Report of visit to the National Museum of Scotland’s

Collection Centre in Edinburgh on 1st April 2014.

Photographs.

A couple of years ago or more, it was rumoured that there were some Elliott 903 computers at the National Museum of Scotland (NMS) in Edinburgh. On 11th & 12th July 2013, Computer Conservation committee members Dan Hayton and Kevin Murrell visited the Collection Centre there, and found “three machines in various locations and states of repair”.
An Elliott 903 desk would normally contain the processor rack in the right-hand bay, containing three rows of cards, with a core store in the middle of the bottom row, and three separate units in the left-hand bay: the paper-tape logic rack at the top, the heavy paper-tape power supply in the middle, and the lighter MCB24 processor power supply at the bottom. In addition, there would normally be a control panel, a paper-tape reader and a paper-tape punch, on the top of the desk.

These photos show one Elliott 903 computer, with the processor rack as expected in the right-hand bay, and with its paper-tape power supply wedged in at an odd angle in the left-hand bay. On closer inspection of the photos, I realised that the processor power supply was there too, standing loose on its rear end, with its handles just visible, hiding behind the processor in the right-hand bay. But the paper-tape logic rack was missing.
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The photos show a second Elliott 903 computer desk, with the two cables for the control panel protruding from it, and with an unattached paper-tape logic rack standing on top of it, but the photos give no clue as to whether the desk contained a complete 903 or nothing at all.
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The photos also show the right-hand end of a third Elliott 903 desk, stacked high up in the Collection Centre, which is missing at least one end panel and one rear panel. They show that the right-hand bay contains two racks of similar construction to a paper-tape logic rack, with something else beneath them, so this is not a third Elliott 903 computer, nor is it an interface multiplexer or NPL matching unit, each of which would only have one logic rack.
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Expedition.

The method of logarithms was publicly propounded by John Napier of Merchiston, Edinburgh, in a book titled Mirifici Logarithmorum Canonis Descriptio (Description of the Wonderful Rule of Logarithms), in 1614. The British Society for the History of Mathematics (of which I am a member) and the James Clerk Maxwell Foundation held a joint meeting in Edinburgh on 4th April 2014, to celebrate the 400th anniversary of this event.

This gave me the excuse to organise a trip to Edinburgh, during which I both attended the Napier meeting and visited the Collection Centre. My thanks are due to Dr Tacye Phillipson, Curator of Science at the National Museum of Scotland, who was good enough to allocate a whole afternoon to my inspection of the Elliott 903 equipment.

I was secretary of the 900 group of the Elliott Computer Users Association (ECUA) in the past, so, before our meeting I was able to provide Tacye with a list of association members, as of September 1977, who had addresses in Scotland, in the expectation that she might identify the equipment donors in the list.

9020 Western General Hospital

     E.E.G. Department

     Crewe Road

     Edinburgh EH4 2XU

(Had a ≥16K 905)

9033 Scottish College of Textiles

     Netherdale

     Galashiels

     Selkirk

9052 Royal Infirmary of Edinburgh

     Department of Clinical Chemistry

     Edinburgh EH3 9YW

9074 Heriot-Watt University

     Mechanical Engineering Dept

     Edinburgh

9075 Heriot-Watt University

     Civil Engineering Dept

     Edinburgh

9076 Dundee Royal Infirmary

     University of St Andrews

     Department of Clinical Chemistry

     Dundee

9080 Dept of Agriculture & Fisheries for Scotland

     Marine Laboratory

     P.O. Box 101

     Victoria Road

     Aberdeen AB9 8DB (now AB11 9DB)

9082 National Engineering Laboratory

     Department of Trade & Industry

     East Kilbride

     Glasgow G75 0QU

(Had a 16K 905, but 16K 903 BASIC)

9083 University of Strathclyde

     Chemistry Department

     Glasgow G1

(Had a 905, and 903 bought from Aberdeen)

9085 National Engineering Laboratory

     C.A.D. Division

     East Kilbride

     Glasgow

Tayce reported that one 903 came from the Royal Infirmary of Edinburgh and the other came from the Engineering Department of Heriot Watt University (I think she said the Mechanical Engineering Department rather than the Civil Engineering Department, although it could be that the two association members listed above both used the same 903, especially as they were allocated adjacent ECUA membership numbers).

Documentation.

