
tal Group System owners, if they want it. The software supplied is good,
but should be rezarded as just the beginning, not as the final word,

I'm using my system with a surplus Clare-Pendar keyboard pucchased
from the Digital Group (it works perfectly, but I'm not too happy »ith the
feel of tue keyboard.), and a power .supply borrewed fror Robert White, Wy
own power supply from the Digital Group has not been received yet. Everything
elsc ordecred from Lhe Digital Group was recgived within 5 weeks of the time
I orderec,

Future plans include 8< of nemory
interface allowing for motor controi, and a scientific calculator interface,
Prograaming is my main interest, and now that my system is runniag, I can

(already ordered), anotuer cassette

et to work,

Samuel H, Daniei ’

402 Juniper .
Vandenberg AFB, Ca 93437 . .

Yours,

Y



Hal:

Enclosed is a check for $9.50 for NL issues 1-11 of volume 1.

(I've got #12, so don't need another.) To me, the NL provides
an invaluable source of gossip, trivia and useful information,
and I'd hate to see it leave the scene. Keep up the good work!

-
As far as the letter from Bill Gates in the 10 Feb issue, I've
got the following comments:

Pirated software, as far as I'm concerned, is not the way

to do things. I will not argue the point that MITS has

some (to me) unsatisfactory requirements for the legal k
acquisition of MITS BASIC... that doesn't ok piracy.

(@8]

I do not possess a copy of MITS BASIC, nor do I plan to

buy one. Starting from PCC's "Tiny BASIC", I feel that

I can write a quite satisfactory BASIC compiler/interpretor
of my own. The reason why I will not get MITS BASIC is
quite simple: I don't like "black box" software, and

MITS wants $3000 for source listings for 4K and 8K BASIC
(see Computer Notes, July 75, page 6). In other words,
MITS is not interested in letting out the source listings.

(2)

As far as Bill Gates' comment that $40,000 of computer time
went into the development of the various BASIC versions,

I find that unbelievable. Where I work, the accounting

charge for IBM 370/168 time, which includes overhead, staff
salary, etc., is somewhere around $2000 per CPU hour.

If we had three programmers on a project who used 20 CPU hrs

in a year for program testing and development, they'd be out

in the streets looking for employment suited to their abilities.
(When I was in school, I wrote a compiler for something on

the order of Tiny BASIC for a term project -- 2 months of
evenings and 1/2 hour of IBM 7074 time, the standard student
account allotment.)

(3)

In Computer News of October 75 (page 3}, H. Edward Roberts,
MITS president, states "We made a $180,000 royalty committment )
to Micro Soft in order to have BASIC available to our customers."|
I certainly wish I could have put in a bid on that project!
A price tag like that to me indicates someone trying to get
rich in a hurry... a top systems programmer in this neighborhood
might make $18-20K a year, if he's really good

682 Riverview Drive,

i Columbus, Ohio 43202

(4)

Joseph Mockus
#83

F TERESTED

S. A. COCHRAN, JR.
ATTORNEY AT LAW
F. 0. 80X 607
TYLER, TEXAS 75701
February 23, 1976 FHONE 8923832

This letter confirms our phone comversation this evening. - Since my brief note
to you, Ilave acquired an IMSAI 8080 system. Module I of this system has already
been delivered and assembled. This included IMSAI's very business-like cabinet,

MPU board, front panel, power supply (rated at + 16 v at 3 amps, +8v. at 24 amps.)

and 1K of RAM. In the bargain, IMSAI delivered, wihtout any special request,

paper tape and code listings for its loader, editor and assembler, all of which

require approximately the lower 6K of RAM. IMSAI uses select Intel 8111's, which 3
are capable of times of 500 ns and better, rather than 2101's or any equivalent thereof.
As received, the power supply consisted of a (sizeable) transformer, two .0l5 Farad

20v condensers (for the +16 and -16v supplies) and an 0.1 Farad 10v condenser for

the +8v supply. In this respect, they have gone in for, not overkill, but suffietency.
The rating for this supply, as delivered, was de-rated a little by the insertion of
voltage dropping diodes in series with the transformer. It was suggested that if

the power supply began to load up, the diodes be replaced by low resistance jumpers,
and if additional +8v were ever required, the power supply could be upgraded to

30Amps of +8v dc by adding another 0.1 Farad condenser in parallel with the one
issued. T haven't gotten the system up yet; am waiting for IMSAI's 22-position Big
Mama mother board, replacing the 6 board position mother board originally issued me.

Module I was delivered in Tyler within 14 days of the date I mailed in my order.
Module IT has not yet arrived. It will include an additional 7K of RAM, 2 serial
I/0 ports, IMSAI's Vector Interrupt and Real Time Clock Board, and IMSAI's Cassette
Interface Board, which 1s switch selectable between the Popular Electronics standard,
published in P-E for September, 1975, and the Kansas City standard, announced in BYTE
for January, 1976. TFor hard 1/0, I have acquired a FridenModel 9350-2 automatic
typewriter, with controller, which is already encoded in full 7-bit ASCII. Thus far,
we've been able to make it talk to itself through its buffer, and have gotten it to
talk to the computer. [We-—includes John Arnold and Dick Whipple, the writers of
Tiny Basic, and their Altair,” in which they have 9K of Altarl memory, plus my 1K board
on loan.] Our trouble is, that we haven't been able to get it to listen to the computer .|

{At this point, you gave me' the, name of Nelson Henderson, of Santa Maria, CA,
who has the same equipment and scads of Friden manuals, but still the same problem:
lovely equipment, but how to make it run? You also gave me the name of Ken McGinnis,
who was concentrating on getting up a system to do accounts for a doctor's office
under $2500.]

The purpose of my call was to find out the address of the party who was adveer
tising the OP-80A Low Cost Optical Paper Tape Reader. You didn't have his name handy,
but promised to write me tomorrow from school and give me not only his name and address,
but also the name of a fellow who was selling optical sensor diodes (?) for §5.00,
where the OP80-A was buying them for $28.00 for use in his rig. Please send both
these names, and their addresses, if you haven't done so already.

John and Dick will sell cassettes containing their Tiny Basic for the 8080
microprocessor, recorded according to the Suding system, for $5.00 each. Octal

listings of Tiny Basic are also available in
Newsletter--a side newsletter, which they are selling for $3.00 for three issues,
and supposed to fold after the three issues are sold out. If interested in the
tape version, write John Arnold, Rt. 4, Box 52-A, Tyler, Texas 75701, Terms:
or check with order.

Peoples Computer Company's Tiny Basic

cash

As soon as I have digested the large amounts of hardware already acquired, and
done a little with it, I will expect to start acquiring Phi-Decks and set up a more
complete operating system that can work for a lawyer's office and both do simple
accounting and form typing.

I enclose check for $6.00, which
« I, issues 5-12 of your Newsletter.

should cover the transmission to me of
With thanks for all your assistance,

337 a 7reat deal of the informathon
in iero # UL and thank you very much for
sour efforts for all of us, Because of the
taturast you have sparked in me I plan to 2o
in%o husiness administration in the area of -

Yours very truly,

. Ctzgéyéikﬁv;iZ“f’

S. A. Cochran, J

data nrocessins management, I think the

wierocomruter will be used more in the future] Harold Cronin, 55B Rowe Street,

WILLIAM J. SCHENKER, MD
1818 NEWELL AVENUE
WALNUT CREEK, CA 94396

(4185) 933-3000

SOME COMMENTS ON THE "AMATEUR" ASPECTS OF THE SMALL SYSTEMS FIELD

FEBRUARY 25, 1976"

IT's BEEN ONLY 2 1/2 YEARS SINCE DON LANCASTER'S TVT ARTICLE
OPENED THE FLOOD GATES OF WHAT WAS TO BECOME KNOWN LOOSELY AS
THE COMPUTER HOBBYIST OR AMATEUR COMPUTER ENTHUSIAST FIELD.
HAS BEEN ONE OF THE HIGHLIGHTS OF THE ALREADY FUTURE=-SHOCKED
ELECTRONICS INDUSTRY OF THE MID-'70s.

IT

ALL OF US INVOLVED IN THIS MAELSTROM HAVE BEEN MOST THANKFUL
FOR HAL SINGER AND HI1S GROUP(ALONG WITH LOCAL SIMILARLY~STYLED
NLS), AND MANY OF US REALIZED THAT THE LIGHTNING CHANGES IN THE
FIELD ARE DtRECTLY RELATED TO:THE TIMELY COMMUNICATION CHANNEL,
THE INTERCHANGE UPDATED EVERY FEW MONTHS--MADE POSSIBLE BY THE
Micro=8 NL. TO SAY THAT WE WITNESSED ONE OF THOSE PERIODS IN
MODERN' TECHNOLOGICAL HISTORY THAT wAS GERMINAL 1s PROBABLY NO
EXAGGERATION.

NOW THAT OUR FIELD HAS GROWN ENOUGH TO HAVE (T'S OWN COMMERC!AL
PUBLICATION (BYTE) | THINK IT APPROPRIATE TO EXAMINE GERTA(N
ASPECTS OF OUR ACTIVITIES THAT ARE CROPPING UP OFTEN ENOUGH TO
LABEL AS TRENDS.

FOR ONE THING THERE ARE A LOT OF PEOPLE IN THE FIELD WHO ARE
FRANKLY SOFTWARE=-ORIENTED WITH A PARTICULAR TWIST. THEY'RE
IN COMPUTER "GAMES". THEY ARE ALMOST ALWAYS VERY
BRIGHT, NUMERICALLY/MATHEMATICALLY/RATIONALLY ORIENTED, USUALLY
INTELLECTUAL, USUALLY YOUNG, USUALLY WITHOUT THE FINANCIAL RE-
SOURCES AND HARDNARE KNOWHOW TO HAVE HAD THE(R OWN COMPUTER AT
HOME HERETOFORE, AND USUALLY IN NO WAY INTERESTED (N USING COM-
PUTERS FOR "SERIOUS" PURPOSES. (HERE'S THE CRUCIAL LINES IN
THIS ARTICLE. | DEFINE AS "SERIOUS": WANTINNG TO MAKE SOME SYS-
TEM IN SOCIETY WORK BETTER, SMOOTHER, MORE SAFELY, WiTH LESS
WASTE, LOSS , PAIN, FRUSTRATION, ENERGY EXPENDITURE, OR DELAY-~
THAN WITHOUT COMPUTER IMPLEMENTATION.)

IN=

THEY WILL MAKE MOST EXCITING AND WORTHWHILE CON-
TRIBUTIONS TO SOF TWARE DEVELOPMENT, EXTENDING WAY BEYOND :
"GAMES" INTO SYSTEUS ARCHITECTURE WITH COWMERC AL RAMIFICATIONS.
THE PROVISO IS THAT ANOTHER CATEGORY OF PARTICIPANT IN OUR

FIELD MUST MAKE HIS PRESENCE KNOWN IN AN ACTIVE FASHION, AND
MUST GET SUFFICIENT SUPPORT FROM CIRCU!IT DES|GNERS AND VENDORS.
THIS TYPE IS HE (FROM HERE ON READ HE OR SHE) WHC FEELS RE-
SPONSIBLE FOR A SPECIFIC ECONOMIC, SOCIOLOGIC, OR POLITICAL
PROBLEM IN A PERSONAL KIND OF wAY (EITHER BECAUSE H!S INCOME
DEPENDS ON 1T, OR BECAUSE HIS NEEDS ARE THERE) THAT HE THINKS
MAY BE RESOLVED BY COMPUTER TECHNOLOGY.

How 1S TH!S GUY DIFFERENT THAN THE TYPICAL DP MAN MAKING HIS
LIVING IN THE INOUSTRY NOW? THE MAJOR DIFFERENCE (S THAT HE'S
A GUY wHO DID NOT GET THE BOSS TO BANKROLL H!S FAVORITE COMPUTER

PROJECT OR 15 NOT WORKING FOR INTERNATIONAL BOMBASTIC MACHINE'S
LATEST O%=TRILLION DOLLAR RESEARCH PROJECT. |N OTHER WAYS HE
IS LIKE HIS FORTUNATE COUNTERPART. THAT IS TO SAY, WHAT HIS
BIG~BANKROLLED BRETHREN FIND INDISPENSABLE TO A REL IABLE ELEC~
TRONIC DATA SYSTEM, HE TOO FINDS ABSOLUTELY ESSENTIAL. FOR Ex-
AMPLE, HE INSISTS ON AN UNINTERRUPTABLE POWER SUPPLY, REDUNDANT
HARDWARE, LOW MTBF AND DOWNTIME, LOW ERROR RATES, HIGH DATA
TRANSFER RATES, GOOD DATA SECURITY FACTORS, INTERSYSTEM COMPAT-
ABILITY (HARDWARE AND SOFTWARE), AND HiGH QUALITY HUMAN/MACH I NE
INTERFACING.

SO WHAT | SEE COMING IS THIS. BRIGHT PEOPLE witL "PLAY", AND
CREATE LOVELY, ELEGANT, AND EXQUISITE IMPRACTICALITIES. ... THEN
THE SLOTHS AMONG US WHO ARE IN TOUCH WITH EVERY DAY PRESSURES
AND CONTINGENCIES WILL FASHION FROM THEM NEW WAYS OF DOING
THINGS AND FOR CHEAP.

ES SO FAR., [N CLOSING LET ME DE=-
THINK THIS DISCUSSION MAY |MPINGE

| '"VE DEALT ONLY IN GENERALIT!
SCRIBE A SPECIFIC AND HOW |
ON THE FUTURE.

A STANDARD HAS BEEN DEVELOPED RECENTLY FOR CASSETTE MEMORY
HARDWARE AND SOFTWARE. WHAT | NOTICE HAPPENING IS THE SACRI-
FICE OF THE SINGLE WOST IMPORTANT QUALITY IN SUCH A SYSTEM: THE
HIGHEST RELIABLE DATA RATE FOR THE LOWEST DOLLAR. SYSTEMS ARE
BEING TURNED ASIDE WHICH HAVE DOUBLE THE DATA RATE FOR THE SAME
DEGREE OF RELIABILITY FOR ONLY A MODERATE INCREASEIN COST.....
IN ORDER THAT THE SYSTEM MAY_USE THE LOWEST-PRICED HOME CAS—
SETTE RECORDERS AVAILABLE. THIS OFTEN MEANS A SAVINGS OF ONLY
$20-50 BETWEEN THE "EL CHEAPOS" AND A RELIABLE DECK. ALSO PART
OF THE DESIGN PHILOSOPHY APPEARS TO BE PROTECTION OF THE ANL
FEATURE.QF »THE HOME RECORDER-~DESIGNING AROUND THIS FEATURE
(WITH TS ATTENDANT INCREASE IN COST, COMPLEX!ITY, AND UNRELIA-
BILITY) IN ORDER NOT TO HAVE TO TAMPER WITH ITS INSIDES. THis
PRESUMABLY SO THE MACHINE CAN STILL SERVE THE FAMILY TO RECORD
AUDIO PROJECTS WHEN NOT STORING DATA. PUTTING THESE VARIOUS
DESIGN CONSIDERATIONS TOGETHER YOU GET A CASSETTE INTERFACE
THAT VERY SUCCESSFULLY MEETS ITS DESIGN GOAL: A DEVICE MUCH AP-
PRECIATED BY A HIGH SCHOOL STUDENT WITH NO VISIBLE MEANS OF
SUPPORT, WHO CAN THEREFORE AFFORD TO COMPROMISE RELIABLE DATA
RATES.

