


















































MITS, Inc.,

Altair 8800,

Anonymous Gift (X58.82)Gift of
Robert L. Froemke

(X680.86)

Gift of Robert L. Leffert (S28)
Gift of Robert Pond (S29)

Gift of Wallace B. Riley (S30)

MITS, Inc.,

Altair 8800A with two disk
drives, adapted for time-sharing,
(X681.86)

Loan from The State of Colorado

MITS, Inc.,
Altair 8800b, (X682.86)
Gift of Jerry Soden

MOS Technology, Inc.,
KIM-1 Microcomputer,

Gift of Commodore Business
Machines, Inc. (X365.84)
Gift of Robert F. Casey (S34)

Motorola, Inc.,
Micro Chroma 68, (X707.86)
Gift of Robert Pond

NEC Corporation,
NEC APC III, (X494.84, S19, S20)
Gift of NEC Systems Laboratory

NEC Corporation,
NEC PC-8000, (X446.84)
Gift of Microsoft Corporation

NEC Corporation,
NEC TK-80 (X447.84)
Gift of Microsoft Corporation

Netronics, R&D Ltd.,

Cosmac ELF II, (X693.86)
Gift of S. Scott Kostka
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TV typevwriter

TV Typewriter Prototype.,
by Don Lancaster, 1973

The TV Typewriter made it possible
for the first time to display
personally generated alphanumeric
information on an ordinary
unmodified television set. The
design was published in the
September 1973 issue of Radio
Electronics magazine as a home
assembly project using only $120
worth of components. Don
Lancaster’s design attracted
considerable attention as its
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extremely low cost proved that home
video terminals and video displays
for personal computers were
practical. High resolution bit
mapped displays followed within a
few years, enormously enhancing
the utility of personal computers. Lee
Felsenstein (featured on page 13)
called the TV Typewriter “the
opening shot of the computer
revolution”.

It consisted of a keyboard together
with circuit boards to provide the
memory, cursor, timing and
television transmission signals. The

North Star Computers, Inc., North
Star Horizon, Gift of James B.
Straus

(X708.86)

Gift of William Romaine (S35)

Ohio Scientific, Inc.,

Ohio Scientific, model 600,
(X709.86)

Gift of Bill Leehan

Osborne Computer Corporation,
Osborne 1,

Gift of Osborne Computer
Corporation (X362.84, S66)

Gift of Ben Rosen (S3)
Anonymous Gift (S9)

Osborne Computer Corporation,
Osborne Executive, (X615.85)
Gift of Joel Goldstick
Polymorphic Systems,
Polymorphic System 8813,
(X614.85)Gift of Robert and
Margaret Wesley

Powertran Computers,
Psi 80, (X724.86)
Gift of Livnat Yehiel

Processor Technology, Inc.,

Sol Terminal Computer,

Gift of Richard S. Russell
(X715.86)Gift of Ray Duncan (S39)
Gift of Michael Cuchna (540)

on-board memory consisted of 512-bit
serial registers. The memory boards
had character generators which
displayed each character as an
array of 5 by 7 dots. The original
design had two memory boards and
could generate and store 512
characters arranged as 16 lines of 32
characters. The device could also
use a cassette recorder to provide
additional storage; a 90 minute
cassette could hold about 100 pages.

Gift of Don Lancaster




Altair 8800
by MITS 1975

The Altair is widely thought of as
the first personal computer. Indeed,
the Altair's creator, Ed Roberts,
founder and president of MITS (Micro
Instrumentation and Telemetry
Systems), coined the term.
Distinguishing PC's from hobby
machines, demonstration machines,
industrial machines and
development systems, his view was
that PC’s had to be used for
applications typically run on a
minicomputer or larger computer.
The PC also had to be affordable,
easily interfaced with other devices
and feature a conventional console
with a keyboard, CRT or something
similar. It should have an operating
system and mass storage; paper
tape was acceptable. A PC should
have a reasonably large memory.
MITS used 64K because that was
what the 8080 could directly address.
Lastly, he stipulated that a good
number of people had actually used
the machine as a computer that was
personal!