The first item that Tacye offered for inspection was a small stack of documents which had come with neither of these 903s, but had come from Scottish College of Textiles, also in the above membership list. The member’s name given in the ECUA list is R.A.Webb, which I think is the name I saw on some of these documents.

· Elliott 903 Computer Facts Card, not with the usual yellow cover, but with a brown & blue cover, like I think I’ve seen on later 905 & RADOS era documents, of which I now only have black-&-white photocopies.

· Elliott 903 SIR Programmer’s Guide, by Meek & Fairthorne, yellow cover, 8" by 5½", this is far less common than the facts card, but I do have a copy.

· Training School Course Notes, which has at least some material in common with the Symbolic Input Routine Programming Course, which I have.

· Quotation, original typed top copy. I’ve never been quite sure what Elliotts charged for a 903 (I’ve never bought a new one), so I’d quite like to get a copy of this.

· In the back of the above Quotation (I think) or Course Notes (possibly): the yellow-topped SIR, Algol & Fortran sections of the 903 Technical Manual, Volume 2 Part 1.

The stack of documents shown on top of one of the 903 desks in the photos, including ring-binders marked IBM and Cossor, was not Elliott-related.

Loose Items.

Next, two loose items were examined.

· A 250c/s paper-tape reader, type 250/218, as often used on a 903.

· A 903 Control Console in a free-standing case. Its key is missing, but they are invariably Radiospares key number TOK1, and I do have spares.

I didn’t note the serial numbers of either, neither had cables attached, and we don’t know which 903 they belonged to. There was no sign of another paper-tape reader or control console for the other 903, or of either paper-tape punch.

A 903 is not normally supplied with the display panel which would displays the register contents on neon lights. This would normally be carried from one 903 to another by the field engineer. Tacye was not aware that they had one but asked me to send a photo of one, so here is a photo of a 903 display unit standing on a 903 control console:
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Tayce mentioned that they did have several TeleTypes. I already had a photo of one of them, and I spotted the stand (with no transformer) and copy-holder, from another. We did not bother to track any of these down, although I did mention to Tayce that a 903 normally needs a TeleType with a 20ma current-loop, not the more recent and common RS232 interface.

The Third Desk.

The third 903 desk, which did not have a 903 computer inside it, had been brought down to ground level for closer inspection. The front of the desk had four pushbuttons, labelled

OFF   ON   RESET   SELECTED

The right-hand bay contained two racks of logic cards as already noted, beneath which was a connector panel supporting one circular mains plug, and three rectangular blue connectors, two of which would provide the normal connection to the 903, similar to those on the Plotter, or interface multiplexer or NPL matching unit, all of which I am familar with. The left-hand bay contained some power supplies, terminals & switches, and a fair amount of unused space.
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We decided that this was a Magnetic Tape controller. I’m not sure if I’ve ever seen one in real life before (if I have, it was only briefly, at Medway & Maidstone College of Technology in Chatham &/or at Thompson Yellow Pages in Warminster), but the four buttons seemed familiar. After our meeting, I found three line drawings in the 903 Technical Manual.
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Volume 3 Part 4 Section 1 Figure 1, Controller. This is where I had seen the four buttons.
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Volume 4 Part 4 Section 1 Figure A, 9Kc/s Magnetic Tape Controller General View.

This agrees exactly with the photo, the Controller is fully populated, no cards are missing. 
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Volume 3 Part 4 Section 1 Figure 2, General View of Handler and Tape Deck Mechanism.

Tacye thought that NMS probably did not have the tape deck. However, if they did have it, it would probably be labelled Ampex rather than Elliott, and catalogued as such. Some of the documents found below suggest that only three of the four tape drives might have been fitted.

Inside this desk we found a sheet of notes written in red, on paper with a small Royal crest, which referred to “cup numbers” twice, to an “on-line adapter & timer”, and to a tape “Monitoring Programme SCB.DAU Non-Mag.Tape Sys”, which was to be read by initial instructions and triggered at 8, and to a “small tape labelled D-TEL”.

Also we found a bag containing a few paper tapes (listed below), and a loose TeleType-v-Paper-Tape override knob. The dismantled 903 (in the photo below) is lacking its right-hand override knob, whilst the other 903 (in the photo above) has both of its override knobs. 

Later, elsewhere in the collection centre, we did find the two missing panels for this desk, but as we carried them back towards the desk, we heard the fork-lift truck lifting the desk back towards the roof, so we parked the panels alongside the 903 desks.