AND NOW THAT |'VE BROUGHT DOWN ON MY HEAD THE RIGHTEGUS WRATH
OF ALL THE HIGH SCHOOL COMPUTER PHREAKS THROUGHOUT THE LAND LET
ME SAY TWO THINGS: 1) | AM ACTIVE IN PROVIDING LOCAL HIGH
SCHOOL AND COLLEGE STUDENTS WITH WHATEVER HARDWARE KNOW HOW |
HAVE TO HELP THEY IN LOW_COST MODS TO SURPLUS DATA EQUIPMENT
(SEE MY LETTER To Micro-8 NL ON "PRoJECT SCHM-TTL UPDATE"); 2)

| THINK THE COMPUTER FIELD SHOULD SPLIT INTO TWO LEVELS, ONE
PROVIDING SUPER LOW COST NON-SOPHISTICATED GEAR TO YOUNG PEO-
PLE, AND ONE OFFERING INDUSTRY QUALITY GEAR AT 1/5TH INDUSTRY
PRICES.” THIS WILL BE A X2 MARKUP INSTEAD OF THE USUAL X10.

*-TH1S wouLp 8E A KIT PRICE.

William J. Schenker, MD, 2086 Essensy, Walnut
"SCM Equipment -~ SASE puts you on roster for buy/sell/swap,
This will be a clearinghousas service, gratis--all I will do
is make up a roster from your resronses and distribute it on
.3 once only basis,"

Creek, CA 94596

Now EVEN THO (OR BECAUSE) THESE SOFTWARE PHREAKS ARE NOT "SERIOUS"
L PROVI SO,

3INO HLIM 1D1C34d |

Poge 2

China take, CA 93555 says a com-

in the area of small businesses, so I hope to
puter ciub is starting at the

work in that area,

"Bruce Prown, WBLYTU/WAGGVK, L8071 Kenmore Ave.,
22704 has a friend that just received a Dipital

Naval Weapons Center with fellows
working on Altairs, 1VT's, and

some interested in Intersil 61C0
PDP-8/E based systems,

ver’lv
Ll inph.
ndall A, Walker

{ after a six week wait and he is having problems

TV display board. In the DC area,
using 2K of PROM, 2K of RAM tied to

vide a "time share" remote terminal access computer system,

#1022, Alexandria, VA
Group 80€0C machine
with bad 1C's in the

they use a homebrew 8C08 system
the WR4LAAG TV repester to pro-



Ronald K Angstadt, Rd, 3, Box 281, Kutztown, Pa 19530; hasn't worked on his

Thanks go to Samuel H. Daniel, 402 Juniper St., Vandenberg AFB, CA 93437

Mark..8 for a long time, but just received a TVT-III from Mi Mini M
for typine up the information in a bunch of hand written letters. Sam has [5fter waiting Hrsmonthé. He ilso. has the Suding Calculatorl;‘{;gerigte“agc’i a g E g ER & ¥ LERE T
» Digital Group (DG) system that he is very nervously assembling. He has -l10p.8 cassette interface, He wants to get a ilonitor for the Mark-8 but ] 8 S = g 885, 9
already completely rewritten most of the DG system programs and is now docsn't want to wait another 3} months to get one from Muili, ’ < a € = m 8 O?E g.
testing the new versions out on the DG 808C system loaned to the Cabrillo R 9 = - o ¥ Sgem 3
Computer Center. His own system should be up and running within a week or (mobért K Burandt 3429 E 718t St, Inver Grove Hts, Mn 55075, has a Scelbi 8y h E H - o%%" P
0. with 8K RAM and a Digital Group TV-Cassette interface, He has also ordered § 8 z :;’?5 2
Benton H Schaub, Jr., PO Box 28, Gambrills, Md 21054 is currently building |& Di€ital Group 8080 10K system, and is considering building the 64 x 64 -w EE & 258 &
a Digital Group 8080 system which he chose because it offered a complete graphics interface from Byte #2. Fw & §8§ 3
system comcept: TVT, expandable memory, Bootstrap EPROM, cassette interface, Jeb Boswell, MD, 28 Kenilworth St, Newton, Hass 02158 dite the WL for h g '; ?’
o 1 credits e b is '
multiple 1/O ports, keyboard, and power supply. Also included is a software |U8 (OZWILy ' T SRACEEFLD CE. G On) or il 5 g

operating system on cassette. In general, he has nothing but praise for the
Digital Group. They have had delivery problems, but have shipped various
parts of the kit as they became available in an attempt to meet their 3-week
delivery schedule, He said the workmanship looks great and all components
 have been first-rate, The instructions assume a certain level of competance
s0 a moderate ampunt of circuit theory and kitbuilding experience is best.

‘Randall K Webb, 123 Stratford Ave, Ventura, Ca 93003 has a bare bones Altair
and has bought but not received a 3P+S 1/0 board from Processor Technology.
‘He has a keyboard and plans to add 8K of memory and a TVI, He is an EE & CS
‘major 4t UCSB and hopes some of his work will earn-credit towards graduation.

Teunis ‘Slagboom, 1694 Donnelly Ave, Victoria BC, Canada V8P 1X9, owns an
‘Altair 8800 and subscribed to Vol. 2 of the NL., He says he hopes to contri-
bute to the NL in the future.

Lus Loo, 709 Quintard, Anniston, Ala., 36201 says he has a 64 x 64 X 13
memory stack, and would like scme info or ideas on adapting it to the
-Altair 8800.

Bruce Brown (WB4YTU/WA9GVK), 4801 Kenmore Ave. #1022, Alexandria, Va 22304
said the newsletter is doing an outstanding job providing invaluable info
aot obtainable through commercial publications, and could save someone lots
of money by pointing out reputable dealers. He so%s James Electronics is
the best from his experience, He uses a homebrew 008 system with 2K RAM,
and 2K PROM tied to the TV repeater to provide a "timeshare" remote

eaccess terminal computer system.

gob and Barb Juanillo, 35360 Fircrest, Newark, Ca. 94560 recommend= a text-
book for the newcomer to computers and digital devices in general. It is the
wpractical Digitel Electronics - An Introduction" with nccoup-nying workbook
($8.00 each from Hewlett-Packard, 150% Page Mill Rd, Palo Alto, Ca) The
book is item #05035-90002.

D, ark Allen, 2467 Hdemlock Ave, Morro Bay, Ca 93442
writer he is trying to interface with his Ritair 8800, He is interested in
an 8 or 9 bit parallel modem which he is
give a Baud rate around 2400 if it works.

has a working TV Type-
trying to get to work and should

Vernon T. Kempf, Xempf Associated Enterprises, Inc., 194 ngeﬁ:ond Lane,
Barrington, Ill. 60010 is a new subscriber to the NL.

Ca, 90063 only recently

David Gillespie, 1331 N, Lotta Dr., Los Angeles,
a Mil Mod/8 running

saw a copy of the Micro-8 NL for the first time, He has
.and requested a copy of the Mil cassette interface,

Duane L Gustavus, 2001 Golf Ct, Denton, Tx 76201, says from past experience
that the NL is still the best buy in the fiela for the computer hobbyist.
has the BK BASIC tape from MITS, but zapped his .CPU and had to send it back
to MITS for repair., Its emough to turn your hair white, he says.

He

T

Larry R Shultis, Box 218, Fontana, Yis 53125 says he received the NL and Byle
tk}e same day, and found he couldn't put down the NL intil he had read all .ne
fme print, which isn't the case witn Byte. He wants to know if anyore has
ideas on interfacing a HP-45 to an Altair; also if ar one has had experience
with saturation recording or with National Multiplex's Coaputer Aid digital
data recorder, .

Martin Haase, Jr, Box 1549, Boulder, o 80302, expects to nave niz MOS Tech-
nology 6502 system running with 2X of 750ns low-power 2102s, a ligital Group
TV and Cassette interface which worked flawlessly the first tire il was turned
on, and a keyboard hooked to a UART to interface to the 6502. Future plans
include A-D and D-A converters, floppy disk, modem, a line printer, X-Y plot-
ter and CRT graphics, His next CPU will probably be an 8030 because of all
the great amount of software available for it. He's also looking at the TI-
3900 and the PDP LSI-11, He would like opinions on the IMSAI 5020.

The Litton Calculator/Computer Club nas just formed at Litton Guidance and
Control Systems, Mail Station 78/31, 5500 Canosa Ave, Woodland iHills, Cec

91364, and meets during lunch hours to promote common interests., i V Bennet,
is President, and S Lieberman is Secretary. '

Timothy H Jackins, 585 Ashton, Palo Alto, Ca 94306 is just now nearing com<
pletion of a Mark-8 and needs help in debugging and going even further.

Robert J Jones, MA, 4201 Massachusetts Ave, Washington, DC 20016, reports ne
has formed the Amateur Computer Society at Catnolic University of America,

and says tnat
countries, fde
Now ne will be

Fl 32215, is in the Navy

Gary T, Post, VA 174, Cecil Field
as been to 6 foreign

since he started building a Mark-8 he
has finished construction, but hasr't had time to debug it.
at the same address for three years and will have more time, de says he'll
probably have an 8080 system running before the vark-8 is working.

¥ay, Wa 93003, has a Mark-8 with

34,008 22nd P1 SW, Federal
but just found out about the NL

vt keyboard, and FSK tape,
fe 15 looking for a good text editor program.

'John Griffin
10K of RAM,
from a friend.

 Don Birzei, 1512 E North St, Waukesha, i 53186,
| Future plans include BASIC, from MITS or someone

is building an Altair 8300.
else, He is looking for a

*9}BNOORUI OI8 SUIOS ‘ONI} UGSQ 9ABY POYST]
{ ]

“yIom poo3 oy dn desy 03 a1qe oq [[1m nok adoyg

1 ‘S)UBWWOD 3|qBIGARJUN B JO SwWOS Jo ajrds up

‘pojurad uoeq pey 19339 o) awy) 9y Aq perjs|Ies useq pey jusiure(d
.

*8-dad ey 10) sysy] Burjrew Burjpuey Joj oAey 1YBrw nok axeM)jos Aue
-Wod of) ‘8988D (|8 }SOW[E U

pue s381] Buriew om) oqy x0) edey xoded o Jo Adoo e 108 03 eqIT 1138 pnOM |
poxeedde 18 [B1I97BW OY) )0 swos wol) Suyuang A1IY3y[s ({138 dIe 8180 AN

19v9-T2¥ (SLE) :0U0Ud ‘EOTEL "A'N ‘SENORIAS ‘100G SOWRT 101

WA

1xeu ay) 03 uoydraosqns Awr 10 (00 "0T$ St paso[ouqy [3Iom pood ayy dn deay

BumiA18 noyym saeyiddns noqe sxewolsno woay s19339] Sunyurad Aq 901A308 ©

-qnd uees oaey om sBuiy oy Jo swog ‘Ajde o0y Ajjumjzoddo eyy asrjddns ogy
8JOpEOI 19710]8MOU §-OJIOIW 9Y) 18 SUTOp 04% NOA 1BY) ‘I9AGMOY ‘Sans j0U we |

:0IBMPIPH

03 pexinbex
A'IAVW 8YTT P, 1 ‘ATTeTIUSET
:9I8M3JOG

*£x8U0T3

ueys pue
doad JoJ

u';é
:sfeaxe ‘uoysg
$J0300A ‘g3Xeu

:sx88N gn I0J IJV

s
]
I
t

teey ST

:(eq-03~s308Coad ‘T70m) 830efoxd JUIMOTTOZ

oqa BuIEYIINJ UT PISAILUT §1 auokue.JT Mouy 03 eNTT P,I

<4
-
o
"
(-3
=3
E
e
ct
]
)
>
T
=
<
=
ot
=
c
©
-
©
@
ot
L]

4x89 TJv utl suexdoxd eys jutxd o3
71686 8q UBO YOTYMm UOT3E40U WEJ!

*8300Coad ptesexoje eys jypwordwy
*e*euluy ‘OgoR 0U3 JI0J I8ITI
noIys @pod 8,4n STy 03 pajersusIsy

Paq Lew 90d) SI0399A noyztm ‘ATTET3TUL

3T 3noqe em TTe3 ©seaTd ‘eaoqe 8u3 u3Im op 03 sey 3eyy FMyusfue

® Wy
o ® P
Js 3 tfg
oo®
@ _ o oF
€4 o0
@ - H
Sax Ho
ap_ < g
o Ha "
e =0 o
®©O - 0 8
tctD - D o
|t c t
Q ® Dt v @®
an? 2§ © >
Peter:Wolf Highland Dr., Box 139 Yarrow, BC, Canada V@X 2 s he | cheap, used ASR 33, He has the Suding calculator interface from Micro Mini o Horg o2 o
1:t:ne g]i :fxe“i:gzox{ﬁnteu 8000 Altli?ovners,'but'he bought hia‘fas:ypu- iMart, and says the board is inaccurately drilled and the assembly drawings > §_‘ : ’_\E 2 f-}g a =
tial kit he is still trying to put together, He said the NL has Eome ldlons and schematic are unreadable, Nl 2 “’gg 8 S o
] d "It ie quite possible that we may have Hundreds of . . =
;ﬁtﬁigaﬁt,"““ ve oal e q P nd Mike Talbutt, 3229 Parkview Ct, S., Columbus, In 47201 (812)376-7738 ( a new a s PLERE Y o
. agdress) is getting ready tg ;tart construction of a system based on thg Qg > g_:: BB 8
Jack Klincher, 15448 Meyers Rd, Detroit, Mich, 48227 sent in $6.00 for the . 6800, or more likely the MOS Techaology 6502, which he'll probably get from {iH v H30o o3 3
next volume of tZ‘emnews{etter.’He has a'Mark 8 and is interested in expan- ' Ohio Scientific Instruments, Box 3/i, Hudson, Oh 44236. ¢ % © §§g ?::'E, ::" E
ding the memory. John James, 1597 Monument St, Concord, Mass 01742, nas a Mike-2 with 2K RA, AN e R, 3 5 ot .
Lee C. Hanson, 2914 Snyder Ave, Cheyenne, #yo 82001 is currently building TVT-II, and Suding cassette interface. ile reported sone proldems with the 50 e g esy < 2
a MOD 80, He gold his Mark 8 so he is temporarily without a computer. He pin connectors, but replaced them with the SkotchFlex versions and has had e g La ¥ =
plans to get at least 8K of 91L02 (500ns) RAM for the MOD 80 and also the no more trouble, He modified the Suding Operatink System.to work on the Mike. S IS 2 S Z
fITS BASIC. He also wants to interface the Suding TVI, He has in his pos- He wants to build an assembler and a CW (Morse Code) learning program, wnlc:u %g g%, 9° S “S €
session the C-MOD-3-9 ROM board and the Monitor 5 ROM from Mini Micro Mart, [iwould randomly send letters, check on correct reception through the keyboard, s, dge & a ou i E
He would like to sell them both for $75.00 and modify letter probability according to mistakes made by the user, g‘g §:§ Z_;g < E: ® 1z
Bart M Berger, 1380 Howard St, San Trancisco, Ca 94103 (415)861-4089 - a Baron B Barker, 9748 Pinewood Ave, Tujunga, Ca 91042, has worked out an ASCII B "2 RS 3 E,ag 3z
new phone number- is in the very first stages of building a new TVT tnat is ||to Octal loading program which ne uses with his nark-8 and a TVT-II. His new €2 53 & o 2 £l
very fast (more than 15,700 chars/sec parallel, 9600 baud max, rate for project is building a MC€800 setug. o o2 3 .3 BB TS
serial input) with a 32 x 64 display using interlacing memory. The only - 3 [ S ot on tz
rroblem may be readability. He promises more details if it is ever finished.] ¢ 8 92 3 gz 1 z
B Ll @ o ~o
o .- T
s < =
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Mark Spohr, F.D.
1372 Marion St.