In thinking about what sort of device
to build, Roberts considered the DEC
PDP-8 as a prototype. However, the
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machine that had the greatest
impact on him was the Hewlett
Packard 9100, introduced in 1968. It
had a CRT, keyboard, magnetic
storage for programs and data, and
a printer. It could even drive a
plotter. But it was not a personal
computer by Roberts’ definition—it
was expensive ($6000), did not have
a real programming language and
only had a small memory.

In 1971, MITS introduced the 816, a
kind of programmable calculator.
Several thousand were sold, mainly
for accounting applications and as
controllers. In the same period, a
company called Prolog built
industrial processors based on the
Intel 4004, 4040 and 8008. Intel built
the Intellect series of machines
between 1971 and 1973. The TV
Typewriter was also noticed by
MITS, as were several logic
demonstration devices and an
8008-based machine, the Mark-8,
introduced in Radio Electronics in
1974.

In 1972 MITS made a terminal
system that could be interfaced to
time-shared computers. “In 1973 and
1974 we started design work at MITS
with 4004, 4040 and 8008 processors
and didn‘t feel that they were

R

———

Ed Roberts.

powerful enough to do the sort of
things you normally expect a
minicomputer to do”, Roberts said.
"When we found out about the Intel
8080 in late 1973, we started design
on the Altair, which was finished in
the summer of 1974."

Ed Roberts and Bill Yates designed
the Altair with an open 100-line bus
structure. Though originally known
as the Altair bus, it was adopted for
so many other machines that it later
came to be called the S-100 bus (S
for Standard). The first machines
were shipped with only two of the 18

Gift of Robert Pond
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available slots filled with the CPU
board and the 256 byte memory
board. Programs had to be entered
in machine code via the switches on
the front panel. During the next few
months, MITS as well as many third
parties, came out with expansion
boards to provide more memory (up
to a maximum of 64K) and interfaces
for input-output devices and storage
media. One of the first boards was a
4K memory board, big enough to
hold a 4K BASIC interpreter specially
written for the Altair by Bill Gates
and Paul Allen.

The original Altair sold without the
case for $297, $395 with the case—an
order of magnitude less than the cost
of the PDP-8. Though initially offered
as a kit, the first units were sold as
assembly units since the kit manuals
were not completed.

The demand for the machine
exceeded even MITS’s wildest
expectations. More machines were
sold in the first day than the
company expected to sell during the
entire lifetime of the product.
Roberts likes to point out how MITS
increased the installed base of
general computers by 1% each
month for a period between 1975 and
1976. There was a huge pent-up
demand for a computer with the kind
of power offered by the Altair. Most
of the machines were purchased by
electronics hobbyists who simply
wanted to have a machine of their
own. They tinkered with and
modified their computers. However
the machine was not really powerful
enough or equipped with enough
software to enable it do useful work
conveniently. It was used to control
various processes—some industrial,
some recreational. One of the first
customers used his Altair to control
his model railway.

The company was sold to Pertec in
1977 for 6 million dollars. Faced with
stiff emerging competition from
companies such as Processor
Technology, IMSAI, Commodore and
Apple, Pertec was unable to retain
market share, and the Altair went
out of production in 1978.

MITS and the Altair played a central
role in the development of the US
personal computer market. They
pioneered a whole marketing
style—computer shows, computer
retailing, computer company
magazines, user groups and
numerous add-on hardware and
software options.
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Quest,
Super ELF '(X717.86)
Gift of Willits High School/ROP

RCA,
Cosmac VIP, (X686.86)
Gift of Robert F. Casey

R2E,
Micral, (X705.86)
Gift of Thi T. Truong

RGS Electronics,

RGS-008, Intel 8008 based
microcomputer built from kit,
(X712.86)

Gift of Brian Yee

Rockwell International,
65

Gift of David Martz (X678.86)
Gift of Neil Doughty (S27)

Saga Systems,

Saga, model PPS-800S, (X713.86)
Gift of Computer Maintenance
Corporation

Scelbi Computer Consulting, Inc.,

SCELBI-8B, (X714.86)
Gift of Michael Rossman

&

ALSO IN THIS ISSUE:

® An Under- ;nuumcduwm
e © CCD's—TV Camera Tube Successor?
® Thyristor-Controlled Photoflashers

TEST REPORTS!