The Brace of Elliott 903s.

The two 903s were somewhat harder to inspect than I’d expected. The photos show them to have been separate last year, but when I saw them, they were butted side-by-side, and backed up to other machinery. We could only remove the two front panels of the dismantled 903, and only the two front panels, and the left end & left rear panels, of the previously-unopened 903.

But when we did take the front panels off the previously-unopened 903, I was delighted to see that it was complete: both power supplies were there, and the processor rack and paper-tape logic racks and their cards were there. It follows that the paper-tape logic rack resting on top of this 903 desk belongs inside the other 903 desk. Tayce duly moved it.

I failed to record the pallet numbers which NMS use to record these items, but it now makes sense to call these desks the dismantled “worse 903”, other “better 903”, and “third desk”. And whilst I previously had several photos of the worse 903 and I took several photos of the third desk, sadly I failed to take any photographs of the better 903 with its panels off.

The better 903 appeared to contain most if not all of its internal cables still attached, and the two to the tape reader and two to the control panel. I also noted a cable in interface socket 1SKT13, and there was a cable terminating in a large circular three-pin socket matching the mains plug PLD in the third desk. This made it clear that the third desk was a peripheral for the better 903. Less clear was why the loose knob was in the bag in the third desk, since it was the worse 903 which lacked the knob. The cable to the TeleType may have been missing.

I did say to Tacye that the top corner socket of the better 903 processor contained one of the three rare cables which would be needed to connect it to a display, but after leaving, I realised that I’d looked at the wrong top corner. I’d not been able to see the relevant corner or sockets, and the cable would have been to an extra store unit, although there was no sign of this unit.

The better 903 processor rack is serial number 1079. It contained the usual 74 cards, plus cards in the A-FU & A-FV slots which would normally interface to extra store. The cards in those slots were indeed marked A-FU & A-FV, but were of unfamiliar construction and did not use the usual LSAs (Logic SubAssemblies).

[image: image9.jpg]



The 1971 report below describes this 903 as an 8192-word system, so it is not clear whether these cards interfaced to non-Elliott memory fitted after that date, or whether the extra store interface was used to access the bespoke peripherals, avoiding the need for a multiplexer (and yet another desk) on the peripheral interface, already used by the magnetic tape controller in the third desk. I think that it does have the extra bistable at position B on the A-GF card, for disabling initial instructions (our notes say that it “has had extra store [modification]”).

The better 903 paper-tape rack is serial number 1081Y. It only contains 16 cards, so there is no on-line adaptor here, despite the reference to one above. The constant-voltage transformer in the paper-tape power supply, which provides 9.5volts AC to the tape reader lamp, had been replaced by a more conventional transformer.

The worse 903 processor rack is serial number 1059. As I’d established from the photographs before the visit, it contained the usual 74 cards, but no cards in the A-FU & A-FV slots which would normally interface to extra store, and it does not have the extra bistable at position B on the A-GF card, for disabling initial instructions.

[image: image10.jpg]



The worse 903 paper-tape rack is serial number 1077BB. It contains 17 cards, so it includes an on-line adaptor.

The photos show that the worse 903 contain the cable to CNB of the paper tape logic rack, but it was missing most if not all of its other cables. However, we did find a bundle of 903 cables elsewhere in the Collection Centre, which Tayce duly put with the worse 903. They probably included all of the other cables to the paper tape logic rack, (including, I think, the two to the reader and two to the punch?). But I don’t think that we saw, for example, the cables from the CPU rack to the control panel or to its power supply
The Royal Infirmary “App”.

After our meeting, Tacye emailed me a copy of a report, and I found two more reports cited by that one. They are available (without subscription) at, in chronological order:

· Experience with on-line computing in clinical chemistry by L G Whitby, D Simpson, J Clin Pathol Suppl Coll Pathol. 1969; 3: 107–126.

· Equipment for linking the AutoAnalyzer on-line to a computer by D. Simpson, G. E. Sims, M. I. Harrison, L. G. Whitby, in J Clin Pathol. Mar 1971; 24(2): 170–176.

· Routine operation of an Elliott 903 computer in a clinical chemistry laboratory by L. G. Whitby, D. Simpson, in J Clin Pathol. Jul 1973; 26(7): 480–485.