Micro 8 Newsletter Denver, Colorado 80218

© At long last I am getting around to writing you! I have

1earn§ad much.from the rewsletter and it is time that I contributed.

My ‘background is B.S.E.E. and M.D. I hope to get scrmething together

. in.kthe medicai engineering field when I finish my internship but
plans are nebulous now,

My system is 8008 based, mostly wirewrap, with Dr. Suding's
modifications and VLCCT (handwired), A Digital Group cassette inter-
face is working well with the loader program in two 8223 FROMs in
high memory (I built an 8223 programmer which is controlled by the

) Mark-8 - programs an 8223 in about three minutes - I'll send a
My

syétem has 6K of 2102 memory, Digital Group TVT and an ASCII keyboard,

schematic and software when I get it in readable form),

; It has been running well since late. Oct.75 (how time flies).
‘§ The Suding mods make the thing easy to use. Actually, No front
. pa;;el and a decent monitor program would be better (My next
computer .......). Power supply is a homebrew Kludge which is ugly
but conservatively designed (10 amp @ 5v. ). TV monitor is a 12"
Motorola AC/DC with isolation transformer which works well,
After writing several game programs, I decided that hand
assembly was not the wave of the fubure(even with an electric
eraser - modified wire wrap gun). On investigating monitors and
assemblers, I decided the MIL Monitor 8 was the best way to go (even

though it ig gmly a "one pass" assembler), The Monitor 8 was modified

! so that it could be used with the Digital Group TVT and cassette
i interface. I also couldn't resist adding a few goodies: such as
;softvure scrolling for the TVT, new commands to insert and delete
; 1nutrﬁctions (with automatic adjustment of program JMP and CAL
addresses to maintain registration nf loops), zero buffer area,
and load ASCII text into memory. These new’instructi’ons coupled
with'the original functions of the Monitor 8 (symbolic .a.nd octal
load and dump, copy and translate functions, breakpoint insertion,
program execution, and editing capabilities) make a very handy
monitor in 3K of memory. The modified Monitor 8 will be available
through the Digital Group.

I would like to put in my vote in favor of the computer
conference as suggested in NL #12 by David Christianson. This
would be an ideal format for the NL to evolve into now that schematics
and kits are available for 103 Modems. This would save a lot of
paper, postage and delay . It seems like the logical next step.

Please keep up your effort,

We_ need your cpen forum, informel

format free of advertising bias. Sincerely
erely,

Aok e 10

' which was to be returned to GNC when the kit was completed.

. the MITS people appeared to be one of candor and honesty; however, when their responses

© March 1976

EHEHE |
L | P.0.BOX 36 VERNON HILLS, ILL. 60061

Last November, a company called Great Vorthern Computers ILtd. had published in the
VNicro-8 Newsletter a letter, requesting people to help debug their computer kits'
documentation. Individuals selected by GNC would be allowed to purchase a GKC kit
at a reduced price, and would receive two copies of the construction manuals, one of
This second set of
instructions was to be modified, corrected, and otherwise annotated, as required.

I wrote to them shortly after their letter appearéd, and received a letter in reply
early in February announcing that I was one they had selected for debugging. Since

I had thought of some questions concerning their systems, I attempted to call them by
using their return address and going through directory assistance, There was no
listing for GNC, nor for two other companies who were listed on the return address

of the envelope. It was at that time that I noticed the postmark - Tampa, Florida.

I have written them again, with a number of questions about their kits(one 8008-
based system for $295, and one 8080-ba#ed for $345), a few more questions concerning
the mailing discrepencies, and a suggestion that they call me to fac“litate my
response to their selection., I'll let you know what develops as soor as I know.

The Chicago Area Gomputer Hobbyist Exchange, CACHE, held its February meeting on
the 29th, at Northwestern University. Ed curry, vice-preaident of MITS, along with °
one each of théir software and hardware people. The general atmosphere generated by

to people's questions were viewed with more examination, it appears that not a great
deal of information was presented. Invariably, the MITS peoples' responses to
specific questions were "We've been swamped with work, so bear with our problems,”

or "We ship all orders within 60 days." This last comment brought a few chuckles,

and snickers, from a number of people in the audience. They showed some new hardware,
such as a 4K static RAM board, a 16K static RAM board, a vectored interrupt board, and
8o on, although none of the items seemed to have either a specific cost, or a delivery
date. The software presentation, consisting of a presentation of MITS' extended
BASIC disk system commands, was a farce, Not only is MITS' DOS nowhere near ready,
the presenter was inaudible, and appeared to have taken over software duties at MITS
the day before the meeting.

The high point of the meeting came after the MITS presentation, when we had three
microcomputers shown., We had an IMSAI 8080, and a PACER working; and a KIM-1, which
had been installed in a briefcase. The IdSAT is exquisite; commercial quality
throughout, a 30-amp power supply, and lots of room for expansion. The PACER, using
the PACE ml'zu, is a hex-fomat,‘s“eif—conbaimd system. I didn't get a close look at
the PACER, so I can't go into further details.

Our next meeting will be on March 28; no site has yet been selected. We have
tentatively scheduled a demonstration of the IBK 5100 portable computer(too expensive
for most of us, but we want to see it anyhow), and a presentation by a Motorola

applications engineer.

As editor of the CACHE Newsletter, I can qasily sympathize with the problems which
you and John Craig have had to face with the Micro-8 Newsletter, The first two CACHE,
Newsletters were two-men projects, as far as assembly was concerned. The quality,
however, seems to have made a quantum leap from the first to the second; hopefully,

it will continue to do so.

These comments seem to bring me up to date, except to note that I have a set of
NIL Mod-80 boards weiting to populated. Maybe next month. . . .

Geoftfey D. Lowe
4439 N. California
Chicago, IL 6Q56°5

Cordially,

Crod Faeone

312/588-7586

™

‘rrl':‘i.iz In the issue I just received, I noticed that péplo are

- now telling what other newsletters and things they subscribe to.

I currenily subscribe to: Byte, Pop, Electronics, Radio Eleetrenics,
3cieal  rig’ American, TCH, PCC, Electronic Engineering Times, a pair of
Audio oricnted mags, The Digital Group Clearinghouse, as well as the NL'.

Car SWIPC TVT is still awaiting the leving hand of a Maintainance
Person to marry it tc our PDP 8e, (When I tried, they just red each
other,) With all the pain it has been,it IS nearly compattible with
a ::letype,

Maybe I should not talk about this, but I am finally ready to
sene off the first of a series of homebrew computer design articles
tc O7 ¢l Helmers of e, I do not know what he will say about it
yet, If it were to be printed in the NL it wonld gobble up
of issves, I am currently titling it, aptly enough,"Designing a
Nomedi»ew Computer®,

The following is a list of why, far my first system, I have
decided on using the MOS Technhlegy 65023
1) It is the first and thus prens to errors, e

2) 1 have no experience in devising the necessary cleck sireuits
necessary for nearly every octher MPU im existanes, It's built inte the 6502, .

3) MOS Tech, has come out with hardware and software manuals .
that make most of the work easy,

L) The 6502 treats I/O devs. as memery, an imperitive need with
my up and comnbng moddficatioms.

5) Due to some of the imnovative thimgs I plaa to add, 1 WaNy .
to start nearly from scratech,

. 6) In order to Xeep costs as lew as ’.”mlz, . yr: n-::l:;lu-
has been that the 6502 is am 8-bit processer. bits deub. .

' hardware in mest cases, and 12-bdks is an outright paia inm view of

all these now 8-bit erientsd support chipe that ire cemming out,

7) 1 do not plan on jusp designing ome system. My lln' ene will
almost deffinitely e based on the Intersil 6100 echip, I am a devout

PDP 8 freakill

8) I have all the 6502 hardware documentation em hand, I don't
know how long it my take to get comparable infe frem Intersil, I do lmow
that it will cost a pile frem anybody else. X

Together, these reasons apell MO3 Tech. 6502, After I have gained
experience, and time, I will jump right into an Intersil systea,
. The priwe advantage of an 8 bit sysbem,theugh,lies in the relative

memory. Accordigg to the dxta I have at this time
fropenaivenges of 0Ty memory for® sproXimtely 240,00 Kew,you &bt

$30.00 for the digitll(au]::p'- 8K memory PC board,
10,24 far IC sockets (OPTIONAL
195700 ur 126 91L02's  (Provided Steve Edelaan's deal werks out)
Using Jim Brick's pig 3 sacking technique, it is possible to
make the 8K board aceept up to 16 K

Now I have a problem, Currently, I plaa wy 6502 eard cage as
ten slots with a 72 linc super bus, Maybe it's a simplé problem,
but I have no eurrent data on bus drivers, (My most recent. semiconducter
data libramy is National's 19741) MNow do you get around bus expansion
if you have EVERITHING reading off of the address lincs, I lmew thmt
there is no problem up to ten slots, but what happens after that, De
1 have to pipe all my lines through anether set pf bus drivers fer every

v

——
20 February ‘]_9_76 .

I would hate to do an audit trail on how I happened to run across

your address. To make a long story short, I I:wve been trying for

the last six months to piece together enough information on the

8008 to assembly the start of a small system. Although I have

most of the hardware, including the 8008, I can obtain no specifics

on the CPU (clock cycles?/machine state outputs 50, 5.‘.’ 52, etc.?) .

My requests for information have been turned down by "Radio Electmmcs,

and ignored by Intel. Last week, I obtained a back copy of "The

Computer Hobbyist" which mentioned your group.

vide me with a copy of the MﬁRK-Blglani (lg‘g‘::/
atic), if possible, plus an 8008 user's gui e. not,

;gne?ead 3&: in gome di rec‘:ion in which I may obtain these items?

Please notify me of any costs which may be involved.

Could you please pro

ten slots, Also, what is the best way to terminate the data and control s
bus so as to limit ringing???? If these problems are easily soluable,

I will seriously consider godng to 20 slet cage. I am hpping that the
resulting cage will come off as samething like DEC's OMNIBUS, Please,
somebody help me with this.

Pinally, I am still interested in getting & VERY cheap model 32
printer for MM terminal, Also, can someone recommend either a
goed proccul%l have access to a high school Chemistry Lab) for the
making of two sided PC boards, Cr is it cheaper to send my schematics
to someone else, If so, WHO???

Yours jn Ho! t Computing,
8 7

William Cattey <

39 Pequot Road

Wallingford, Ct. 06492

1 would be forever in your debt,

LANNY L. LARSEN
650 Village Green Parkway
Newport News, Virginia 23602

Foor &



Jim Garrett
This is a pretty old letter so if vou are 52 koliingridpe In.
interested in anything here, write Jim Garland. Tx. 75041
and see what the present status is.

- Dear Friends,

In contacting MITS about the avalabil. . of there Altair 8800 * (trademark?)

P/C boards I have found that they are 1o lomger going to supply the boards

to the hobbiest. After checking around here in Dallas 1 have come to the
conclusion that if there is enough interest I will make an equivaient improved

set of boards for us at cost. The purpose of this letter is to guase that interest.

I am asking everyone that i interested in Altair 8800(*) -LIKE boards to

drop me a postcard (or letter) stating their needs and demand. These are improved
boards (A DISCLAIMER: I do not offer Altair(*) products or kits, I sell parts and
accessories which can be used in the Altair 8800(*)).

The display board will contain the neccesary mods to pﬁ‘vide an octal display (for
approximatly $15Ain components you can read octal insteed of binary), AC switch
improvements will be instituted grounding on all boards wiil be improved, mods

to the CPU board will includéafeduced switch noise and better and more conventional
connecting between display board, the memory boards will have provisions for a DIP
switch for address selection (no more jumpers) and the power supply board will have
no tor few jumpers (this will improve reliability).

. The' tenitive prices are as follows:

Description of Board

Cost (Estimated)

CPU - $18.50 ALL BOARDS ARE MADEJ

4K Memory (Static or Dynamic) 18.00 TO MIL SPECS WITH

Power supply 13.50 GOLD PLATED EDCE

Display and Control 33.00 CONNECTORS OF 1/16
INCH MATERIAL.

SET I ( 1 each CPU,P/S,andD/C) $58.50

SET II ( 4 each of either static or dynamic) 65.00

SET III ***** SETS I + II #x#ws $115.

o
S

(This includespostage, insurance and full documentation of all mods.). \
I am willing to produce any other boards if there is enough demand. Along the |
same lines I may be able to supply the dip switches, connectors (both 100 pin

. and IC) and miniture switches if there is enough interest at OEM prices.

Let me repeat that I'm not in this to make a killing, I am interested in producing
a high quality product and making enough to build my system.

. yet.

- February

. shipment of the Comter II is January 16, 1976.

-economical to scrap the 256 wordsof static memory, but I was under
. the mistaken impression that some static memory was necessary for the

- Some other hobbyists I met convinced me that I am not going to be com=-
‘pletely satisfied with the Comter II, because

' serve me better.

December 15, 1975
Dear Ial,

Roland V. Lupient
Route 3, Box 303
Eosinee: WI 5&455

The time between the date a let“er is written to you and the date that

the informztion gets nublished can make the information a bit misleading. 1

For example, the Fovenmber 1, 1775 newsletter stated that I sent my

Altair 8800 back to NITS on Kay 22, 175, and that I did not ret 1t back |
Actually I -zot it back on June 11, 1375. I nad SC10 on the CPU i
board conne-:ted betwecn PSYNC and ground, the directions and drawingcs 1
in the construction manual arc not the ciearost. They relocated it,
cheéked the voltages, installed a deposit modificatisn on the display/
control board, charged me 311.00 for % hour work and 35.00 shinning.

On June 18, 1975 I ordered tane IC's to oxpand the 1K board from the
256 words gupplied with the original kit to 1K, changed ny order of

2?: 1975 from the Comter 256 to tae Comter II, ordered the
Tine Printer and Controller, and four 4K Dynamic 3AM bo-rds.