TN e

The ]cmuary 1975 issue of Popular
Electronics ran a cover story on the
Altair which propelled the machine
to instant success.

Scelbi Computer Consulting, Inc.,
SCELBI-8H , (X574.85)
Gift of Carlton B. Hensley

Sinclair Research Ltd.,
Sinclair

Gift of Smc]alr Research Ltd.
(X513.84)

Gift of Lea Vanderboom (S37)

Sinclair Research Ltd.,
Sinclair

Gift of Smc]au' Research Ltd.
(X514.84)

Gift of Arnold ]. Savitt (S38)

Solid State Music, California
Computer Systems, Heathkit, et.
al.,Various boards for personal
computer kits, (X658.86)

Gift of Alan Frisbie

Southwest Technical Products
Company, SwWTPC 6800

Gift of Steven B. Leeland
(X718.86)

Gift of Fred Laskowski

(S41)

Gift of Dr. Gordon Wolfe
(S42)

Southwest Technical Products
Company, TVT-2 TV Typewriter,
(X719.86)

Gift of Robert Pond

Sphere Corporation,
Sphere System 330,

Gift of Dr. Roger ]. Spott
(X295.83)

Gift of John Rible (S14)

Sphere Corporation,

Sphere System 320, (X297.83)
Gift of Dr. Roger J. Spott
SSM Microcomputer Products
(formerly: Solid State Music),
SSM CBI 8080 CPU Board,
(X716.86)

Gift of Dana Smith




6800 Computer System, than its competitor, the Intel 8080. Southwest also offered a video

= The computer was sold as a kit, terminal, the $275 CT-1024, based on
bv Southwest Technical costing $395 for the basic system Don Lancaster’'s TV Typewriter,
Products Corp., 1975 which included 2K bytes of RAM and shown on the left in the picture.

a serial teletype interface. It could Above the computer on the right, are

The SWTPC 6800 was one of the first be expanded to 16K. It had a the $79.50 AC-30 cassette interface
computers to be based on the mini-operating system in ROM and the $250 PR-40 matrix printer kit.
Motorola 6800 microprocessor. The enabling it to boot up automatically  In front of the keyboard is a
6800 was thought by some engineers  without throwing switches on a front home-made switch box, a useful
to be more powerful and versatile panel. input device, especially for games.

With its complete set of peripherals,
the SWTPC 6800 was one of the first
low-cost systems on which software
could be developed and run in a
reasonably convenient fashion.

Gift of Steven B. Leeland
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008A Microcomputer Kit,
by RGS Electronics, 1974

The 008A was sold for $375 as a kit
based on the Intel 8008. The system
had 1K of static RAM, expandable to
16K, and an RC (not crystal) clock. It
teatured an input/output bus which -
could handle up to 256 perihperal
devices instead of the arrangement
of input/output ports more usual with
the 8008. The programs were entered
into memory using toggle switches.
The version received was built on a
60-socket wire-wrap board. The
printed circuit board version of the
RGS-008 was described in September
1975 in the first issue of Byte
magazine.

Gift of Brian Yee
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Sutherland, James,

ECHO IV Home Computer,
(X509.84)

Gift of James Sutherland

Tandy Corporation,

TRS-80, Model 1,

Gift of Melvin O. Duke (X722.86)
Gift of Nigel H. Searle (S43)

Gift of Samuel M. Gerber (S67)

Terak Corporation,

Terak Model 8510, (X351.84, S68,
S69)

Gift of Douglas Ross

Terak Corporation,
Terak Model 8512, (X354.84)
Gift of Douglas Ross

Texas Instruments, Inc.,

TI-99/4 prototype (Dimension 4),
(X720.86)

Gift of Robert Childress

Timex -Sinclair, Inc.,
Timex-Sinclair TS-1000,
Gift of Dennis Knollenberg
(X721.86)

Gift of Ruth Leyden (547)

Van Cleve, Robert,

Homebrew system based on the
Motorola 6808 TV Bug CPU,
(X697.86)