These documents refer to an Elliott 903 at the Royal Infirmary, with a magnetic tape system, and with a Data Acquisition Unit (DAU) including a timer, and to the sample “cups” referred to in the sheet of notes above. There is little doubt, therefore, that the magnetic tape controller, and consequently the better 903, had come from the Royal Infirmary.

The member’s name given in the ECUA list for the Royal Infirmary is indeed D. Simpson.
Being in the Journal of Clinical Pathology, these reports assume an understanding of how continuous-flow Auto-analysers work. By coincidence, I worked on a very similar system in New Zealand in 1974/5 to eradicate Brucellosis in cattle. The laboratory had about a dozen Auto-analysers all under the control of a single Data General Nova computer. About 30 blood samples were placed on each Auto-analyser turntable in small cups. Under computer control, the Auto-analysers rotated the tables and sipped the blood into thin plastic tubes, the samples being separated by air bubbles. Chemistry occured as the samples passed down the tubes, and about 20 minutes later each sample passed a photodetector which the computer had to read at the correct moment. Only a “yes/no” result was required for each sample, but the samples were so close in the tube that a “yes” result obscured the subsequent sample. Both samples then had to be located and re-run at a greater spacing.

The Royal Infirmary system sounds very similar, with the added complication that measurements rather than yes/no results were required, and several properties had to be measured for each sample. It’s not clear to me whether these properties were measured in parallel by splitting the samples across serveral Auto-analysers doing different chemistry, or whether the tests could be performed in series along a single tube. Achieving this in an 8192-word store, without the random-access disk that I had on the Nova, is quite impressive.

Both systems suffered from the problem of keeping track of the identification of the samples.

In the Royal Infirmary system, the problem was the use of non-unique birth dates. In the Brucellosis system, the risk was that the farmers would switch the cow’s ear tags to get maximum compensation.

The final (1973) paper above comments that:

If the applications programming can be undertaken in a machine-independent high-level language, this should make easier the interchange between different users of tested and clearly documented programs. With the Elliott 903, its high level language (SIR) is virtually machine-dependent, and the software would have needed to be entirely rewritten except perhaps for use with other 900 series computers.

The suggestion that SIR has ever been claimed to be a high-level language is unfair, given that the Elliott 903 did have high-level languages (Algol, Fortran, Coral) at the time.

This comment is in contrast to the middle (1971) paper above, which does accurately describe the objectives of SIR:

The programming language used in the system is 903 symbolic input routine (SIR). This is an assembly language which has a one to one correspondence with machine code, so is efficient in computer space and time. It is more powerful than machine code, eg, locations can be referred to by names instead of numbers, constants can be referred to directly in the address part of an instruction, and programs can be divided into variable length blocks or modules, simplifying integration of routines written by different people.
The Heriot Watt “App”.

We have no information about the Heriot Watt projects, and probably no tapes. They might have connected their 903 to interesting equipment, like the Infirmary, Equally possibly it was used to run assorted non-real-time calculations using Algol or Fortran.

The member’s names given in the ECUA list for Heriot Watt are J.L. Murray in Mechanical Engineering and Dr D.G. Owen in Civil Engineering.

Lists of Paper Tapes.

In addition to the small bag (above) containing a few paper tapes, found inside the third desk and so presumably from the Royal Infirmary, there was also a larger box of paper tapes, not shown as associated with any of the desks in the photographs, which could have come with either or neither of the 903s.
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The names of all of the tapes in the bag and in the box were recorded, at some speed, and without much chance to check them. Where the written name was clear, we didn't bother to unwind the tape to look for a legible tape heading. Where dates were the date of copying, we often didn't bother to note them.

The small bag contained 14 or 15 tapes. I’m not sure whether 1-78 was part of the previous tape name or was the name of another tape, so I’ve not sorted the following list.

       CHANGEX 5248 COPIED 8/2/82

   903 FORTRAN TAPE 2 ISSUE 4

       1-78

       DAILY TESTS X2B X3 X4 X51

       CHANGEX 5248 COPIED 8/1/82

       COPY TAPE ISSUE 4 @21/22/23/24

   903 DAILY TESTS X2B X3 X4 X51

       TEST DATA

       FORTRAN TAPE 1 ISSUE 4

   903 DAILY TESTS X2B X3 X4 X51

       BLANK SORT TAPE

       SMACAR VERSION 6 SCB 29/4/82

   903 DAILY TESTS

       CHANGEX 5248 COPIED 8/1/82

       CHANGEX 5248 COPIED 8/9/82

The larger box contained 148 tapes. Where a tape was labelled with both an old (B/C/T) name and new (often Q) name, the old name was sometimes in parentheses. I’ve consistently inserted parentheses around all such old names below. And if SCB (Sum-Checked Binary) appeared at the start of the name, I’ve moved it to the end. With a couple of other minor adjustments, I was then able to sort the list with most duplicates appearing together.