Everything, except the Comter II,arrived on Uctober 1, 1775. Two

of the 4K Ram boards were returned to MITS on December 10, 1375 be-
cause they failed to funeticn properly. - A wrong resistor was supplied
for the Serial I/0 board for the Comter II (the board was shipped,
but the terminal was not). :

On October 20, 1975 my order for Extended Basic software and the
assenbler package was acknowledged, but backordered, and scheduled to
be shipped 12/27/75 and 11/19/75 respectively. +he latest sromise on

L xy

T'ow that I have learned a 1little morc about the Altair 8300 it se ms
that expanding the 1K beard was a mistake--it would have been more

successful operation of - the computer.

of the limited disnlay
capability that it has, and that the Typewriter II from SWTP night

I would like to hear from anyone who might be able

to offer any other solutiop for this terninal, keyboard/disnlay problem.

Please enter my order for Volume 2, 1 thru 6 of the "Micro-8 Newgletter®
$6.00 check enclosed. My of”ice pfzone is 715-457-2139, home 715—%57-2505.
I hope you can keep us to NL, since there are not enough hobbyists here
to form a club and the KL is a rood substitute.

If the demand is enough I will send out an order form by the middle of January to
-everyone. that sends a postcard or letter with delivery to begin the latter part
of Febuary or first of March.

Thanks ,
10l21/75 . ' :

Yes, of course I'll send you six bucks for Volume 2 - 1 thru 6
(Enclosed is my check for samé). I've never enjoyed a publication so
mich. Usually only one or two articles in a magazine interest me and
one reading usually does it. I'm interested in every article-letter
Micro-8 prints and I read 'em again and again. I'm going to be very sad
if and when you close up.

The computer bug hit me in a big way back in Oct 75. Since then I've

Dear People,

First please enter a change of address from PO Box 5104 to the above box

number, everything else the same.

Second, Could you please ask in the newsletter if anyone else received
the Sanders 720 terminal that was offered for a while earlier and whether
there is any information (schematics abd such) available. I and a friend
of mine in South Carolina have one each and need the info.

I have sold him a set of KOD-8 boards and ROK that I haven't had time

. to get into (moving etc) and am helpine a friend here with a 4800 syssem
for stock market
usong a smoke-damaged Ball monitor that used to be available around here,
a Herbach& Rademan keyboard,based on the Ann Arbor te nals circuits,
and using the Univac orinter mechanism I got from Fini-¥icro-iart for
hard copy. I want to do a graphics terminal with a 4800 for intelligence
next, but that is some in the future. I am also lookine forward to seeing
what Godbout turns up with on his 16-bit sytem.

FYI and probably worth following up. Steve Wozniak who is in the
Home-Brew Computer Club here has designed

can be built for less than 705 and has included a serial £IA interface and
rolls, It is called the Call-computer terminal and the info may be available

from them. It uses 22 chips and is pretty simple. It would make a sreat
console for people with brisht 7t « Thate adl the info I have on it.

Douglas Faunt Thanx
&c)( S

PC Box 60116 fous
Sunnyvale CA 9U407%

stuff. I am also working on a alpha-numeric CRT terminal

a 4ox24 TV terminal that probably T111 return immeciately?

been devouring eve: ng about it I can get ahold of. I'm in a rural |
area and if there ars any other computer enthusists near I'm not aware of i
them. I live in thé eastern panhardle of West Virginia about eighty miles

away from Washington. If there is a club in Hagerstown, Md or Frederick, Md
I'd 1ike to know about it. Your newsletter is my sole present contact with
others.

I have subscribed to the Computer Hobbiest (six weeks ago - no
{ response) and Byte (four weeks ago - no response). I want to get the
back issues of ECS and wrote to Carl Helmers as suggested in u-8. Carl
said no sale, no loan of remaining copies. Will you lend ne yoursf
I will photo copy & return immediately and ar willing to zend you a
security deposite sizeable enough to insure return. Same dismal respose
to efforts to get Mark-8 plans. Traclked down the back issue of Radio
[Electronics thru interlibrary loan, found only the description and sent
¢ off for plans to RE, Naturally I found that offer closed out. I still
Pwant. the plans; the modifications written up in u-3 don't do e imch good
*without the schematics. Will you lend me yours with the undsrstanding
If nothing else, could someone in your zroup
xerox tie schenaticsf Thats all I really have to have. @th that in
mind I'm enclosing an 3ii and an extra two nuck chack to covar the zerox
cost. I'm especially interested in the Mark-8 control pznel.

Thru your newsletter I learned of Robert swartz, sent for and promptly
received Mod 8 and Mod 80 cocumentation. de provides a sood service.
For those ho arzs interested: 3pace Circuits!' nuber is 519-742-5896
out paone orders with chergs card ~umoers are nol accspiel. They proaiss)

two day

saipment out of stock 1u:
7 boards 10D eitner od8 or 80 is currently (Jan 30) $86.70.
are still $13.00 except for prom programmer backplane at $24.75.
$10 postage & handling and 8 % duty still nold.
anit in a Mini Micro Mart RM terminal and have been promised by Maury over
the paone to get shipment immediately after receipt of order. After the
warnings in your newsletter I am very fearful, but he is the only one I know
with a Rix for sale.

Enclosed is a bulletin from Frcessor Technology describing a
memory stand-by operation. 1 have made the modification on
board and presently use a 2V stand-by power supply.
The only problem 1've encountered is that all AC power to the
peripheral equipment must be turned off before the computer
is shut down. Turning off everything with a master switch
caused garbage to be loaded in memory.

The SWT: TVT-2 has provisions to load the cursor position
register directly and thereby moving the cursor anywhere on
the screen. This will greatly increase the update rate of the
display when only a small number of characters have to be dis-
played (1 cane up with this circuit to speed up the LIFE game).
The character position is determined by 1C35 and 1C27A; the
line position by IC34. A total of 9 bits are needed for cursor
positioning requiring 2 output ports. This also makes the soft-
ware somewhat messy. 1ln my interface the first output in-
struction latches the first 4 bits in a 7475 and the cursor

is set to the home position (resets 1C27A). Next the remaining
5 bits are sent out along with a strobe pulse to loed the
register.

Some comments on suppliers. I have received excellent service from
James and Solid State Music. I'm sending a letter to the FIC
regarding an order I placed with MiniMicroMart in June 75.

Two requests for a refund have been ignored.

Adolph b Stumpf
5639-A Ute

Glendale, AZ 85307 Sincerely ypurs,
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> all i boards. The basic sat of
Extra boards
The

I intend to install ‘this

I'11 let you know how it all turns out.

I'm an ex-heavy ground radar teq now highschool chemistry and physics
teacher who does a little land surveying on the side.
cira 1969, with no peripherals.
typewriter so' that I didA't havé to hand copy everything the Hp9100 does.
Thus the interest in the RM terminal.
year to get nmy system up.
that time.

I have a HP 9100a,
I would 1ike to interface it with an-intellegent

I expect it will take at least a
I certainly hope you're still pablishing at

Teriff C. Young, Box 826

31 Jan 76 Shepherdstown, WV 25443

Sincerely



Enclosed you will find a paper entitled "One Bvaluation of a SPHERE
System" for publication in Micro-8 NL. I have also sent a copy to
Peoples Computer Co. to get as much hobblest coverage as possidble
(I realize some duplication will occur). :

I have a request to make. I would like to know of any indxpensive
1702A PROM programaing circults that I can buy or build that will be
compatible with my Sphere system (as is or by modification). I have

keyswitches was one that Sphere had soldered into the board as a PC board
correction.

The CRT Board

The instructions consisted of 2 pages of assembly procedure, a parts
1list, a part layout sheet, and schematics. I spent about four hours
assembling this board. Numerous resistor positions on the layout sheet
were absent or wrong; part count and components delivered were wrong in

3.

a couple instances; instructions to complete the RF section were not includedthe sockets,

and one PC board layout error which Sphere had corrected was evident.

An RF transmitter can be added to this board since the PC board has
the etched area available. The circuit for the transmitter is ldentical to
the TVT circuit published by Radio-Electronics.
available for affixing a Gaussian shleld. I made my shield from copper
screen, cut to form a five sided box. All edges were soldered and silicon

: module.
' Also, the lack of

i
There are also pads _,. Software

5. The Terminal Module
The assembly instructions con

sisted of no assembly procedure, a parts
1ist, and no part layout sheet. « this

1 spent about one hour assembling this
Again, aissing hardware and some tolsrance errors caused problems.
H h assembly procedure #nd a part layout caused frustration,
. oReTe. B . . - .
The boards ard good quality and the plated-through holes saved untold

‘he CPU is not addressing this memory segment, 1.e. the CPU takes precedence.
All connections between boards (address buss, data buss, control

buss, and power supply voltages) are made by ribbon cable and DIP con-

nectors. I have experienced a couple of problems with the DIP connectors,

First,the connector/socket interconnection is not real tight so that

the connectors tend to work themselves loose. Second, the pins on the

connectors are somewhat frail and 1 have had two pins break off during

insertion. a:wnam care must be taken when inserting the connectors in

missed proper insertion of the power suppl

by MMM ..uz.wmp uo%«m“ Luckily the boards are E.w:anoa m”.w:wnamomnawwmwam

positive voltages the negative supply 1in

Tirned sut ors o> 3 pply es and vice versa and I only

It 1s evident that Sphere has some good software writers. Within

ply, divide, ASCII-to-Base and Base-to-ASCII

and more.

a copy of the Intel circult and it is quite complicated and heavily prodlemss, The only thing that I am apprehensive about is the narrow etch
discrete. There has to be a better way. I could design my own but why widths, Because they are narrow, soldering and unsoldering components can M
re-invent the wheel. cause the etch to 1ift away from the boards; also, ohmic drops and noise 4 & o
Speaking of re-inventing the wheel, I grew tired of waiting for Pproblems can occur. There are more than enough decoupling capacitors on 2 u 2 S w
Sphere to deliver my cassette interface so I designed my own., It uses all of the boards. 248 mﬁ.m " ]
Manchester (Alken F/2F) coding, has no one-shots, will tolerate +25% Any missing.parts and hardware were promply sent. The new assenbly CEe R enEg
to -31.25% speed and/or freq ’ at 1500 bps -."_E 1 Procedures (included in the Operstor and Reference Manual) have been up- ) m.a.._.. -
800 bpi, and uses 16 IC's. Why go against the KC Std. you asked, Wel. dated to include some of the procedures that were missing from the original H] 3 - )
for trading software I will have a KC Std. via Sphere, but my own instructions. However, I must say that a major deficlency of this kit is the * R ue
“design 1s more efficient at packing data and record and playback times. documentation. I believe that the assembly procedures are not nearly S. m Egc 8%
However, if you wish to use the KC Std., changing one timing circuit sufficlent for the general hobblest. Sphere would do well to survey 0S8, 8985
will get you there. If you are interested let me know and I will do ' Hoathkit, SWTP, and MITS kit assembly instructions for use as guidelines R & 2w “..m
a short article on it. Y #rul ' to improvement. After reading the Operator and Reference Manual,it was 2 88359 v
I guess that is it for now. ours Y found that the manual could also stand a vast amount of improvement. I 3% a 8 rE w.. S
2309 Hazel Ave. estimate that there are at least two typ cal, cal, and/or TESELAE w
Dayton, OH 45420 m; ¢ technical errnrs per page. m umm.mwmue
- O -
March 5, 1976 Charles E. Burton, Ph.D. Debugging mnmm £ mmm
) One Bvatustion of a” SPRERS-Syween' After the companents were soldered to the boards, the flux was TgSECiTe
Which Processor? . removed by using a toothbrush and alcohol. I found that backlighting "o 5% b 25 8
the boards with a high intensity light allowed me to easily find most §8 B2c.n
In the early 1970's Intel developed somc mMicréelectronic circuits solder brid H + b some of the component solder pads were 8,= 2z 38
that would revolutionize the electronics "industry and would intrigue 80 close to etch lines, a couple of bridges appeared as though they were 2 ., ¥32 B (Vs
hobbiests. Although the Intel 4004 was developed first, the Intel proper solder connections. In particular, one of the clock circuits had g g stm &a°
8008 has probably been used by more hobbylsts than the 4004 because such & solder bridge and 1t took me about two hours to find it. 28 .mm - )
of the design of the Mark 8 and of the Microsystems International Much has been written about "the front panel vs. the software gT=tESE T
MOD-8, The major drawbacks of the 8008 are the lurge quantity of monitor.” - During the debugging of the system, a front panel can be in- 528 .2t 8
overhead circultry required and the slower speed, when compared with “valuable. If clock circults, memory address or data busses, etc. are voLo . §ge. O
the second generation devices; however, the price made it attractive. defective, a system monitor is of no usel I started degugging the system Teee 8883
Then MITS introduced the Altair 8800, using the Intel 8080, and the with a VOM and a logic probe, Progessed to an oscilloscope, and ended m.t m.m. © .m Q f
hobbyist market exploded. Now kits are available which use the National with & logic state analyzer. In all I spent about seven hours running b 238 2
IMP-16 and PACE, the Motorola 6800, the Fairchild F-8, the MOS Technology down ‘the various "bugs." . ’ pEdgt2EVE
6502, the Intersil IM6100, and others. After surveying all of the I had and still have some powet supply problems. The zener diodes mnv.n 2 i3y
availablie microprucessor data, I decidel to gc with an MER0O systems and the series resistors of the -5 volt and -12 volt supplies run extremely s ) ev 5 & &
although for software support the IM6100 might have been a better choice hot. ‘Increasing the series resistor to reduce the zener current would 5038 nbLd M
since it emulates the PDP-8/E, thus opening up & vast library of DEC probably alleviate the problem. The +5 volt and +12 volt supplies are mm nezhe 8
software. The M6800 has an architecture similar to the PDP-11, treating low, but within the regulator specifications. However, ohmic drops x & “e 5 “ o %
1/0 and memory addressing the same, The chip family approach and a in the cable from the power supply to the terminal (about ten feet of ¥ 2 ml 27 M 2
single power supply are also desirable features of the Motorola device. 22 AWG wire) and in the interconnecting and distribution ribbon cable veExenes
(about four feet of 30AWG wire) drop these voltages to near or below
Placing the Order the lower limit of the IC supply voltage specifications., I believe that V@
1t would have been much better to distribute the unregulated voltages S8
Sphere was probably the first company to introduce a system using to the boards and to put regulator circults on each board. The system .mu.w“. ° a3
the Motorola microprocessor. They started their design in early 1975 cost would have increased somewhat, but the problems with ohmic drops eef 5 um o ha
and I belleve their first advertisement appeared in Radio-Electronics would have been overcome. Ss8ng, B .n
in July, 1975. Their introductory offer was very enticing and subsequent The power-on-restart circuit only works occasionally, However, “uHlge @ 2a
telephone conversations convinced me to take a chance on this new system. & "fix" has been suggested in Sphere's Global News. °8 g 3 w.m g8
I ordered the System 2 kit containing a CPU board with ¥ bytes of Another documentation deficiency that s also evident 1s the lack of PP g m £ 28
dynanic RAM, a CRT board (similar to the TVT video generator), & keyboard,  information en debugging any hardware problems. If the kit bullder does 33% g HEE
a Communication/Cassette board, a power supply, and a terminal, Their not have a good understanding of digital circuits and the other circuits 2808 e® o o g
introductory offer included a 180 day guarantee and a 9§ rebate for late vhich make up the kit, he will have a rough time during this phase of a8 m hgg S 3
delivery (in excess of 60 days). the kit const uction, Also sch C errors oan make things even worse! 25 E,o8 @ t
) Hardware ) : R ) - m.h.wW..Mn g2
Delivery ol S8 % 347
The CPU board contains the M600 CPU, four 17024 PROM'S (1X bytes) S82EF8 o9 ¢
The kit was not delivered within the 60 day period and Sphere lived containing the Sphere Program Development System(rus) software, eight TR 4 Syl
up %o thelr rehate offzr. The kit did arrive ahout a month later and it 2107 dynamic RAM'S (4K bytes), an optional PIA, a two phase n%moo-w m. - m.t s
came in five or so installments. However, as of the first of the year, clock, a refresh clock, a roal time clock, and control logle, The de” 2R °%§
the Communication/Cassette board has not been delivered. This late system clock phases (1 and f2) are derived from two monostable multi- “3 m w..n S e L
delivery is due in part to a redesign required to make the cassette vibrators configured into an astable arrangement. The #1 time is about 3% s53 3 =2
interface compatible with the BYTE conference standard. The delivery has 500nsec. in duretion. The 62 1s about 820 nsec. for all cases except *RRACS .m. LR
been promismed for March, 1976. The Operator and Reference Manual and the during a write RAM cycle where it 1s 1000 nsec. This cycle time is 3% unme.d.m onelg
Systen Software were not delivered until about 14 months after the to S0% longer than the fastest CPU clock rate. The dynamic RAM refresh - ms TEEES 2 #
parts were received. 1s not done on a cycle steal basls but shuts down the CPU by pulling the A co & .m.n S8
HALT line low for 64 system clock cycles out of about every 2 msec. S EL] §85°, .
Assembly The refresh clock is also derived usling two monostables, The n.m.« ynd¥ Mhm
real time clock is derived from the refresh clock using a binary counter 8.08% PRt
1. The CPU Board to produce 512, 256, 128, or 64 Interrupta per secand (Licd to 14q) 23 e L2830
The instructions consisted of 1} pages of “sseadly procedure, The action of pulling the HALT line low during refresh causes two Luon m 3 m “% m. e EE
% Parts list, & part layout sheet, and schemtics. I.spent-stout five . prodlems. First, software tining loops, & major programming tool, are ;peeden™ s
* hours assembling this board, The 1702A's-containing, Wwdsh sonitor were 1mpossible to use reliably. Second, the real time clock suffers from a 8 m.h 585838
not included with the parts and were not received w3 #imenber, - One similar problem since all interrups are ignored while the CPU As halted. .m.n BHFcEE m.
resistor was mislabelled and on the layout sheet; there were mo.instructions There 1s another problem with the real time clock. It has the lowest 222 .nm .g v.m
on using the real time clock; a few of the parts were crowded making part priority in the interrupt structure since there is no way to directly hm 3 CE.% $3 2
insertion difficult at times; and there were a few errors on the schematics. detect that the real time clock was the interrupting device. All other .m Eoo wlle m.s
1/0 devices whose interrupts are enabled must be polled before the real 2 m SREgY- A
2. The Keyboard time clock can be assumed to have caused the interrupt, i.e. assumed by 8 Te n.m § <9
The instructions considted of 3} pages of assembly procedure, a parts default. I md 224988 28
list, a part layout sheet, and schematics, I spent about five hours The keyboard module has and is still glving me 90% of my headaches
assembling this board. The assembly proceduré for the space bar was The major cause seems to be the keyswitches., The keypress codes are '
_ absent from the instructions, causing some head scratching. The key- derived using the system clocks, two binary counters and a one of sixteen
switches are similar to those used in the SWTP TVT and thelr reliability decoder, i.e, a multiplexing scheme. The keyboard 1/0 is done through mm =
is questionable. At the outset, four checked out bed, i.e. open or short $ofa PIA, leaving the other 4 of the PIA for a user defined function. nd?
After assembly, three turned out to have extremely bouncy characteristics The CRT board contains a video gencrator (similar to the SWTP VT) b .8
and two went bad (shorted) during a three week period of no use. Sphere etched area for an RF oscillator/twin lead antenna hook-up (parts and .m al ™
indicated that the manufacturer has tightened thelr QA and if the owner connection instructions not supplied), 512 bytes of static RAM and a + 448
wants to return the old switches for exchange, along with $5 for handling, video clocking circuit. The video clock is also derived from mto mono- H geb
Sphere will replace the keys. The major problem is that after the keys stables. This clocking method does produce some waviness in the display e 42w
are soldered in place, unsoldering may destroy the etch (because the lines The RAM not only provides storage for the CRT characters (32 characters ’ ] S
are very thin) and the plated-through holes. per line by 16 lines) but is also memory for the CPU, i.e, directly m 4%
There were a few PC board layout errors which had been corrected by addressable. The nifty part of this circuitry is that it has a DMA > e
Sphere by cutting the etch and running wire. One of the original bad controller, whereby the video circuit can access the memory as long as £ m
M
€ %
§ 2
~ ~
K] 3

