5725% N - Museo dell'Informatica Funzionante

MIAI
MuslIF Museo Interattivo di
Palazzolo Acreide (SR) Archeologia Informatica
ITALY Cosenza

ITALY

Presentation at Waag Society, Amsterdam, 3/3/2014
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Working computers: "hands on”!
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Working computers: "hands on”!
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How we work

Methods

Information gathering
Hardware recovery
Analysis

Museal restoration
Research

Data recovery

Eflags fixing stuff during a recovery
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Computer archaeology

Where to find

Historical hardware?
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Burocracy
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Some institution (especially in Italy) require ' s
a lot of paper

This can be a very time-consumptive task!
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Very big stuff to move
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Murphy's law: In Sicily, in full August, it will rain for sure!
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Documentation Is important

* Schematics
* Pictures
* Spare part list

* Similar experiences

*

ST he s e
& Pags PLusS £ Fommia THEY TR
FRAME A Seowe e LSO |
B AT BEGMENT OwTo PoaTe & | UF BUH-wS, NUIS ETC | 2}__T
SCREW DOws AFTIR CORARCCOTLY L . FUF rLTH HOAD MAT ke @ 0
AN aG, fabsw Le  owm ST 4 FET Y .
& BT Cul TO BAMKET SHOWN f :ﬂ“‘ mm g su 3
=3 h;:‘;i‘:h“m' AckA TOST BUTTONE | EfcibL  wioTE, T l.'!‘..“"! SR L
E. On Mam GEUER FORMER  SoLOER e e e ot [ AUTOMATIC TOTALISATORS OPERATION SCHEBULE
et ® 25 To Tor BAUSK Qineg oOF SEGMENT, g hiiow BRUOSHES DHAWH WOBLE | MACH FART  Tiue STAKE PART p——
& wae® 27 To Bt BRUSH Rma OF SEGMEMT. T COMTAST B gﬂ;ﬁT{ RENCH HaML J LA t
RingSs On BEGMELT. TN WES ISSUER oeen

LAB L. Wik JMYUP [ {unir T

DATE




C:_“%,:‘-é___ 5 N\ \

Documentation about everything!

Labels, pictures, diagrams...

Everything is useful for a succesful restoration!
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SAFETY procedures before long term storage
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Restoration & testing

...light on that hardware!

> -_"."‘ T ——.

NEVER turn on anthing before preventive restoration

NEVER turn on anything if you don't know the correct shutdown procedure
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Testing

Visual inspection, information gathering, tools etc.
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Aestethic restoration

Things should be done according to a museum perspective

If something can't be properly restored, is better
to preserve it in the actual condition.

Preliminary documentation about the part
(Plastic? Resin? Metal? Wood?)
Very careful washing
Special detergents
Special solvents

Documentation is important!



Aestethic restoration




Problems with some detergents (Hewlett Packard HP-64000 and others)
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An example of restoration
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An example of restoration
- |
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An example of restoration
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An example of restoration

LA RRRN RN

SAGA FOX LS-1000, Torino, 1980



Yellow plastic

.
Pe

Preservation or restoration?




Chemical treatments?
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ABS

Thermal/chemical ~CH ;,:'“\#EHE Flexibility, resistence
resistance H% * Bt to impacts
acrylonitrile 1,3-butadiene

= “=CH, Surface smoothness,
| aturene cost reduction, facilitates
= 7 cutting & machining

CHs Br

Tetrabromobisphenol A

J: OH (TBBPA) used as reactive and
| additive flame retardant. It bound
CHs Br chemically to the polymers.
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UV Light

@ Free Br atom

(seeking O atoms
to bond with)

Br C|I'|3
HG C OH <« Free

] radical

The yellowing process: BrO2 is YELLOW!
The free radical generates more BrO2 and
so this is a chain reaction. BrO2 is also unstable.
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OH
1 I ~ EDTA/OXY 4 .
H . H
UVHH, 0,
. 1 3 i
Giallo Colore brillante di partenzalll

We apply UV light to destabilise the Bromine / Oxygen bond, break it and and attach a
Hydrogen atom to the Bromine, removing the yellowing. We are breaking apart hydrogen
peroxide (H202) into O, H and water (H20). Water dissociates into H and OH naturally.
We are taking the oxygen away from the bromine with UV light, then replacing it with a
hydrogen. The removed O links up with the O from the broken up peroxide and becomes
OZ2 and is given off as bubbles.