   903 AIC 2

   903 ALGOL 16K LG ISSUE 5 RS

       ALGOL INTERPRETER

   903 ALGOL LIBRARY ISSUE 6

   903 ALGOL TAPE 1 ISSUE 4

   903 ALGOL TAPE 1 ISSUE 5

   903 ALGOL TAPE 1 ISSUE 6 MTIII

   903 ALGOL TAPE 2 16K LP ISSUE 5

   903 ALGOL TAPE 2 ISSUE 4

   903 ALGOL TAPE 2 ISSUE 5

   903 ALGOL TAPE 2 ISSUE 6 MTIII

   903 ALGOL TAPE 3 LIBRARY ISSUE 1

   903 ALGOL TAPE 3 LIBRARY ISSUE 4

   903 ALGOL TAPE 3 LIBRARY ISSUE 5

   900 ALMAT ISSUE 2 MTIII

       AN 22.1A @II 17/4/69

       AN 22.1A @II 17/4/69

       ASCII SIR CONVERSION PROGRAM ISSUE 1

   903 ATC 2

       BOOT MT ISSUE 1

       BOOT MT ISSUE 1

       C & G COMPILER

       C & G COMPILER

   903 C4 ISSUE 1

   903 CARDIN ISSUE 3

       CHANGE @32 SCB

       Change Tape Layout ISSUE 3

       CHANGX @34

       CHANGX @34 MTIII

       CHANGX @5248 28/8/69

       CHANGX @5248 MASTER

       CHANGX @5248 MTIII

       CLEAR STORE

       COPY CHECK @32

       COPY SCB CHANGE @32

   903 COPY TAPE ISSUE 3 MASTER

   903 DAILY TEST X2B X X3 X4 MTIII

   903 EDIT ISSUE 2

   903 EDIT ISSUE 2 @21

   903 EDIT ISSUE 2 MTIII

       EDIT ISSUE 2 MTIII

       ESP 900 TAPE 1 ISSUE 2

       ESP 900 TAPE 2 ISSUE 2

       ESP 900 TAPE 2 ISSUE 2A MTIII

   903 FORTRAN 16K LG ISSUE 5

   903 FORTRAN 16K LP ISSUE 4

   903 FORTRAN TAPE 2 ISSUE 4A

       HANGMAN PTC 25877

   900 LOADER ISSUE 2 MTIII

   900 LOADER ISSUE 3 MTIII

       MAPLOD 256 ISSUE 2

       MAPLOD 4096 ISSUE 2

   900 MASIR ISSUE 2 11/11/71 MTIII

       MONITOR @2048 SCB

       MONITOR @2048 SCB

       MONITOR @2048 SCB

       MONITOR @3728

       MONITOR @7168

   903 MONITOR ISSUE 1

   903 MONITOR ISSUE 1 SIR

       MORSE SCB

   903 MS DUMP ISSUE 3

       MT BOOT ISSUE 1

       MTCALL ISSUE 3

   900 MTFORTRAN ISSUE 3 MTIII

       O/P SCB @3200

       OLIVCK 7540

       OLIVCK @2048 29/11/74

       OLIVCK @4096

       OLIVCK @7540

       OLIVCK @7540

       OXO ALGOL

   903 PERT 1 ISSUE 1

   903 PERT 1 ISSUE 2 MTIII

   903 QATAN (B10) ISSUE 1

   903 QBINOUT (T17) ISSUE 1

   903 QCHECK (C2) ISSUE 2

   903 QCHECK (C2) ISSUE 2

   903 QCHECK (C2) ISSUE 2 MTIII

       QCHECK @2048 MTIII

       QCHECK @4480 SCB

       QCHECK @5632

       QCHECK @5632

       QCHECK @5632

       QCHECK @5632 15/7/68 SCB

   900 QCHECK MASIR 17.12.70 ISSUE 3 MTIII

   903 QCOPY ? ISSUE 3

       QCOPY ISSUE 3

   903 QDAATAN (B105A) ISSUE 1

   903 QDASIN (B104A) ISSUE 1

   903 QDASQRT (B106A) ISSUE 1

   903 QDLA ISSUE 3

   903 QDLB (E1B) ISSUE 2

   903 QEXP (B2) ISSUE 1

       QF IN/OUT ISSUE 1

       QF IN/OUT ISSUE 2 21/2/72 MTIII

   903 QF ISSUE 2 MTIII

       QF MATH ISSUE 2 MT

   903 QF MATH ISSUE 2 MTIII

   903 QIN (B1) ISSUE 2

   903 QIN1 (T5) ISSUE 1

   903 QIN1 ISSUE 3 MTIII

   903 QLPOUT ISSUE 1

       QOUT1