good software.

the 1K bytes of the PDS PROM'S is an Editor, a Mini-Assembler, a Debugging Aid,
and some Utility Programs. The Editor has full cursor control and

" scrolling capabilities. The scrolling can store and retrieve text through-
out the entire extent of the memory. . The Assembler allows for 63 one

The Power Supply Module . y ‘character labels and origin and equate pseudo-operations. The opcodes are

The instructions consisted of no assembly procedure, a parts list, resented as two hex digit codes. The operands are defined as data

a part layout sheet, and schematics. I spent about four hours assembling Moso byte), extended (two byte), or relative and take the form of two

this module. The major problems came from missing hardware (nuts and bolts)or four hex digits or a label. The Debug routine allows for addressing

and a couple of misdrilled holes. The lack of enclosed assembly procedure any memory location, viewing the contents, and changing the contents;

caused some frustration, the stack can be retrieved and modiflied; breakpoints (using Software

rubber glue was applied to the base of the shield to insulate the shield,
thus preventing component shorting. Wires were soldered to the screen,
then soldered to the shield grounding pads.

4,

Interrupt) can be set and reset; the Assembler symbol table can be ac-

cessed; and a program can be executed

Utility routines include multi:

conversions, CRT 1/0,

Sphere has what I consider some ma

pecially the keyboard) and some very
Sphere is one of the few companies that sells a compl

Comments
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Scope display of eight signals
helps debug sequential logic

by Matthew L. Fichtenbaum
3eneral Racic Cu Concord Mass

When debugging sequential logic, an engineer may
have to observe several signals simultaneously. Logical
states and the times that they change are of primary im-
portance in the visual display; the exact values of volt-
age levels and the duration of rise times and fall times
are of lesser importance.

Two, four. or eight digital signals can be displayed on
one of the two channels of a Tektronix 454 or similar

dual-trace oscilloscope. as demonstrated in the photo-
graphs on the next page. The other channel may then
be used for triggering or for ubservation of a ninth sig-
nal. The eight signals are treated as logic levels and are
gated by a digital multiplexer. Although this procedure
does not presenve voltage levels and wase shapes. it
does achieve maximum speed with simple circuitry

The circuit for displaying the signals on the scope is
illustrated in Fig. 1. The 7493 divide-by-16 counter (U3)
is incremented atter cach scope sweep. The counter
steps through the cight inputs sequentially. and the ex-
tra stage compensates for the use of every other sweep
in the “alternate™ display mode. The counter’s highest
three bits select an input signal via digital multiplexer
Ul. which is a 74S151 TTL Schottky type. At the same
time. the CD4051 ¢-MOs analog multiplexer L2 picks a
de voltage off a resistor chain. This voltage is summed

WILLIAM T. PRECHT & ASSOCIATES
Data Prozessing Consultants .

1102 5. EDSON
LOMBARD, IL. 60148
620-1671

Dec. L, 1975

Dear Hal,

I just received the Nov. issue of your newsletter, and am
enclosing a check for $6 to receive the next 6 issues. Althougzh
I am sure that it represents considerable personal sacrifice to
you to put out tne newsletter, I certainly hope that you will
continue to do so. For most of us in the heartland, yours is the
only up-to-date and unbaised source to represent-users from
coast to coast, and provide comprehensive news from suppliers
on the west coast.

SV
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1. Multi-race sdagler. Two, four, or eight digital nput signais time-share the channel-2 trace of a dual-trace oscilloscope by means of this
circuit. The digital selects gial inputs In cyclic and 'he analog multipiexer separates their wave forms ver-
tucally: sweep counter drives multiplexers Switches S, and 5 permit display of ont. ta .~ four digita. wave forms. instead of exght

75

2. Signal tracing. Channel 2 of dual-trace
scope is multiplexed tg display eight different
logic wave forms in (a) and four wave forms
in (b). The channel-1 trace, used for trigger-
ing, appears at top in both photos; it is
brighter than the channel-2 traces because
of its higher duty ratio. This simuitaneous
display of several signals is convenient for
logic-circuit debugging. High and low states
and the timing of their changes, are indi-
cated accurately even though the muitiplex-
ing does not preserve voltage levets and
wave shapes. The multi-trace adapter circuit
is shown in Fig. 1 on the preceding page.

with the digital signal, providing a different referenice
level for each trace and thus separating the traces verti-
cally from each other on the screen, as shown in Fig. 1.

% ud

~ ~

If switch S, is open, the scope displays only four
traces (digital inputs 1, 3, 5, 7). If both S; and S are
open, only two inputs (3 and 7) are displayed.

This time-divis. .

The 500-ohm variable resistor adjusts the
of the dc offset, varying the trace separation. The
scope’s variable vertical-sensitivity control may be used
10 adjust the over-all display amplitude. The 200-ohm
potentiometer is adjusted for best transient response.
Both the 500-ohm and 200-ohm pots should be cermet
or other noninductive types. The three 560-ohm resist-
ors pull up the levels of the inputs to the multiplexers.

The resistor chain could be replaced by eight poten-
tiometers in parallel, with their wipers connected to the
input terminals of the CD4051, for separate adjust-
ments of the vertical positions of the individual traces.

wltip g of channel 2 on the,
dual-trace scope of course makes the signal wave forms
less bright than the channel-1 trace. In Fig. 2(a), the top
trace is scanned cight times as often as each of the lower|
cight traces, and in Fig. 2(b), channel 1 is scanned four|
times as often as any one of the four offset wave forms
that share channel 2.

The circuit may be built in a small box, with appro-
priate connectors to the scope and inputs. It should be
used near the logic circuit under test to minimize signal-
lead length and circuit-loading. Only 5 volts of dc
power are required. m)

My personal Altair "toy" continues to grow, mostly with
enhancements from Processor Technology, whose attitude and product
quality is unexcelled. I have their 2K ROM board, LK RAM,
3P+S 1/0 board, Mother Board, and the Video Display module on
order. My only previous q uibble had been about price, but now
with group purchases, that is being erased, too. If their ROM-based

is as good as their Software Package #1, I am sure I will go tHat
route with them as well. (No, I don't own any of their stock): °

Our Chicago users group is growing rapidly. We now have
almost 200 on our mailing list, and meeting attendance has gone
from 30 to 70 in 3 months. Our new name, by the way, is CACHE,
(Chicago Area Computer Hobbyists' Exchange), and we are now 4
setting up memberships, regular meeting sites, and breaking into
committees. Full information can be obtained by writing to:
CACHE
P.0. Box 36
Vernon Hills, IL 60061

_He would like to form an association of user groups, both
for information exchange and to increase our group purchasing power.
Maybe someday we can build it up to a national conference (everyone
needs a few of these to attend).

Supplier notes: When the new FTC rule goes into effect,
Maury Goldberg of MiniMicroMart may as well throw in the towel and
keep the loot he has acquired for his junk by misleading advertising
and Big Talk on the telephone. As P66 said recently,"in view of his
apparent reputation, we will not waste space printing his address.”
The MITS mobile was here last week, and put on a pretty good
show. Mike Hunter ("the van men") does a good job, and the 8800
does its thing with a very nifty BASIC. I don't know why anyone
would pay $12 a month ahead of time to see it, though.
Keep up the good work (please).

Dear Gentle P;ople,

Please send Vol. 2 NL's 1 thru 6 if it has gone. I realize that I'm a little
late with this but being the eternal optimist I thought I would try anyway.

I have been living in London for the last 4 years but am now going home. Home

is 1202 West Koch, Bozeman MT 59715. Please consider that as an official

change of address notice.

I have an Altair 8800 with 1K memory, TVT 11. cassette interface from iMs
Associates (if it ever reaches me) and an ASR-33 with a 115v 50 Hz motor in

it. Would sircerely appreciate any information as to where I could beg, borrow,

trade, etc a 115v 60 Hz motor for the ASR.

Now for the software.l don't have any. Am interested in MITS Extended Basic

but I am not very impressed with dynamic memory and I can't afford static

memory. One note of interest is that Mini Software, P.O. Box 7438, Alexan-

dria, VA 22307 is offering FORTRAN AND BASIC software packages for the
8080.

Here's hoping that you are alive, well and still publishing.

T anuans, 1576
Vaveomruni t, Dox >

F0 MY, Y 09510

it seems to be a OREAT idea.
I have available fiom me

easy to splice together to

Page 7

I have recently gone to my first meeting of the South Fla.
Computer Users Group. I wish that everyone in the Mami - Ft. Lauderdale

e inew sbout it. The group is Jest in it's early stages, but

for sale :

1) The total package of TTL ics and the 8008 for the Mark-8.

A1l of the pieces are unusedl and are on sale for $ 53.00R + post.

obtain the necessary double
2ach . 3oy » poat.

60 conn.