From: http:/iretrObright.wikispaces.com


http://retr0bright.wikispaces.com/
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Why we do not recommend this:

We don't know about the long term effects.
There are visual changes on the surface

r ,J'II
/ e P
/ /
S ¥ x’

Polymethiletacrylate PVC

Etching of the surface, visible with the naked eye. An obvious crack in the area where
the solution had been applied. Polyvinyl chloride (PVC), was become dull; the gel has
etched a bubble-like pattern in the material surface.

Reference: Aktuel Bevaring - Fglg med hos konservatorerne pa Nationalmuseets
Bevaringsafdeling -National Museum of Denmark, Anja Liss Petersen, Yvonne Shashoua

http://aktuelbevaring.natmus.dk/afrensning-af-plast-med-retrobright.html
http://aktuelbevaring.natmus.dk/miljoevenlige-alternativer-til-plastmaterialer-brugt-i-konser
vering-af-museumsgenstande.htmi


http://aktuelbevaring.natmus.dk/afrensning-af-plast-med-retrobright.html
http://aktuelbevaring.natmus.dk/miljoevenlige-alternativer-til-plastmaterialer-brugt-i-konservering-af-museumsgenstande.html
http://aktuelbevaring.natmus.dk/miljoevenlige-alternativer-til-plastmaterialer-brugt-i-konservering-af-museumsgenstande.html

= [N S

Electronic restoration

Having schematics or reverse-engineering the circuit...

- Connections between boards etc.
- Voltage levels

- Aged components

If required:

- A new power supply?
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Apple Macintosh: a case study
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NCR Tower32/650: a case study
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NCR Tower32/650: a case study
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NCR Tower32/650: a case study
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NCR Tower32/650: a case study

mounting ki tems

o Tar
! A2 2

3
5

¥ -} T T | -
S ving lemporary riies

spooler started
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EPROM Backup
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Hidden batteries

How-To BETROFIT W. EXT.BATIRRY

DALLAS DS1287M)
REWOR K

PUMNMCH &SNP WIRE
oM BATTERY HERE ! INT, 3 BATTERY

IMT. XTAL
De1285

L
=l

.I r

AN

13 4 I5 I3 13 19 23 24
PIN 1 NARK
@ fHFG-‘D‘.ﬁTE_I /
. 15t wEFK
agsiog’ 1990
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SY1vd
=\ i »
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MEDIA recovery: sticky tapes
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MEDIA recovery: sticky tapes




Weird problems...
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Weird problems...
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Weird problems...
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How Apple Computers was born?
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Woz, who is this guy?

1961

At eleven, | was one of the youngest ham radio operators in the

world, But | got bored. No one my age 1o talk tol (Phaotograph

courtesy of Margairet Wozeniak)

A PFARALLEL
NGITAL COMPUTER

THIN = A Lo Cowy (ol
mEw FaAHALLEL BIGITAL
CHMPUTER WHICH ADDS =
SURTHACDTS TWE NUMBEHESE
IN HINABY CoDE

(Photograph courtesy of Margaret Wozniak)

Apple 1 Project

LOv:IL

1963

Here | am at thirteen showing off my science-fair-winning Adder/Subtractor
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1972: People's Computer Company
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Send cheek or moneyorder ko!  PEOPLE'S ComputeR COMPANY

Apple 1 Project
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BAsic :

!

NN Tihe Peméss Eor pg, i
Ll
=TT

n®

[ =
) f—

Sample Copy
Please consider subscribing
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Community Memory was the first public computerized bulletin board system. Established in 1973 in
Berkeley, California, it used an SDS 940 timesharing system in San Francisco connected via a 110 baud
link to a teleprinter at a record store in Berkeley to let users enter and retrieve messages. Individuals
could place messages in the computer and then look through the memory for a specific notice.


https://www.facebook.com/pages/Bulletin-board-system/112878058726757
https://www.facebook.com/pages/Berkeley-California/113857331958379
https://www.facebook.com/pages/SDS-940/103167183070143
https://www.facebook.com/pages/Time-sharing/115905848423124
https://www.facebook.com/pages/San-Francisco/112154592130435
https://www.facebook.com/pages/Baud/106144932749549
https://www.facebook.com/pages/Teleprinter/107076562661553
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Homebrew Computer Club, 1975