Gift of Robert Van Cleve

Wang Laboratories,

Wang PIC (Professional Image
Computer), (X566.85)

Gift of Wang Laboratories

Wave Mate, Inc.,

Jupiter Computer system,
(X702.86)

Gift of Dennis Painter

Xerox Corporation,
Notetaker 1, (X748.86)
Gift of Xerox Corporation
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TRS-80, Model 1
by Radio Shack, 1977

The TRS-80 was Radio Shack's first
entry into the computer market.
Their wide network of retail outlets
greatly increased the accessibility of
microcomputers. The TRS-80 was
based on a Z80 microprocessor and
came with a video display, 4K of
memory, BASIC and cassette
storage, at a price of $599.95. It was
aimed at the novice—the manuals
assumed no prior computer
knowledge. The original machine
was slow as Radio Shack had kept
the price down to an absolute
minimum. New software and
extended memory were released to
improve performance, and in 1979
the more powerful Model II was
introduced.

Gift of Melvin O. Duke

but over 10,000 were sold within a
month of the TRS-80’s introduction.

To the left of the TRS-80 is an
Exatron Stringy Floppy, a miniature
tape-drive which holds a small,
continuous, removable tape. Called
a wafer, the tapes could be up to 75
feet long and stored 4K bytes on five
feet of tape in 6 seconds. It was
significantly faster and more reliable
than the standard cassette tape
drive originally supplied with the
TRS-80.

To the right of the TRS-80 is the
Comprint Model 912 thermal printer.
This could print 225 12 by 9 dot
matrix characters per second. It used
special silvery-looking
aluminum-coated paper. Characters
were printed by styli which
vaporized the metal surface at the
points of contact to expose a black
under-layer. The Comprint operated

more quietly than impact printers. It
was one of the first matrix printers to
print letters with true decenders.

Illustrations from the friendly
manual “Getting Started with TRS-80
BASIC”. Courtesy of Radio Shack

The TRS-80 was extremely
successful; the company had
projected annual sales of 3000 units,
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Available From The Computer Museum.

New Color
Slide Series!

The Personal Computer Slide Set
includes the classic machines from
this catalog. The 20 slides, arranged
in groups of four, may be purchased
as a unit for $20.00 ($18 for
members). Each group of four slides
is $4.50 (members $4.05).

Volume II.
The Personal Computer Slide Set

Set 13: The First Personal
Computers

Kenbak-1 (1971)
Micral (1973)

13.3 Scelbi (1974)

13.4 Altair (1975)

Set 14: The Hobbyist Milestones

14.1 Apple 1 Board

14.2 Visual Display Module, Lee
Felsenstein's VDM-1

14.3 Don Lancaster's TV Typewriter

14.4 Cromemco Dazzler boards

13.1
13.2

Set 15: Homebrew and Single Board
Computers

Homebrew 16-bit computer by
Loren Jacobson

RGS Electronics 008A
Microcomputer Kit

15.3 Kim 1

15.4 Super Elf

Set 16: Early Commercial Machines

16.1 EPA Micro 68

16.2 IMSAI 8080

16.3 SWTPC 6800 (Southwest
Technical Products)

16.4 Sol Terminal Computer

15.1
15.2

Set 17: Classic Commercial Machines
17.1 Apple II

17.2 TRS 80 Model I

17.3 Commodore Pet

17.4 Sinclair ZX80

Volume 1, 48 slides in 12 sets of
four, covers early calculating
devices, early computers, super
computers, logic and memory
technologies, and classic integrated
circuits. This set of 48 is available
for $45.00 (members $40.50).

New Computer

Museum T-Shirts!

These four-color quality shirts
communicate the spirit of The
Computer Museum—antique
computers fancifully displayed
alongside modern, hands-on
computers. These make great
Stocking Stuffers.

50% Cotton-50% Polyester. Adult
(small, medium, large, x-large) or
Children (small, medium, large)
sizes; Be sure to specify adult or
child, and size.

Children sizes, $6.50 each (5.85
members): Adult sizes, $8.00 each

(7.20 members). Postage Separate.