“incerely,

Please send me information on starting a subscripti
to Micro 8 News. : g cription

Dear Sir:

I have a MOS 6502 system in operation and would like
to possibly submit a construction hints article to

Operating System with dual cassettes (think of them as slow floppy disks)

your paper.
For an additional $3.50 I will supply all of the resistors except v 1
) ery tru ours
those for - the memory board. Cr 6008 aicne for $2495. y Mwy ’
- )ZJ_L Hotraon
2) I also have the hand-mede positive foil- mt}’em artwork for the
Le Six BeALDS Gerald D. Severson
Mark-8. All of the boards arecomplete except for the memory whbch 30 Irving Terrace
i Depew, New York 14043
has been adapted to 2102 chips which is probably 95% done. The % 36.00
- 1 would like to know if anyone has tried to
bus system has been adapted to .156 plug-in fingdrs (double 60) 114 conp. interface a high speed commercial computer tape
: .- transport to an Altair 880C for mass storage.
The approx. size of the finished boards would be about 7 X 10. 1¢ =~, T would very much like to hear from them.
3) For the above, I have obtained 28- 15 cond. double sided PC board
o Thank
e connectors. They are .156, have soldertail term. and are extreemly Tos, lllgggmls);rsgi‘: (133‘7:‘:’:

fin Allin

Kenneth Albin

Miami, FL



305 Jhckson Avenue
Crodkston .
Minnesota 56716 . R

Dear Hal, 26 February 1976

Enclosed is a photocopy of an article that you might
find interesting. For those poeple who are interested
-in computer conferencing I would like to mention a few
things. 1) Computer conferencing is in use in industry
and government. If you have access to a timeshare net-
work see if it has a conferencing ability and if it does
set yp a conference for minicomputer hobbyists. If it
doesn't have a conferencing ability write to United States
Department of Commerce, National Technical Information
Service, 5285 Port Royal Road, Springfield, Virginia,
22161; and request the EM1SAR1 program which has the
accession number AD767069/CPG (specify the track, density,
and parity you require). The cost is $480,00. 2) If
_ you want more information on conferencing read the article
by Murray Turoff titled Human Communication via Data Net-
works which was published in the January 1973 issue of
Computer Deeisions. Also good is publication R-32 (titled
Group Communication Through Computers) which is available
from the Institute for the Future, 2740 Sand Hill Road,

ameTo . . ae e ————

Menlo Park, California 94025 for $10.00. This publication

-.gives examples, explanations, and sign on proceedures for
the FORUM conferencing system. 3) The first gtep towards
use by hobbyist of computer conferencing is tb get some
experience with computer communication via telephone. I
would suggest that those poeple who feel they have the

ability write into the Micro-8 NL giving their name, address,

telephone number and time available. This would allow

poeple to set up sechedules for simple computer communication

experiments. These experiments would would provide infor-
mation, build interest, and establish a core of poeple
that could set up a computer conference., Maybe we can
-come up with a second generation Micro-8 Newsletter.

MMWomumH %oﬂﬁm.
- N HH mmmp Mmm

David Christianson

See s\ve u&i*\-w

new messages - - e
.?!N—o..«qmﬁﬁv :
retrieve messages by author: -

wait # seconds .- - - - PR
. wait until NAME does something - :
=" to sign off (then press CTRL & D keys) -

by . -

2

To shift to or from short
Toorm ey S e

o lines

To get heip from the explanations

John Ford
$561 Esplanada

Santa Maria, Calif, 93454

_Feb. 28, 1976

As [ promised in my last correspondence, this letter nos.oM!...- .p.r».
building asnd performance of the Computer Hobbyist's {TCH) tepe
cassette inlerfoce buerd,

First of sll, the price is rig The hoard can be bought and
stuffed for less than $80.0C, depending on the size of your junk
box. After overcoming some confusion as to the polarity of several
a7 the jumpers and tracing cne bed 3900, the unit came up like a
ebarpl The LED on the bosrd provides the user with a straight-
forward meana of chesking operation. I was z little confused as to
which motor ves actually zera and which was one, but otherwise...
no problems.

Fram a neriapmance stendpaint, it is heautiful. I've been using it
for several months novw and ean find ne fault in its operation. I
suspect that most of ue will he gradually meving toward the Kansas
City Stsndard for Llape recorder n\e Lut as a bdackup or in-house
vecorder interfaece, thc TCH wvery hard to beat., It is easy te
hask up, flexible in eperation; and superb in performance.

1 was a litile surprised to discover that T conld only read in 376
words instead of 377 (s full poge)
favercome by block aricnted software.

electronics

, bat this limitation can easily be

I streagly recowmend this unit. As a rank ametenr’builder, I can say

it was eany tn put torether, As an experienced goftware builder, I
.cnn say that it fills my requiremente very well,

Hal Singer also baa « TCH interfoce and we hnve experienced u difference

of recording times
Perhaps he will finé time in later correspondence to commenti on the

reasons for this strance snomaly. Pcrhaps oue of the IC's ccntrolling

ihe timi in n properly on one of our bhoards. In auy
event, t the individeal performence of t

K
L

he

;vich renders uwur tapes incompaisklc with one #novher.

- =2
® - 90 ] o
> g hHEO )
| ZuE582L5°¢ gx >
= fEOHE 6@ _owd O G T f
N B EERER T ol S 0O
2 HEW £% OrBwe~8Y 8 2 &
i S9Sv THEEEST .3 ~ —wEom <=
=3 wEBx B PLuInE~ o >8
) o - HP o ® 0RO o E 0o A -
co YLEE L5FETRSBEgS gE9E 4
o -
O QoA - QR w S8, a
<
So. £>E£ 0 >_ 08 _ & =z © o - »
ESO Ve g TeVe o o o
< o « go0 O HEN —QD kY
O AW sdnbesdem .00 ® 5
egw Egsg | gkAeg ~ 0 A °
SW Q ~ mtst@ﬂsr eu.tonvr. m
Eob CEdn fTReS8s3%88 ABEY
285 pogg B5Sg283diRe 853 .
ZE RLE8 ELfteiiE3 50263
S L -
o358 Swmwm nnmlmt.m e L,.B7 %%
T00 = B O g R3 >N 0 Eodao &=
“2& YgET Efpgda foed 55 2
~0 = -
5E0s §cau 48350 AbgS8 ) g€ w
Bot e3R%5e88%3y TESLE : &
s B0 0 mmibnsc.l <2 I s @
S0 g Ced RO AR EeTope - S &
S8 8d R ] 2 2 who 4w = Z
B OE ~g e ey = & - - g g
3 n o - o CRY x VO P Z O
- ag O T & R R 2
Q TV " WY M EHE>N A2 0 w
m “§ rneMneeﬁMsl u.nmm.e g =
. - =1
P H oS ei% - R < m..uo ian MM =]
© OB nnltwa s.eiw.,nt - o Z
] grYpgATdASswds" ang
oo s ogg §52%,_9¢go ~ag¥ =
PEEE BN TR0 | L R : £
a1 e 08 ow BERonbuad g o
on3IH O X £EE3% ~e 0@ ® <]
£200 P HOHNOAGO. OSHOS G S
Boxe £ OR LW Hecxo>xade o &
o= tIL.uwms R w o e
2l T OO N T o o Yo o ]
emblwno.lrt 14 PoE ko T O 0 [ o
LK PRI N R £ aboea S =
WP W OLO AL ONDDN O NI 9o o« = =z
= ~" 9o URALON—HOQH A 0 . s &8
PHoo AR 0HdAEHXPOR RO o pmy S =
o wn.o e5E 0k NP .c.e k4 n > @
] Ve 8O a0
EoRuw28Y 0, *23°8%88 M
SSERE35w 25 8%y Eob w52 =
HE 3 S0 gwb @ o Q= oeue >
o R = o P80 A @A~ D W e o =
~Eop8"ZHEF 2285 .50 p <Y -~ 2
§3 82 8FLEMEO NG 28 - Z o
328y 2528.282575 5E3%E 3 2
>34+ 0 tmtbit.mtnaa s.ws 2 M

XRA

uBA
LLI

LHI

work down

377
pPPP

ouice
Aconaom SCHOOL OF TECHNOLOGY

M»nc_.._.m DE TECHNOLOGIE
Dear Hal:

>_IOOZOC— COLLEGE OF APPLIED ARTS AND TECHNOLOGY

COLLEGE DES ARTS APPLIQUES ET DE TECHNOLOGIE
200 LEES AVENUE, OTTAWA 1, ONTARIO
200, AVENUE LEES, OTTAWA 1, ONTARIO

couece

It was good to see you again in L.A. Thanks for the gems of information.
They are worth much more than you may realize.

I talked with John Kiss re his PDP - 8 Assembler Language Programming. He
has added a section on 0S - 8, but he personally still works mainly with

the Algonquin Assembler. He has a lot of ideas, but is not interested in
publishing beyond what he has already done. The cost of the book is $3.48 +
Mw.mo handling from the Algonquin College Bookstore, 1385 Woodroffe Ave.,
ttawa.

Re our conversation about your newsletter, I enclose $9.50. I tried to
get an address/phone number for John Burgagn, but no luck. Can you help?
In particular, we need 400 2102 RAM's, soon! The price you mentioned is
1/2 of that which we can get here.

/start from page top,
/sets page address

Loop
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Human communication | |
T via data networks

Computer conferencing adds new properties 1o organizational

communication and already is cost effective for even fairly small groups

by Murray Turoif

Otiice of Emergency Preparedness®
Executive Office of the President

There are two major reasons why you should learn
something about p ing, Delphi® tech-
niques, and other data network communication modes.

One is that the capacity for group interaction, and
one's own efficiency in communicating with others, can
te significantly enh d with a well ived confer-
encing system. We have learmed this through direct ex-
perience in communication regarding the wage and
price freeze* and in system design work.

The second reason, to be developed later in some

" detail, regards cost. Economics already favors com-
puterized conferencing, even for fairly small groups,
within organizations that have computers and termi-
nals. As mini-system and terminal costs decline; and
digital data networks come into wide use, we should
by the lare ies find this ication mode to
b quite commonplace.

. Verbal versus computer communication

Some people best in the face-to-f

verbal mode. But difficulties can arise in group com-

ication, particularly where particip are at. dif-
ferent levels in the corporate hierarchy. There is no
opportunity for sub-group discussion, or perhaps ne-
gotiation, away from the main streams of the discus-
sion. One generally doesn't whisper or pass notes to
a neighbor. If a vote is taken, political reasons may
fead one to vote as a superior votes. Serious doubts or
possible difficulties with a plan under discussion may
not be ioned, or ively may be p d
so forcefully as to kill an otherwise good idea.

The verbal mode of communication has certain rules
and procedures that also inhibit free discussion. Only
one person may speak at'a time if the conversation is
ot to become confusing to the group as a whole. If
vou have something to say pertaining to the current
speuker's remarks, you must normally wait until he is
iinished, and even then you may not have the oppor-
tunity to ingerject your comments if someone else
cains the floor ahead of you. In fact. the psychology
of verbal communication is such that when you have

*(Views expressed in this article are those of the author and
do not necessarily reflect official policy of OEF. This marerial
is digested from a forthcoming book entitled “Delphi and its
Application,” edited by H. Linstone .and M. Turoff, 10 be
published by American Elsevier. New York.

Delphi refers to a number of approaches to obtuining cnd
combining informed judgments in @ systematic way.

S T e

Human communication . . ,
(continued)

thregds by utilizing unique identifiers, such as the se-
quence numbers or key words used in the discussion
itself, to define a particular topic.
One observes that the individuals communicating
through such a system tend to develop a feeling of
equality with the other group members. The resuiing
group atmosphere is very different from a committee
meeting where some ong individual usually takes con-
trol (even if only tacitly) for the purpose of sequencing
the discussion. The group itself does, however, wield
_impact on the individual. If someone is not making
sensible or pertinent comments, or if his remarks are
verbuse and deawn out, he quickly discovers no one
is commenting back on what he has said. In fact, he
quickly begins to wonder if anyone is bothering to read
. bis contributions.
In ied

o £ ing, any individual may

write a private message to any other individual unbe-
knownst 1o the rest of the conference members. These

_ messages may be “carboned” to any subgroup. There-
fore, two individuals may arrive privately at a joint
view on some issue, or on the remarks of another in-
dividual. This universal whispering capability is avail-
able for any use an individual in the conference desires
to make of it. This ability to carry out timely subgroup
negotiations could lead to more rapid resolution of
some particular issue. Private messages are eliminated
from the conference file after delivery.

Computerized conferencing can involve 30 or more
people, geographically dispersed, and participating
whenever they get a chance rather than according to a
forced time schedule. A conference telephone call, by
contrast, begins to get difficui: if more than five are

* involved, and all must be on the line at once. Following
is a brief description of the mechanics of using our
" present system.

How to get your fwo cents in
When a participant calls up for a particular session,
he will usually request first a list of the current status
of the members to determine when each of them was
last on and how many messages each received out of
* the message list. If anyone else is currently inter-
acting when he gets on, or should someone get on
while he is on, he will automatically be informed of
who it is. He will then respond to computer requests
for his name and security code, which logs him in,
after which the computer will begin to list for him all
the messages that came into the conference since he
was last on. At the completion of that list he will be
asked for any message he wishes to add.
When he finishes typing a message he uses a special
. symbol ( in our case the *+ sign) to have the mes-
* sage added on to the conference file. Before doing so,
however, he has available a number of cditing capabili-
ties which allow him to skip around the text of his
message to correct errors or make changes. After he
sends his message the computer will list any messages
which came in while he was writing his own, and it
then returns him to the writing mode for the entry of
a new public message. This mode provides commands
for special situations: writing a private message; cdit-

26,

obtained the opportunity to speak, the topic may have
shifted w0 the extent that your planued remarks are
out of place or too late.

Verbal heref P a sy
ous form of ication. Individual participation is
sequential and under the control of the group along

Human communication . . .

which costs out at about $7/hour per user for con

games.

:(cgn““u.d) ferencing, are shown in the following table:

- ’ Person's value ($/hou
of the computer are utilized also. For example, the Aternat cation mod 0 2 -
computer may aid people in finding discussion groups ftemative commuricabon e 4
that would interest them. Or it may provide models, Committee meeting where travel i

. simulati and other calculational aids or :gatzx:&iaks discussicn time— 4 3 |
structures to aid the group in focusing on their central - -~ -
teoncerns or interests. Telephone conference cail 7 5 :

Here are a few examples: . Committee meeting, no travet !
© A group of salesmen involved in marketing a line time—-ail in the same builcing 9 7o
heral a 5 con- B of ications effectiveness

of r 14 L4
ference for the purpose of comparing responses to
" d snalyzi L

with any explicit or implicit rules of order that apply.
In this atmosphere, one may either listen or talk when
allowed to.

Comp based group cc by contrast,
allows participants to be “talking” (by typing remarks)
or “listening” (by reading the remarks of others) as

. Divis‘ion heads in a company which is s;read out
geographically discuss and agree on their respective

more difficult. Some psychologists hope that the com
puter can become a useful tool in expanding the ¢
perimental basis in the arca of human communi
tions.® Certainly the concept of computerized cone

responsibilities for a g their
separate operations.

prop

they choose. Since the computer stores remarks until

each individual indicates he is ready to receive morel}i©

of the conversation, he can now control the rate of

o Technical librarians in a group of non-competitive
panies set up a d h p and

intly plan complementary acquisitions.

o A committee that meets only once a month uses

participation. If he chooses to listen, he can vary the
rate of the presentation on a crt screen for the purpose
of skimming, pondering, reflecting, or even ignorin;
what is being said. If he talks, his remarks will bﬁ
added at the end of the conversation list, and will be|
received by others when they have reached that point.)
This is “asy " ication. The group)
could be all talking or all listening at the same time,
and all could be at different points in the conversation.

This is “self-activating communication,” because thel
individual controls the ication rate and time.
In practice in p based di ion, a b

p 10 con-
tact and to arrive at the agenda for its face-to-face
sessions.

» Members of legislatures caucus at will with a
computerized conference.

® A housewife joins a local conference discussing
icurrent affairs.
» Students conduct an anonymous conference with
| their teachers to discuss problems and subjects in 2
course.