Computer designer Gordon French and community activist Fred Moore met at the
People's Computer Center. They invited 35 computer hobbyists to French’'s Menlo Park

garage on March 5, 1975. Homebrew Computer Club was born!
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As if to symbolize the concept of free exchange that the group would embody, Marty
Spergel, the electric parts supplier who would be known as “the Junk Man” within
the group, held up an Intel 8008 chip, just as everyone was leaving. “Who wants this?”
he asked, and when the first hand went up, he tossed the chip, the fingernail-sized
chunk of technology
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On Sunday, June 29th, 1975, Steve Wozniak took a computer he hobbled together
out of an old Motorola 6800 CPU and a collection of disjointed parts that he had
soldered onto a motherboard and showed at the Homebrew Computer Club.
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The APPLE 1 startup

Job's Garage
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First boards were sold at BYTE SHOP,
Mountain View (CA) - April 1976

BUTESHOF @1 | BUTE SHDF

COMPUTER STORE il | m |l COMPUTER STORE
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First participations at computer faires
1976

Job Name
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Why Apple 1 was a revolution?

Apple 1 Project

A BALANCE
OF FEATURES

The APPLE-1 SYSTEM if a fully
assembled, tested & burned-in
microprocessor board using the
6502 microprocessor. The board
contains processor & support hard-
ware; complete video electronics
for a40 character/line, 24 line video
display; on-board RAM capacity of
8K BYTES; software system moni-
tor in PROM; and fully regulated
power supplies. The Apple attaches
directly to an ASCII encoded key-
board and a video monitor, allow-
ing the efficient entry and examin-
ation of programs in hexidecimal
notation. The use of the new 16-pin
4K RAM chips results in low power
and high density memory. which
can be upgraded to the 16K chips
when they become available [32K
bytes on-board RAM!|

A fast (1
kilobaud)
cassette in-
terface is
available
and includes
a tape of
Apple Basic.
And ... Yes,
Folks. Apple
Basicis Free!

CIRCLE NO. 42 ON INQUIRY CARD

APPLE-1 $666.66

*includes 4K bytes RAM

Micro ® (502 Microprocessor
Interface  Full video display electronics -
40 char/line, 24 line.
QOutpuis composite video.
e Has ASCIl keyboard interface
on-board.
® Casselleinlerface board available.
FAST - 1 Kilobaud.
Uses 16-pin 4K Dynamic RAMS.
8K BYTE RAM capacily on-board!
Upgradable to 16K RAM chips.
Software system monitorin PROM
Apple Basic ... pseudo-compiled,
FAST, FREE.
Power e Fully regulated power supplies
on-board.

DEALER INQUIRIES INVITED

APPLE COMPUTER COMPANY

770 Welch Road, Suite 154
Palo Alto, California 94304

Phone: (415) 326-4248

Memory

L

Basic

JULY 1976
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Apple 1 Project

ta UEer.com.
Vintage Computer (www.vintage-computer.com

e
Uintage
Lomputer
The Vintage Computer Forums (wewaintans e

The Vinage Comoul
doisson: 2togtal

There are 2 wide v
masine specio

doiting the Vintage
an nferest in at lezst

Plezse vistug al

Vintad
el

The Vintage Cop®
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APPLE 1

Apple 1 Project
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Why rebuild an Apple 1?

Christie's Auction, 2013: 387.750%
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The part list

Apple 1 Project

E

Apple ' Hr.;ja:i: - Google Chrome

3 (10) Facebook =

Il APPLE 1 project preser

Y
x '\ e APPLE 1 PROJECT - =

C M G htps:

docs.google.com/

Apple 1 Project

spreadsheet/cccrke

=0AIMVBI32N

xj =] 2pple 1 Project
Ap8zdGxxTkxhRFNkbjNNRWs40OUNITktraUE#gid=

—
*
Comments 8 Share
1 a K L M

| 7aba  jauadamigse | [ il | oaloeecrashi 197 Snranoss | TanTinmagassing matess e-sgneses | |