)

The Computr Museum
Boston

NAME

DAY PHONE

ADDRESS

CITY STATE

ZIP

Mail your order to: The Computer Museum Store 300 Congress Street Boston, MA 02210

Method of Payment

W

EREAETREENEN

Minimum charge order: $15.00
O Check or money order enclosed (no COD'’s)
OVisa O AmEx 0O Mastercard

Card Number

Interbank No. D:D:] (Mastercard only)

Signature

Exp. date:

QUAN. DESCRIPTION

UNIT COST TOTAL

Please add $2.50 to cover postage & handling charges for
the first item ordered; add 50¢ for each additional item.

O Please check here if Museum member.

Thank you. Your p help to support the Mi

SUBTOTAL

MASS. 5% TAX
SHIPPING

TOTAL ENCLOSED

ORDER FORM




7

—
TERMINAL
- HE6 _ Hig ™
I R1 —
cL 3_vz_ Vil oo V@ ___H5 _Ha
00,
A4 =
Al
VMA
RES
2s T
3K L L: JUMPER FOR
Fov Zhaletodabds =xoloyricgs NO DMA
§‘~’§m§§§4'_§: ;ﬂi SRSk SN NOTE 13
87 B8 G
14157/ 145251 |, ; 74151/745251
o o o
R 823232 3 2 =323
NEEESE 3 3 mfofolm
£ 3l =] 2] o 8 N
2o =B [3]
e ™ £
12d,3 ‘%
131, -
14] -
|
NOTE 7 2fvss
" " s | ;
6502 g 38 a7 & -
MOS TECHNOLOGY 7
= 6502 o
CLR | =) i3
NOTE 7 mIiD
|
g, mF
ZAF
MICRO PROCESSOR o2 a1
6 vd
AIOII-S Jna 8
20 2 18C
Al e51/ %0
2 14257
N RDY pe—
= %) O e W
- = © |m|Eu—N-ov-|nw'~
00, RS jud N R B R RN 3K
2 R/W @
rl=====- m——efem e ———— d4-+t----——-—x v 4 A 4 4
[ ! 1
| cl |
| 204 |
| 43
'S b ;
: goa ng502" :
Ed IR7Cl ol "
z | ¥e 04 (o] | (
3 a 13)5, 34 9
E{ch B3 rEspk : 2 o SEE NOTE 7 | -
w 141 - I Ly _yoyoyry < iz}
+ |RD5 Bg T i '204 T 04 | 80 wha m ¢ 0
15 49 92T <« < =8
RD§ PBs : : 14 e [l e o I b
ro7joe—dPag 1 i B b A2 DI
R co | deio en 1l : NOTE 1l D2
sg;‘] IR’\.OI Ol /= ~.01 Ol - e : i | CEf
| I —
16 é é RI7 RlsE E é RI9
} R20| R2I R22|R23 |
PIA 1K 1K IK 1K PROM
: 22 | 22 22 | 22 ! Ro.o_ers ty oy .
] ] Qz Q3 Q4 | FEER S A
| Ci2y 1.0 Ci3) 1.0 : 4 T << a1 I« a <«
L ot =X it cE2 CE
e B [ £ _____________ i Al
Address Correction Requested Non-Profit NOTE Il
c S s
=l Organization e
vss |l 2 U.S. Post S =
Vs D, age
Raaf38 KY80, o1 g
WBZ_I_DEE_Q oNMI_ PAID
R/W, Permit No. 110
R26 3K| . +12v
+5Y)  R273K Fitchburg, MA |(votei2) UNREGULATED _ 5\, T
33 GND
Do
o 22 01420
31
D2
p3 22 | 1.1
P
D4 2: —I
05—1
27
pefl—
o7f2e .
cazlle |
e TERMINAL NOTICE TO ALL PERSONS drawing o
il RECEIVING THIS DRAWING: informatic
6 This drawing is only conditionall any right
cBI s g y y y rig
23 i l%g? issued, and neither receipt nor ing orany
cs2 Z 74]23 17217 T R29 +5V possession thereof confers or manufactu
3.5psec o 0K transfers any right in, or license Computer,
L The Computer Museum 300 Congress Street,"Boston, Massachusetts 02210 to use, the subject matter of the by Apple

8

|

7 |

S5

1