Conlerencing effectiveness vs other modes

of separate conversation threads ‘becoming inter-]
leaved, There is not the same pressure to restrict the
discussion to a sequential flow with respect to the spe<
cific topic of the moment. Therefore, individuals whol
wish to think about what they say on a particular mat4
ter may wait for a time before making their remarks
The fact that some of the others in the conversatiory
may have moved on to another topic does not detrac
from the ultimate impact of the comments. Furtherd
more, since the computer assigns a unique sequencq
- number to each message (in the order of occurrence)
and labels it with author, date and time, a later mes
sage referring to an earlier one need only begin with
“Ref. mes. #101.”
This is in sharp contrast to a verbal discussiony
where a typical comment referring back usually begins
“In regard 1o what John was saying awhile back abou
such and such . . . ... "
White there is a learning curve for effective use of
this communication mode, a group icating i

How can the cost effectiveness and efficiency of

p based i i against
otber modes of communication? A simple model we
have used is based on three parameters: average typing
speed of the individuals in a conference; average read-
ing rate or print speed of the terminal (whichever is
Ilpwer); and the average talking rate of the same
groupeif it were engaged in verbal exchange.

Using this information, and the aumber of peopie
in the group, one may calculate how much information
a group of proficient conferees at terminals could ex-
change i a given lime period and compare it 10 2
verbal conference. Some of these figures have been
plotted for various typing and talking speeds. Relative
effectiveness may be interpreted as the ratio of the
sumber of words a group can exchange via the com-
puter mode versus the verbal mode, given a fixed time
period for discusslon. Another way of viewing it, given
a fixed number of words to exchange among a group,

: is as the ratio of the time needed to do it verbally

this manner becomes accustomed to this oscillating
form of communication after a few hours of practice.

Furthermore, the sorting capability of the computes
can be used to regroup the discussion into its separatq

29

versus the pp N

This analysis can be extended to costs by consid-
ering average hourly salary. Given a specific com-
puter system and its cost for conferencing, that added
cost can be traded off against the time the people in
the meeting save by using the computer, where a
dollar value can be assigned to their time. It is quite

R Y PR . Lom
ing an earlier ; retrieving edited in
certain. time frame; and so on. All these options arj
described in the User’s Guide (page 27). L
When. the ‘user finighes, he signs off. The compuierd
will keep a record of his location in the discussiond
The casual user or the new user need only learn hox
to get on and off, write a message, and send it into the

ward to late how many people of what
average value in dollars per hour are necded to make
computcrized conferencing cheaper than other modes
of communication. The results for a Univac 1108,

central file. Retrieving comes automatically. The avex
age user learns how to do this in about ten miny
on a good interactive terminal. Computer neophytesy
usually achieve quite adequate facility in a half-hou§
to an hour. For a group to get used to communicating
proficiently about an involved issue via this methed
requires a few additional hours of practice. H

Various degrees of anonymity may be exercised in i

computerized conferencing system. Normally, wheni|.

starting a new conference everyone supplies his nfine
which the computer then uses to “sign™ each mcssqg’,'
automatically. However. everyone could use a fake o
code name. In fact, if each participant selected his ow
code name, then no one individual including the moni~
tor would know from whom a particular message camé.i
This fre= form discussion minimizes the fear of losing®
one’s anonymity because it is known to some monitor:
Even the usual mode of operation, without any|
anonymity on what is said or, proposed for votin;
still has the feature that votes (on such things as a pr:
posal or plan) are presented as distributions, so ne-
one knows who voted which way except by implicasy
tion from the discussion. In addition, a member of the:
conference may change his vote at any time.

" These group di ion involving voting ds aie"
forms of Delphi procedures. An additional aspect of
Delphi-like modes are small group interaction con-s
cepts from such fields as gaming, psychodrama, or-

izational 1 an itivity or. role-play-

Fast tyﬁng (1 w/s)
Slow talking (1 w/s) .

ro
n

Eftectiveness
S

" 'Relative effectiveness

fe lends itself to the introduction of measurini
systems directly in the communication process, ol
tentially alleviating greatly the time and effort no.s
needed to evaluate in any experimental sense th:
process of human communication. H

A sophisticated approach has been taken by Gorderé
B. Thompson of Bell-Northern Research.® He pro?
poses three dimensions for the relative evaluation e
any communication process. ’ i

First is degree of “ease of access to stored hurmc:\
experience.” Along this dimension books or printe

i
i
!
1

Trade-off curves for conference mode

o, R
|
kY
2|
Assumea computer costs of
) $7 hour per parson

1 Conference tivohone call :
2 Committes meeting—no travel time ¢
3 Committse mectiog—travsl ame 3

‘aquals diacusson tme H

Individuals vaiue ($/Hour

I §
74 s 8 0 ¥ K kB ® 2 8 & &
Number of conferees

. These curves enable cost trade-offs when costs have

been established for the computer system and for
participant salaries. Note that points in the region
above curve 2 favor the computer over a committee
maeting with no travel time. For points below this the
meeting is more cost-effective. Derivations and plots
for other computer costs, are presented in Ref. 2. The
curves move out from the axes as computer costs
increase, Here, at $10/hour, the computer is
favored for 10 or more conferees (dashed lires).

- e oy
Slow typing (.2 wls)_,.._—-—j‘

_ Slow taiking (1 w/s)

b : » I
" Typical, typing (5 w/s and talking 1.5 wis)
Fast typing (1 \.n/s) ’
- Fast talking (2 w/s) .
“Slow typing (2.wis) ___
Fast talking (2 w/s) .

L T G Computer more effective

o

Number of conferees

"2 4 6 8

Etfectiveness of communications is defined as the -
ratio of times necessary to transfer a certain number
of words by modes. Derivation of i

text rate high, the telephone intermediate, and tele-
vision low. The telephone, in particular, allows a
human to call on an informed person rather than
search a library. <0
To b

& F play
ing techniques. Almost any of the “organizationat de-
velopment” techniques now used to seasitize smal.|
groups to the problems of communication and coop-
eration within an organization®* can readily be adapte¢
for computerized conferencing. 5

S,

Why will computer conferencing take off?

There are several very concrete reasons to expect @
rapid growth in the use of computer-based Delphi-liks
conferencing systems by medium to large organizations
in the next five years:

o Most now have computers or computer services
available.

* Interactive terminals are being made available ir,
sufficient numbers to allow convenient access for most
management and professional people. H

o Costs for postage and correspondence preparation -
are rising, while digital data network 1

P

T p inherent in the electronic
form of <he prioted wgrd provide a new alternative
which can ultimately rate higher in this dimension than
books, or perhaps even than the combined use of
books and teleph p ing iro-
proves the: way people index information, because the
user is essentially free to tailor his own index using
such things as keywotd, author, and/or time-of-oc-
currence searches.

h 's second the “amount
of shared inf ion the group pos-
sesies and the interaction they experience.” When talk-
ing 2 group shares the acoustic space, since they may
listen simultancously. It has been suggested that the
Picturephone is a failure in part because it adds no
additional shared information space in comparison

ized
ized

|Jwith the telephone. One party cannot view what

another party is pointing to on his screen. In this di-
ion the .

should bring data communication costs down.
* There is i i that lex prob-

P rates much higher than TV,
which is slightly higher than books. Computerized

lems require more communications among larger pro-«

fessional and management groups. ¢

In addition, by the mid-to-fat )

p inals may be expected to retail at costs !

about like that of a color TV set today, thus leading
to a substantial home market for these systems.

An idea of what this may mean to society is sug-:

g creates which would rate high-
er than the telephone because it allows full 1

10 12 14 16 18 20 22 24 26 28 30 R 3 36 3B 4 42 M4 46 8 D0

used to plot these curves is given in Ref. 2. Note that
the crossover is at 6 conferees for slow typing vs slow
talking, and at other points for other ratios.

groups, provide hard copy, preserve anonytnity, and
allow participants to control their time and rate of
interaction which makes the concept attractive for
many applications which would be difficult, ineffec-
tive, or inefficient with conventional alternatives. [
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The third me. of Thompson is the “ease with
which new ideas can be propagated through the

with

Haroup,” or the degree to which “shared feelings could

be discovered and developed in the host society.”

gested by a st of specific applications that would be !
possible. In scveral the logic and calculational abilities |
i

Here television raies high on a society-wide basis, but
for small groups the various opportunities for anony-

- mous  participation and the resulting free flow of
{[ideas d ized

_COMPUTER DE

ing poten-

“+-—1ltally offers » greier degree of impact than the tele-

phome or the face-to-face verbal exchange.
b is the ability of these systems to handle large
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Here's my six bucks for voiume 2. Of all the

have encountered, the Micro-8 newsletter is uniaque, and would ve greatly missed

L4f if were di:continued, keep up the good work.

For those of you who may have wondered what has become of Phil Mork, I'm
alive and well and 1living in Cleveland, Ohio finishing up my education in
engineering at Case Western Reserve University. 'y Mark-8 now has two whole K
of 1101, the Digital Group TVT & cassette, a two channcl analog output, and
a SWTP keyboard & TVT I( retired )o Ttve got the MIL MONITOR-8 modified for
the Digital Group TVT up and running and on cassette (Digital Group, 37
I1f amyone out there is interested, I'd be glad to send a copy to anyone who
sends me a blank cassette and a SASE for return of same.(Better yet, how about
putting some 8008 software onm the cassette!) If you use the 8008,
Momitor-8, My version omits load and dump BNPF format and adds cassette
load, dump, and verify routimes, as well as load and dump ASCII. It fits in

2K of RAM with about 300g bytes left over.

I'm toying witk the PCC's TINY BASIC, and maybe will have that running on

ny 8008 soon (if I only had more timeees)e

Got hiyself a PAIA Gnome micro (music) synthesizer, It's not very playable using
the .ppplicd ribbon comtroller, but it works well connected to my Mark-8 via my
I've written a progras that lets me define keys on my

ASCII keyboard as motes, allowing me to play tunes by "typing'. Later, I'll
and maybe control multiple

analog output. So far

write brogrll- to store tunes for later playback,

synthesizers.

Mamaged to get a hold of an X-Y plotter, but havn't done much with it yet. I'm
and am kind of thinking about a video

interested ir computer graphics and ganes,
graphics display.

Guess 1'11 get myself a fancier computer some day,but I thimk 1'11 satisfy
myself with the Mark-8 for a while. It seems that about every month a new micro
comes out that's better amd cheaper than the others. I'm keeping an eye on
Ohio Secientific Imstruments' MOS Tochnélogy 6502 system. They say they'll have

a BASIC ROM board, and a PDP-8E simulator board.

If anyome wants further information or has any suggestions om what

feel free to comtact me at my Cleveland address.
Best of luck on volume 2:

Hel Ml
Phil Mirk
610 Michelson
11896 Carltom Rd.
. Cleveland, OH 44106
(216) 795-0850
pe. Some of the guys 4in the Clevelamd group are planning a

Feb. 18,1976

com ut r hobbist publications 1

you need

neomputerfest" for Junme

fem—
S. Trim

2991 E. 43rd. Ave.
.Vancouver 16, B.C.
VSR 2Z4

Secondaly | think that your proposal summarise
“artlcles from other newsletters Is important.

There Is no one clearing house for information in

exlstance with the result that it Is difficult to

know where to look for any one plece of information.
. A person Is almost certain to miss something of intrest

to him unless he subscribes to all newsletters, a condition
which Is both difficult and expensive. deally there should
be an index of all past and present articles whlgh could

be consulted for Information on a pertlcular subject.
Although this is not vital it might tend to Increase

the enjoyment of this hobby by cotting down on time

wasted looking and if your not in a hobby for

enjoyment what are you after. also it might slightly
decrease the cost since you need only buy the

perticular issue you want, a goal most hobbiests

share. Thank You. Sincerly Yours

. )

= . M—
S. Trim

DIGITAL to ANALOG CON?ER%ER
with SAMPTE and HOLD *

"Sampled" output tracks "direct"
output while sample is low.

By outputting a value (call it Y)

or fscope.

5 baud).

and momentarily bringing EE;;T;
low, then outputting a second value
(X), and keeping the relative time
Output is aprroximstely 1-3 voltg, short during which the first value
(Y) is present on the data inputs,
two "simultaneous" outputs are
available for driving a plotter

- . > N

Suprise, suprise! It seems I managed to list my phone
number ipcorrectly in my last correspondence. The correct
listing is 272-2339. Sorry. °

Update on the RAN purchase. Woret case price is $2.00
:g: ;?e 91L22A (gogfns.). The more we buy, the.bigger
scount, an we top Sk, everybody will ge

'refund of up'to +25 per chgp. ’ ryboedy got 2

Pleage, if you order send a self addressed stamped pogt-
card so I can confirm receipt of your order andp:otify
you when to expect delivery.

We are also buying 5000 16 pin solder tail lo-profile
sockets for the memory, and other uses. The cost is

16¢ each which is a real deal, The firm is giving us the
100,000 unit price since this is educational work., Del-
ivery is from their stock and should be pretty fast.

Cornell is buying a couple of the Fly paper tape readers
DIRECT] 2and I would really like to see us order 5 or so at once
(,9 and get a discount. Anybody game?

Other projects nearing completion are my 8080 run ROM
programmer, and a unique TV typewriter another Senior
is working on. More on the former when its all up and
debugged.

I must note in closing that the hobby is truly world-
wide. I have received lettersfrom Europe, Asia, and a
telephone call from New Zealand. Inquires are coming

in daily, most people interesting in a 100 or more chips.

If I can be of any help to people, feel free to call
SAMPLED] write etc.

Im (2?) One additional note. Mini-Micro-Mart is really almost
in my back yard and I'm wondering if I can be of help
to those stranded minus $ and merchandise. Perhaps if
people send in all relevant info., ie. copies of checks,
orders and letters, I can talk to the States Attorney.
Being in the area if half the battle. The only way I
buy from them is to pick it up in person. The Post
Office can be very helpful with dealing of this sort. A
Postmaster can simple refuse to deliver mail to a business
that doesn’'t live up to its promises. I would really
like to see them forced to clean up their act, its so
much better for business., Ah well.....

3 Y
lok * P
JAMME
- 2.2
AAAA.
I'm doing, ok b
14 Ic2 ©

I have a note from someone who wants to sell a surplus
300 LPM line printer for $700. As soon as I find the
letter again I'll send along the name + address to any-
body interested. -

Sincerely, %« Wc.\

PIN 14- +S
DIoDES ARG INQ4 & EBUAL

“TRWSKTORS ARE NPN, Sits
SMALL SIGNAL VNITS LGqcl:fs')

Steven Edelman 204 Dryden Rd. Ithaca, N.Y. 14850

V7¢  PAIL heoek , " n

WILCOX ENTERPRISES
am w 178 - aom ot
NAPERVILLE, ILL. 60540

Enclosed are some coples of my updated price 1ist, both greeen
and white. It Is very possible that | may have to move fn June,
and so | have reduced the prices on the Creeds until then, in hopes
of selling as many as possible before then. | now have the 11 new
type characters in stock. Who is selling the optical tape reader?
| wonder If my tape winders coudd be used to run the tape through them.
| would be happy to send a sample or two to someone who would try and
report to the newdletter on It. Hope all is well with you.
Life continues to be a disaster here, but | think | am getting
used to It!