File Edit Wiew Inszert Format Data Tools Help ¥ 21
& «— ~ "B  $ % 123. aral -1z .| B =2 - E.L 5 BHMBMY I
A -] c o E F ] H
63
64
65
66
&7
LE]
CE]
70
71
T2
73
74
75
76
77 F4H00 TI 30 CENT DATECODE
7400 quad MAND gate 3 2.7 1974 4 in magazzino
78 7402 quad NOR gate 0.18 | GPEC TI 1974 ;) 3 in magazzino 1074-76
a0 7410 three input nand 2 0.3 GPEC SW 1974 T1 1976 da .15 8 in magazzino 76-78 11!
41 7450 2 input and gate 1 0.2 | diversi timecode 1970! gpec
32 74160 4 bit counter 1 0.4 SILICON GEMERAL 19739 gpec
43 74166 shift register 1 0.8 | 166 ceramic texas 1980 gpec
44 Fa174 | hex flip flop | | a2 0.24 | fairchild SN74L5174 1083 |2 in magazzino chiesto su ebay
45 745257 2:1 selector 4 2.4 | fairchild 1979 .60 gpec
48 16 pin socket 42 Alessandmo?
47 14 pin socket 1z Alessandro?
438 g pin socket 1 Alessandro?
49 24 pin socket 2 Alessandro?
30 40 pin socket 2 Alessandra?
a1 LM323K +5 wvolt regulator GPEC 1 1.8 gpec
92 MMST40AAF-N keyboard encoder 2 4 & prendere TUTTI?
23 TOTALE GPEC 85.42 SPEDIZIONE ESCLUSA
a4
a5 HABEMUS
96 mostek 6502 cPU 1 a 0| Bianco SCORDATILLO Me abbiamo tante in case plastico
a7 : - +=
P ead AemvaRmrebeRet + = B FRSA T D SO FR—
gg LM340 MP-12
(LmM7812) +12 voht regulator 1 e Fabbiamo
g9 LM3Z0 MP-12
(Lm7o12) -12 volt regulator 1 «ce Fabbiamo LITTLEDIODE TO-202 6.11%5
10a LM3Z0 MPS
(LM7ToOS) -5 wol regulator 1 e Fabbiamo chiesto ebay jorgeospinass
oL 001uF capacitor 102 1 0 |li abbiamo ceramici a disco vintage
102 pluF capacitor 103 4 0 | li abbiamo ceramici a disco vintage
i capacitor 104 decoupling
AuFE caps 17 0 li abbiamo ceramici a disco vintage
104 NESS5 cursor timer 1 o ne abbiamo
105
106
107
108
109
110 oy interak. pwp . Bluevonder.co ukiPCtoASClL htm
111
+ APPLE 1 CENSIMENTO INTEGRATI
Applications Places System > | g

il FriSep 13, 9:51 AM

= N

@
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Analysis of the originals

Apple 1 Project

i |

File Edit View

4 Back v

Places vy

# asbesto

=l Desktop

_ File System

(=] Network

__. 66 GB Volume
M Floppy Disk
Xl 6TA san... a
__| TOSHIBA &
[l Trash

[l Presentazione
li | Documents

[ Music

/@ Pictures

[ Videos

[ Downloads

Go Bookmarks

4+

Help

) < | | TOSHIBA

\

32_Applel2.jpg

ApplelFront.jpg

E

comphistmus2-

O & W 9

APPLE 1

43toplg.jpg

byteshopapplellg.jpg

Al-LIBRO

comphistmus2lg.jpg

1
foto scheda =] ccsalloipg
Image Edit View Go Help
100% % | Icon View :J Q e TS @ a @ [ 3 G:

350-analisi-originali

applel_1_large.jpg applel_2_larg

CassetteFront.png .
e—vial
e—r sl
er—g-nT AN
se—wial0X

ﬁ . s =
IV ]
[ e (6800 ONLY) ¥ g

comphistmusnti.lg.jpg dave-arlg.j

AppleElFront;jpy

(R e

4 Previous

B Next

4777 x 2725 pixels 932.8KB 60%

Image Edit View Go Help

Q a Q

Applications Places System E H@

9/ a9 4l Fri Sep 13,
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Apple 1 Project

Elf

' E3 (10) Facebook

Y i
x ' [E} APPLE 1 project prese
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14

15
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19

20

21
2z

23
24
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26

27

26

29

31

3z

C M £ htips://docs.google.com/sprez

Apple 1 Project

File Edit Wiew Insert Format Data Tools Help
= T 5 % 123 Arial 10
A B C D E =

MacGeek White JE]ETH Black Black 7
Jim McCaig White Black Black Gold
2002 VCF

Auction White Gold
Byte Shop

01-0060 White  falETe Black Black Gold
John Burch White [=iETHA Black Black Gold
Rudie