   903 QOUT1 (T6) ISSUE 1

   903 QOUT1 ISSUE 3 MTIII

       QOUT1 QCHOP QERROR

   903 QPLOT ISSUE 1

   903 QSIN (B4) ISSUE 1

   903 QSQRT (B6) ISSUE 1

   903 QT2OUT (C9) ISSUE 1

       R100 OCTON SCB @32 IP/REAL OP/OCTAL

       SAILORS HORNPIPE

       SIR @512 & CLEAR STORE

       SIR ISSUE 4

   900 SIR ISSUE 4

       SIR ISSUE 4 23/2/73

   900 SIR ISSUE 4 MTIII

   900 SIR ISSUE 5 MTIII

       SIR LOADER

       SIR SYSTEMS VI A

       SMACAR VERSION 6 29/4/82 SCB MTIII

       SMACAR VERSION 6 SIR 29/4/82

   903 SSYS1 ISSUE 1 MTIII

       ST DUMP @8131 MT

       STAT 6/11/69 copied 18/4/70

       STORE DUMP @8181

       SYSTEMS TRIGGER 9/10/69 MT

   903 T2 ISSUE 1

   903 T2 RELOCATABLE ISSUE 1

       T22/23 & CLEAR STORE

   903 T22/23 ISSUE3 MT

       TEST TELEX

       TUNE DATA TAPE

       TUNE PROG

       TUNES PROG 8181 33

       VIS PUN @10

       VIS PUN @10 MT

       WORKSHOP

       WORKSHOP SELF-TRIGGERING MTIII

       X2 X3 X51 MTIII

   903 X3 ISSUE 4 MTIII

   903 X5 ISSUE 2

   903 X50 ISSUE 1 MTIII

   903 X50A ISSUE 2

   903 X8 ISSUE 8 MTIII

   903 XDPA213 ISSUE 1

   903 XPTS ISSUE 1 RLB

Where MASTER or MT or MTIII appears at the end of a name, this should not be considered as part of the name. MT at the end presumably means MASTER TAPE, elsewhere it means a routine supporting MAGNETIC TAPE. MTIII is simply MT writ large, with MT above the sprocket holes, continuing as three vertical lines below the sprocket holes.

Analysis of Paper Tapes.

We had no facilities or time for reading any of these tapes onto modern media, so the following analysis is based purely on the names of the tape, not on their actual contents.

Most of these tape names are familiar parts of the standard 903 library, as issued to customers by Elliotts. This includes all of the Q-tapes, and ALGOL ALMAT C4 CARDIN COPYTAPE EDIT ESP FORTRAN LOADER MAPLOD MASIR MONITOR MSDUMP MTBOOT MTCALL MTFORTRAN PERT SIR SSYS1 T2 T22. Also all of the X-tapes, including those in DAILY TEST combinations, (where the lonely X in 903 DAILY TEST X2B X X3 X4 is presumably a typo in our notes).

We already have copies of these, although we may not have kept some of the earlier issues, and we have the documentation, which has recently been scanned and is currently available on-line, via http://homepage.ntlworld.com/andrew.herbert1/andrew_herbert/elliott.html . ATC & AIC are corrections to the Algol Translator & Interpreter which we’ve seen before.

The list includes peripheral routines for the card reader (CARDIN), line printer (QLPOUT), incremental plotter (QPLOT), and magnetic tape (starting MS & MT). These tapes were issued to customers regardless of whether they had the peripherals, so they do not imply that these peripherals were on these 903s (although we do know that one 903 did have magnetic tape).