Sincerely,

Lot Lol

Robert W. Cook

Page 10

WILCOX ENTERPRISES - 25W178-33th Street; Naperville, |1 60540 312-420-8601 (NEW)

CREED Model 75 teletype with Interface parts kit and manual (74 1b) 20%
FOB Naperville - Wood crate included - Shipped Greyhound DISLIVN
frelght charges collect - please include phone number . 150,004 wpTH-
The hardware interface included with the Creed Interfaces to TTL MAY 3, 19%
level signals. Three bits of an output port and six bits of an
input port are required. Information on connection to RGS, ALTAIR
8800 and MIKE2 systems is available.

Unrepairable Mod 75's available for parts - prices depend on condition
Creed type characters . , @: ?7=8&7% ; each 1.00 PP
Creed Marnual - 30 pages of info. on Creed, interface circuit, programs
for 8008 and 8080, etc. - Credit given if Creed purchased later 1.00 PP
Original Creed maintenance manuals on 4" x 6" microfiche 5.00
Lamp and photocell for counting punch operations (mounted) 1.00
Paper - Pin feed on roll - $55.00 per case of 12 (44 1b) each 5.50
Friction feed - $20.00 per case of 12 (44 1b) each 2.00
Ribbons each 1.50



PLATE SOULD STATE
ELECTROMCS

- Balboa Building, Suite 301 0 735 State Street © Sants Barbara, CA 03101

. (805) 962-1990

NOW LOAD: Monitors

Assemblers

Simulators

Debug Routines
BASIC, FORTRAN, etc.
Memory Test Routines
Arithmetic Subroutines
Computer Games

Business Hours:
MW 9-12, 1-4:30
F 9-12, 1-3130

Laurence L. Plate, Jr.

TThS 9-12,

by appointment 18 February 1976
I am now open for mini/microcomputer systems

consulting and design business.

FAST!

My digital electronics service business will open
sometime in early March when all my servicing equipment
is delivered and set-up.

OP-80A

HIGH SPEED/LOW COST PAPER TAPE READER

$74.50 Kit/$95.00
ASSEMBLED & TESTED

No moving parts. Reads paper tape as fast as you can pull it through!

Small, light weight, and portable. Just 4.6"’ x 3.2'’ x 1.0”” and less
than a pound!

Easy to connect via standard 8 bit parallel interface.

Comes complete with precision optical sensor array, high speed data
buffers, all required handshake logic, 4 status LEDs, black anodized
extruded aluminum box, flat ribbon interface cable, assembly and
interface instructions, schematics, and software!

The sales aspect of my business is being held in
abeyance, pending to market surveys under progress. Since
the market is being flooded with relatively untested and
untried microcomputer system$ it will be very difficult to
carry them for a given time period as well as to service
them. this year. However, I will try my best to select
worthwhile computers for my business to offer to the public.

I am stressing on consulting and servicing aspects of
my business with emphasis to give you the best system tailor-
ed to your actual needs with mind in your future growth.

It is well known that the computer is an universal tool
which is highly flexible to meet any given need, but it
reguires the know-how to be ulitized properly. Thus,
I am offering my 16 years of experience to give this
know-how to the client

Loinsnes & PLTE)
] MR‘S‘ 2-21-76

P.0. BOX 1220
HAWTHORNE, CA. 90250

We have developed a high quality product which allows owners of an

TO ORDER: Send check or money order.
Include $2.50 for shipping and handling.
California residents add 6% sales tax.
Mastercharge and BankAmericard OK.

Oliver Audio Engineerina {8

723G Laurel Cyn.
North Holiywood, CA 91605
(213) 765-8080

24 Hr. MASTERCHARGE/BANKAMERICARD LINE: (213) 874-6463 in need..

R‘Lc‘c. \

NATIONAL TELETYPEWRITER CORP. .
207 NEWTOWN RD:: PLAINVIEW, N. Y. %1803

Received your note this mqming ++s and thank you i
for resvonding.

Regarding your offer for mention of us in the M-8
Mewsletter let me cite our activity here., Ve are in
the Teletype business ,.. buying, rebuilding and
selling. 'ith the advent of do-it-yourself and
assembled micros we've been selling a lot of rebuilt
Teletyve lFodel 33ASR's and KSR's to the users., O0Of 1.
course, our goal is to let all the fellows like your-
celf know of our existence and the equipment available.

] Altair 8800 to develop systems with Motovola's MCE300 MPI,
This product is a must for anyone who wants:

To compare the Intel 8080 with the Motorola MCG300.
2. Has an Altair 8800 and plans to use the MC680C MCU for a new desigm.

The following is what we have to offer: 3. Wants to have the fexcblity of both.

- Teletype 3340/3JA (AzR) The AM6800 card in an Altair 8800 also allows one to take advantage
Ne 1

336
- Rebuilt 875 of all the best features of each processor in software through alternating
- Teletyve 3310/3EA (KSR) processors in the same program.
- New $994
- Rebuilt 650 It'is a one board pin compatible card for an Altair £800. No

Availability is immediate and are FOB, New York,
Guarantee on any of the above is 60 days ... exclusive
of carrier damage. .

wodifications are required and it will not interfere with normal execution

of 8080 programs. The MC6800 gains control via software command, cnc

Thank you for your consideration ,,.,. and best instructicn.

regards,

You can return control bty either the fiont pznel stop s

It will operate with eithe

| or through software, one_instruction.
Very truly yours, ™~

slow, static or dynamic memories. MC6800 MPU status signals are bro

NATIOHAL TELETYPEWRITER CORP,
J{ ®{ GIBBONS, PRESIDENT

S, Ue contacted you at the suggestion of Dean Lampman,
Piqua, Ohio.

February 20, 1976 on wnused bus lines (jumper option), ie Pl § $¥2 clocks, VMA, R/W lines for

system development. The 8080 processor cared remains in the computer to

JFG/mp handle all front panel controls.

The MC6800 MPU has the following software advantages: Increased

interrupt structure, Two accumulators, More addressing modes, better memory

instructions, and a 16 bit index register.
AM6800 Pricing AM6800 Completc Kit
AM6800 Complete Xit Iixcept MC6800
. Checks received by the first of the month
will receive their kit at the next meeting

Make checks payable to M.N.Kalashion

omputer Speaks Up . i st
At Wright-Pat Lab =505 5

Apn' WRIGHT-PA' TTERSON | The rest of the inessage at the | store in their banks and draw on
AFB,  Ohie — 'GGUDD | Aerospace Medical Research| | those words when programmed to
nnnm 3 thnﬁlnp..hnythlyu do 30. Instead of talking, theyare

$148.75 Plus Tax
$97.75 Plus Tax

601 ESTES AVENUE — SCHAUMBURG, ILLINOIS 60172

Tel. (312) 894-4100 .
Here are my 48 bits for continuation of your newsletter. I thought I sem’.
for it but it must have slipped my mind. So at our last Chicago Area Club
meeting Dr. Douds comes up with a easy way to read the fine print of
your newsletter and holds up a ancient gadget. You know what it was?
A Sherlock Holmes spyglass. A really great invention to counter all the
dissidents of you fine print,
Hope to receive the next newsletter soon

2-17-76

“By using the phonetic system,
the actually has to
formulate its speech. much the
same as a human br.dn would
do,” he says.

Accordlng to annth one of
the practical uses of a tnlkm
computer would be to tell sludents
inflight simulators what they are
doing wrong while they are doing

s i
tional Phonatic i

‘Computers heve tllked be-
it those

ly yours are lisigning to
D by s mm-cupnm- nnd tlm Wi
/ %ﬁ‘y"u B Tk, | oAby FrEd bt bt g S Yot
f "’“NM““ “‘“- friends ss Fred, in “The is colleagues also are working on

uynem to teach them to listen
Otto Ba '

speak by C i th 1t
: L;_“auh. ‘IDW'.: l':nlo:y;:.m gll'i:”:
- iy M it
Mundie. | is ane such measese.



PRICE SCHEDULE

AS OF 10/1/75 T

$5 per 1K words duplicating charge (no charge for the Assembler or Editor software).
An additional SRI-ENC may be used for expansion.

All prices subject to change without notice.

Allow 30 days minimum shipping time from date of order.

o All items shipped prepaid in continental U. S.

NOTE :

hw' 2040
RO. Box 151280 - Salt Lake City. Utah 84115 - (801) 942-1093 , J12060
Our Basic Program should be done soon!!! (About March). It
requires 8K of memory.

- 2070
The @atfve Assembler also requires 8K of memory. The Native Editor
requires somewhat less. 2080
We now offer the following ......

SRI-RAM-4 4K (Words) Static Memory Board (Assembled) $ 200 2090
Video Terminal RS-232 In-Out $ 375

SRI-VT

If you want the Instruction Set for
we will send it to you at no charge.

By the way, we will also offer about 25 Basic Routines along with

the Main Basic. These will
Hobbyist, and many more.

the F-8, drop us a line, and

include Accounting, Educational, Business,

Ladies and Gentlemen:

Yes, there actually is a microcomputer coming on the market that uses a
processor other than the 8080 or 6800. :

The UT1800 general purpose microcomputer will use the RCA Cosmac single chig
CPU, a very powerful little package indeed.

We can't officially release any details on price until the end of March but
we thought you would like to know now that your choices are widening. The hardward

will be ready in June.

The UT1800 design concept will allow you to start wit h the simplest low cost
hardware and proceed to the very sophisticated without the usual cost duplications.

‘Whats more, you'll have a standard bus to work with so you can plan and build

for a long time to come.

There'll be no objection to mixing and matching with the other guy's hardware.

‘We have a long range plan,

If our stuff sounds interesting to you, drop us a post card and we'll put you

on our mailing list,

INFINITE INCORPORATED
POB 906
151 Center Street

Cape Canaveral, Florida 32920

hvailable very soon - 8K dynamic memo

PCM !

P.0.Box 215 o San RAMON, CALIFORNIA 94583 o (415) 837.5400

SRI-F8 Microprocessor Board . . . . .. ... ... ... ... ... . .. ... $ 325 )
SRI-RAM-2 2K (Words) Static Memory Board . . . . . . ... .. ... ... ... . s 100 jlom ]::e PCH-12 "‘l‘j:m dule, with IMGI00C microprocessor device
= » V1CH
. SRI-PR PROMBoard . ... .............................. $ 50 and 3.33 MHz crystal. Built-in crystal-controlled
SAI-SER-C Serial Interface - Control Board . . . . ... . .......... ..... s 45 lea ?gggar:’t(e 'Je:e'(‘al:grém ) N
- -wor - static i
. SRI-PWR Power Supply . .. ... ... ... ... ... ... $ 55 words of nbemoryxsemicondu::m}s.mmry oard, with 1K
SRI-MB Main BOArd . . . . . o $ 45 lea - 12030 Front-panel board and electronics, complete with
SRI-ENC Enel A —e s 100 control PROM's, and bootstrap loader.
----------------- lea - 12050 Back-plane bus structure. Accomodates up to 15
SRI-DR Digital Data Recorder . . . . ... ...................... $ 150 . 'l);:g(.)‘: printed-circuit modules.
. ’ ea - leavy-duty OEM r supply. Adequate for
-4 rface . . . ... Y powe:
_ SRI-VI-A Vfdeo Interface $ 150 considerable system expansion. Voltage‘-lregu]ated.
. SRiI-VI-B Videointerface . . ... . ... ... ... ..., .. .. ... .. ..., $ 275 fold-back current-limited, ower-vol tage protected.
SRI-KBD Keyboard Assembly . . . . . ... ............... ... .... s 100 5 volts @ 12 amps, + 12 volts @ 1.7 amps. (Assembled,
’ Jjust connect to system backplane.)
SRI-12v Monitor . ... $ 125 lea - 12800 Attractive aluminum cabinet with card-cage built-in.
SAI-TR Tape Reader . .. ... ... ... $ a5 A%@l:oda:es up to 15 plug-in‘printed-circuit modules -
plenty of room for system exgansion.
SRI-FD Floppy Disc. System . . . ... ... ..................... $ 1250 lea - Set of assembly, operating a trouble-shooting manuals.
Extra Diskettes forabove . . . ... ... .................. $ 10
SAI-LP Line Printer . . . ... ... IRECH S e:‘_’" assembled and tested PCH;12, add
NOTES:  Specify Paper Tape or Cassette Programs. E it of required parts to convert CPU to 4.00 MHz operation.

With IM6100I device. ($118.00 if ordered separately.)

2020-EX Kit of required parts to expapd original 12020 memory
module to full 4K words. .
12020 Additional 4K-word static memory module for expanding

memory beyond original 4K words. (kit) .
Memory extender module. sary to expand memory
beyond 4K words, up to 32K wprds. (kit)
CEC-software-compatible TTY/CRT interface module. 20
ma or RS-232 1/0 levels, selectable. 110-9600 Baud
operation. Uses DEC device numbers 03 and 04. (kit)
High-speed paper-tape reader/gunch interface. Fully
DEC-software-compatible. Useg DEC device numbers 01
and 02. (kit)

Audio cassette interface. Inejpensive replacement for
high-speed paper-tape reader/gunch. Uses BYTE-standard
modulation format at 300 Baudjand same format at

1200 Baud, selectable. (kit) «
Prototyping card. For user
and peripheral interfaces.
wrap or solder-type IC socke
connector, w/o IC sockets).

igned expansion logic
1ds up to 55 DIP wire-
(With edge-card

Hmodule; DECtape interface;
py disk system/interface;
and more DEC-compatible
ire about your needs.

LINCtape system/interface; f
PROM programmer; EPROM modul
interface modules - plgase i

$799.00
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425.00

32.00
139.00
245.00
135.00

First Class Ma

97.00

97.00

117.00

53.00

INFINITE INCORPORATED ® *

Yours truly,

e

Ww.[T ‘Ha erhern
President

ABSOLUTELY NO_WIRIN
MODIFICATIONS REQUIRED
ON THE TV RECEIVERH
#PXV-2A w, .
Meally for "video enly" type
$8.50 kit ferm ™ ex‘nl vides Tape recardersys

(Gl
* ?,’;"'2“,:2.-” blank channel

* Works on all cameras (vidicons,
1.0.'s, iconoscopes, flying spots,
etc.) ‘as well as VIR's guvin 0 Comed
video output between .25 and 5 V. “‘“"’““::'. e

* No direct camero-fo-receiver connection required on AC/DC sets thus
reducing possibility of shock hazard, 4

*  Miniatre size ox. 1.25" x 2.1") ollows it to be mounted inside most
cameros and V' m or on back of TV receiver near antenna ferminals,

*  Requires less than 3 ma at 6 volts.

*  Printed circuit construction (including oscillator coil) permits quick ond
easy assembly. Total time averages about 30 minutes.

Iir::

This unit is not required when using cameras with RF output cepabilities
such os the ATV Research Model XT-1A.

Yaqe |2

4350 CONSTELLATION ROAD
CA 93436

LOMPOC,

FROM: MICRO-8 COMPUTER USER GROUP
CABRILLO COMPUTER CENTER




