The Hardware and its History

The Ventek Terminal

The Card Reader

The history of punched cards goes back as far
as the early 18th century with the automatic loom.
The cards used for TOPS trace their origins back
to Herman Hollerith who patented a system for
tabulating statistics in 1889. The firm Hollerith
founded became International Business Ma-
chines, IBM,in the 1920s. The cards used in TOPS
are a smaller format than the original IBM 80
column card but carry 96-columns with smaller,
round holes. They were introduced by IBM in the
mid 1970s, contemporary with the introduction
of TOPS. Early TOPS installations used the older,
larger IBM 80-column cards, but were retro-fit-
ted with the 96-column cards.

The terminal supplied from 1974 by Ventek was a
Datapoint 2200, a very early desktop computer —it even
came with its own desk and dates from about 1970. The
desk housed the interfaces to peripherals. The proces-
sor was constructed from logic chips and thereby pre-
dated all single-chip microprocessors as used in today’s
computers. The operating system was loaded from the
tape deck at the top by pressing the ‘RESTART’ but-
ton, top right on the keyboard, and this is shown in the
film. The tapes could hold up to 150 kilobytes of data.
The system memory of 12 kilobytes seems puny by to-
day’s standards, but this was state of the art at the

time. The screen was 80 characters wide — standard for teleprinters — and 12 lines high with a
green on black display. Again early TOPS installations used an IBM terminal which were replaced

by the Datapoint.

The FAX Machine

The facsimile machine shown is the Mufax
Courier from Muirhead. FAX traces its origins
back to 1843 and Scottish inventor, Alexander
Bain. His principle of scanning a document line-
by-line remains to this day. Alexander Muirhead
demonstrated his first FAX machine in 1947. The
scanning technique used a rotating drum. How-
ever the Mufax shown owes some gratitude for
its scanning to the Nipkow disc used in Baird’s
mechanical television system. Today’s FAXes
have the benefit of a complete line of sensors, re-
moving the need for moving parts other than the
paper transport. Printing in the Mufax used elec-
trically sensitive paper operated by a helical

roller, similar to a lawn mower blade. Current FAX machines use electrostatic printing and there
are many combined instruments performing scanning, printing and FAXing into one box.



The Silent 700 Printer

Following the FAX machine we see the Texas
Instruments Silent 700 thermal printer. Again
this was state of the art for the 1970s. Com-
mercial electrostatic copying and printing, xe-
rography, was only in its infancy at the time.
Thermal printers are still to be found today,
especially for printing till receipts.

The Telephone Transmission System

The telephone transmission system shown is housed in cabinets designed to a British Post Of-
fice standard, known as Type 62. The analogue system allowed hundreds of telephone calls to be
carried over one coaxial cable, which is not unlike a television aerial cable. The system shown was
the culmination of development from systems in the 1930s with as few as six channels. Not long
afterwards telephone transmission moved into the digital era.

The Lenkurt Modem

The GTE-Lenkurt 25C modem followed principles,
also dating from the 1930s, whereby multiple telex
connections could be carried on a single telephone
circuit. [picture] The modest data speed needed for
TOPS allowed this economy of combining the signals
in the Combiner shown, which works rather like the
sound mixing desk in a recording studio. Modern
modems use similar means of transmission but work
at much higher speeds and require an entire tel-
ephone circuit to themselves.

Background to the NRN

The earlier systems, and also emergency services
and utilities, used the Midband, or Band 2, radio frequencies of 104 to 108 MHz; The railways using
105 MHz channels. The radio spectrum regulatory authorities were planning to turn these radio
frequencies over to the broadcasters, and provide PMR channels in the 174 to 205 MHz Band 3
range. As these proposals were not finalised, some of the Band 2 systems were extended with
automatic systems filling the gap from Rugby to Gretna, with the manual systems then being
converted to automatic systems.

Later systems were to be introduced on the new Band 3 channels, and eventually the Band 2
systems were replaced by Band 3 systems. Whereas the Midband systems had a single radio chan-
nel used throughout an area, meaning when a call was in progress adjacent transmitters could not
be used, the new Band 3 systems were distributed trunked systems with a common signalling
channel throughout an area, but different speech channels, allowing more simultaneous conversa-
tions.

Later the system was enhanced by the ORN (the Overlay Radio Network) giving enhanced
coverage to complement the introduction of radios into locomotive cabs. These radios had a single
emergency button to call the (regional) TCO (Train Control Office). The TCO in turn had facilities
to make broadcast calls to all Locos, or all radios in the area of an incoming TCO call, or in the area
of a selected radio transmitter.

In more remote areas simpler, but compatible systems linked trains to the controlling signalbox,
giving the ability to pass signalling information allowing train movements to be authorised. This is
the RETB (Radio Electronic Token Block) system.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