Both BOOT MT ISSUE 1 tapes are probably the standard MTBOOT, used to load FAS, the Fortran & Algol system, from magnetic tape. The FAS operating system itself was distributed on magnetic tape and so we do not have (and many never have) a copy of it. SYSTEMS TRIGGER 9/10/69 MT might be another copy of MTBOOT, or a more specific trigger to download the pathology software from magnetic tape (which was written in SIR and so would not use FAS). 

There are two packages in the above list that were available from Elliotts, although they were not issued as part of the standard library:

· WORKSHOP, which turns a 903 computer into an interactive formula evaluator with similar power to BASIC, written by M.H. Beilby of the University of Birmingham. I do already have copies both of the tape and of the manual which Elliotts issued for it.

· The C & G COMPILER. An implementation of the Mnemonic Code for the City & Guilds 319 Certificate. Although I’d seen this in mentioned in 1960s Elliott publicity material, I’d never seen the tape before, nor had I seen any specification. Since visiting Edinburgh, I’ve been given a copy of the City & Guilds 319 course specification. It would be good if we could now borrow one or both of the tapes, to copy and to add to our archives.

Probably: HANGMAN PTC 25877 is a game (PTC = Processor Technology Corporation? 25/8/77 is a date?); MORSE SCB converts TeleType input to Morse code on the loudspeaker; OXO ALGOL is Tic-Tac-Toe written in Algol; SAILORS HORNPIPE, TUNE DATA TAPE, TUNE PROG & TUNES PROG 8181 33 all relate to generating tunes on the loudspeaker; and VIS PUN @10 & VIS PUN @10 MT convert TeleType input into “legible” paper tape.

O/P SCB @3200, STORE DUMP @8181 & ST DUMP @8131 MT (should this be 8181?) look like variants of T22/23, and CLEAR STORE is a standard undocumented tape (which can be made by T22/23). SIR @512 & CLEAR STORE is SIR in low store (referenced in the Algol translator documentation), SIR LOADER could either be the RLB loader as punched by SIR, or another copy of the (MASIR) LOADER listed above.

COPY CHECK @32 is not another copy of COPY TAPE (entered at 21/22/23/24) or of QCHECK (entered at 21/22). I don’t know what SIR SYSTEMS VI A is: SSYS1 is a standard tape listed above, and SSYS2 (which was withdrawn) was written on a per-installation basis. TEST TELEX is probably an extra TeleType test, and it is not clear what TEST DATA & BLANK SORT TAPE are (both in the small bag).

The remaining tapes may be specific to the Edinburgh systems and may warrant some study.

· These occur each once only, and look like simple utilities:

       ASCII SIR CONVERSION PROGRAM ISSUE 1

       R100 OCTON SCB @32 IP/REAL OP/OCTAL

       STAT 6/11/69 copied 18/4/70

· There are two tapes of AN 22.1A @II 17/4/69,

an SCB tape loaded by initial instructions, whose name looks very specific.

· There are three tapes of SMACAR VERSION 6 29/4/82, two SCB and one SIR.

The J Clin Pathol papers referenced above refer to SMA-12 & SMAC AutoAnalysers, and from Wikipedia, SMA[C] = Sequential Multiple Analyzer [with Computer].
· There are five tapes of OLIVCK 7540, with three different entry points,

could this name stand for something like On-LIne Verify & ChecK?

· There are nine tapes of CHANGX or CHANGEX with or without a space before the X,

(our note-taking was not entirely consistent), seven entered at 5248 and two at 34, and a further two CHANGE (with no X) entered at 32, and Change Tape Layout ISSUE 3, which may or may not be related.

Although the large box of tapes contains most if not all of the standard library, including 903 FORTRAN TAPE 2 ISSUE 4A, there is no 903 FORTRAN TAPE 1. But the small bag does contain the missing FORTRAN TAPE 1 ISSUE 4, and 903 FORTRAN TAPE 2 ISSUE 4. Both the small bag and the large box contain the previously unknown CHANG[E]X and SMACAR, all of which suggests the small bag & large box came with the same 903. And given that the small bag was inside the Royal Infirmary magnetic tape desk and that SMACAR most probably relates to AutoAnalyers, both bag & box probably came from the Royal Infirmary.

Regardless of whether 29/4/82 is an issue date or a copying date for SMACAR, these tapes imply that the 903 (delivered in 1968) was still running a pathology application until 1982.