Hoess Gold
Rack

Mounted White 7

De Anza

College 7 Gold
Jef Raskin  White Gold
Larry

Nelson White Gold
#3T7 2000

VCF

auction White Black Black Gold
Fred

Louisiana White Black Black Gold
Dave

Arizona White Black Black Gold
Computer

History

Museum Black Black Gold
LCF Group

#3 Black Black Gold
Ebay

Auction

2010 Gold
Glen Hoag Gold
+ = APPLE 1 CENSIMENTO INTEGRATI

Applications Places System E - 55

All changes saved in Drive

H

I 5 A
—

G
1nF Ceramic
1nF Ceramic
1nF Ceramic
1nF Ceramic
1nF Ceramic
1nF Ceramic

1nF Ceramic

Black

Black

Black

Black

Black

Black

&+

4 -5 HMY
d K L
black
+ ball
? shape | Yellow
black

2 TO-202 + ball

1TO-220 shape | Yellow
black

2 TO-202 + ball

1TO-220 shape Yellow
black

2 TO-202 + ball

1TO-220 shape Yellow
black

2 TO-202 + ball

1TO-220 shape | Yellow
black

2 TO-202 + ball

1TO-220 shape Yellow
black
+ hall

? shape |7
ball

TO-220 shape Metallic
ball

TO-220 shape Metallic
ball

TO-220 shape Metallic
ball
shape
+

TO-220 black | Metallic
ball

T3-220 shape Metallic
ball

T3-220 shape Metallic
ball

TO3-220 shape Metallic
ball

TO3-220 shape Metallic
ball

TO-220 shape Metallic
ball

TO-220 shape Metallic

Comments

M k-

http:/fiwnw. macgeek. orgfmuseum/appleone/apple_1.jpg

httpo/iwww. willegal.net/appleii/images/alregistry/MCaigs Al froni

httpc/iwww . wired.com/news/images/full/apple-1-front. jpg

httpc/iwnn. willes

hitp: /i, wille

kifFiletApplel MLB.jpg
v digibarn.com/friends/jef-raskin/apple-

httpc/iwww. rickcrandall. net/images/32_Appled.jpg

http:/fwww. vintage. org/2000/apple-1.jpg

LB |
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Vintage components, but also vintage tools and choiches!

i




g‘% I Apple 1 Project

Vintage components, but also vintage tools and choiches!
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Come to visit us! ;
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Thanks to...

Paolo Orecchia, Giulia Cappuccio, Alessandro Polito, Antonio "Nightolo” Radici, Pierluigi
"Robert J. Newmark” Maori, Bomboclat, Rob Van Kranenburg, Fabio Bardella, Alessandro
"Il Fox” Fossato, Giorgio e Marco Zaverio, Federico Bonelli, Mike Willegal, Corey Cohen,
Interlogica Srl, Mangrovia.net Srl, Dyne.org Foundation, Waag Society, The Applefritter
Forum, Giuseppe "Peppeska” Moscato, Armando "Ram” Peluso, Andrea "Maucausoft”
Milazzo, Denis "Jaromil” Roio, Lee Felsenstein, Steve Wozniak, the Byte Computer Shop,
Giuliano "Vampire” Brunetti, Francesco "The Osprey” Ferrario, Stefano Roveda, Antonio
"Nignux” Giudice, Sebastiano "Geenna” Gennarini, il Poetry Hacklab, Aurora Salemi, Alex
D'Elia, Celeste Tabita, Vincenzo "Katolaz” Nicosia, all donors and people supporting
"Museo dell'Informatica Funzionante” Computer Museum, all Freaknet/Dyne staff, and

everyone | forgot! ;)

http: Ildyn e.org ...but most of all, thanks Dad for everything you taught me!

http://freaknet.org
http://Imuseum.dyne.org
http://www.verdebinario.org
http://hinezumi.org
http://ldyne.org/imuseum
http://decnet.ipv7.net
http://www.unsupported.info



http://dyne.org/
http://freaknet.org/
http://museum.dyne.org/
http://www.verdebinario.org/
http://hinezumi.org/
http://dyne.org/museum
http://decnet.ipv7.net/
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