Some items to look out for.

We only saw one control console (and one pair of console cables) for two 903s.

We only saw one paper tape reader for two 903s.

We did not see a paper tape punch for either 903.

We saw the Elliott magnetic tape controller in the third desk, but not the associated Ampex tape desk, which probably contained tape drives in three of the maximum of four positions.

If the NMS Collection Centre does have this, it would be badged Ampex rather than Elliott.

We didn’t find the two paper tapes mentioned on the Royal Infirmary sheet of notes written in red, either the tape “Monitoring Programme SCB.DAU Non-Mag.Tape Sys”, which was to be read by initial instructions and triggered at 8, or the “small tape labelled D-TEL”. The first of these looks like a data aquisition program that avoids using any magnetic tape.

The Royal Infirmary software which did use the magnetic tape would most probably be held on magnetic tape, possibly brought down by SYSTEMS TRIGGER 9/10/69 MT. Prior to our visit, we were unaware that these 903s used magnetic tapes, and had not asked to see any, so we don’t know if the NMS Collection Centre has any for this system. (If they do, there is a remote chance that it would include FAS, Elliott’s Fortran & Algol system, which is one of the few standard items we don’t have. Whilst there are currently no working Elliott 903s with magnetic tape, we could read the tape image elsewhere and then run FAS in our simulators).

Resurrection.

Tayce had no desire to get either of these 903s working. There are currently no other working computers on display at the NMS, so she would be facing all the hurdles of setting the health-&-safety precedent, to put a 903 on display. She was aware of the problems with Pegasus, although unlike Pegasus, the 903 does not contain any asbestos or high-voltage DC.

Later in the week, I visited the NMS site at East Fortune airfield, where there is a Concorde aircraft, transported there by road and sea from Heathrow, even though there are several Concordes in English museums. So the fact that there are currently six working 903s in England is hardly an argument for not having one easily accessible to folk in Scotland.
I’m not sure whether Concorde has any specific Scottish connection, and I don’t think that I can argue any specific Scottish connection for the Elliott 903 either, unlike the later Elliott 905 which was made from DTL chips probably fabricated at Elliott’s facility in Glenrothes.
But I would argue that the Royal Infirmary pathology application was a leader in the field, and if I were displaying a 903 at NMS (working or not), I would emphasise this aspect, and perhaps also include the use of the 905 for EEG analysis at the Western General Hospital, which is also in Edinburgh.

The better 903, with the loose control console and loose tape reader which we saw, plus one of NMS’s TeleTypes or a VT220 terminal (and/or a paper tape punch if one could be located) would give a working system, with the worse 903 providing a reasonably compete set of spare cards and power supplies. The better 903 appears to be in better condition now than the 903 at TNMoC was when it was donated.

I got the 903 in Yorkshire working, by taking a complete set of my own working cards and swapping them a few at a time to locate the faulty Yorkshire cards. I brought the faulty cards to Hampshire for repair and returned them on a subsequent trip. I could take a set of my own cards to Edinburgh, and use them in the better 903 rack, to check the cards from both 903s. Given two sets of cards, the chances are that I could leave a complete set of working cards in the better 903 rack without needing a second trip.

The power supplies are a concern if they have not been switched on since about 1982. Their large electrolytic capacitors would benefit from having power applied to them regularly. However, my own second 903 stood idle from 1981 until I got it working in 2010, during which interval it was only powered up a couple of times. The constant-voltage transformer in the better 903 has already been replaced by a more reliable type.

I understand NMS’s reluctance to have a 903 powered up and on public display. But I think it would be worth getting the better 903 into a situation where it can be powered up from time to time in the interests of conservation. If the power supplies are indeed found to be working then I’d also check out the cards (as above), even if it is never to be switched on in public.

Further 903 information.

· My website at http://www.tjfroggatt.plus.com
· Andrew Herbert’s collection of scanned Elliott documents and software at http://homepage.ntlworld.com/andrew.herbert1/andrew_herbert/elliott.html
· Section E5 of the “Our Computer Heritage” website at http://www.ourcomputerheritage.org
· Simon Lavingtons’s “Moving Targets - Elliott-Automation and the Dawn of the Computer Age in Britain”, ISBN 978-1-84882-932-9, 2011.

Terry Froggatt, August 2014.

12 Leawood Road, FLEET, GU51 5AL.

Elliott@TJF.org.uk
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