17 Peripheral Equipment

A comprehensive range of standard peripheral equipment is available for use
within the system, and where it is required non-standard and customer built
devices may be connected either separately or in conjunclion with standard
equipment,

The standard peripheral devices currently available includes:

Input/Outpul Typewriters

P841-101 Normal ASR typewriter including paper tape reader/punch, current
loop interface.

P841-105 The same as P841-001 but with V24 interface.

PR42.001 PER3II00 Matrix printer with kevhoard. V24 interface.

PR42-002 PER3100 Matrix printer with keyboard, current loop interface.

Punched Tape Equipment

PROT-001 Punched Tape Reader, 333 char per sec.
PE0OZ-001 Punched Tape Reader, 600 char per sec.
PRO3-001  Tape Punch, 73 char per sec.

Card Reader
PE06-102 Punched card reader, 300 cards per minute.

Line Printers

PROS-002  Matrix line printer, 200 lines per minute, 132 col

PR11001 Line printer, 245 lines per minute, 132 col.

Pe12-001 Line printer. 670 lings per minute. 132 col,

PR42-003 PER3100 Matrix printer without keyboard, V24 interfuce.
P42.004 PER3100 Matrix printer without keyboard, current loop interlace.

Casgsette Tape Equipment .
PRIG-001  Cassette tape drive unit, 7.5 ips, 800 bpi.

Magnetic Tape Equipment

PR31-002 Magnetic tape drive, 25 ips, 800 bpi, 9-track.
PR31-004 Magnetic tape drive, 45 ips, 800 bpi, 9-track.
PE31-006 Magnetic tape drive, 37.5 ips, 1600 bpi, 9-track.

Magnetic disc equipment

PE24-002  Moving head disc drive, 2,TM byles
PR25-007 Moving head disc drive, 40M bytes
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Display Equipment .
pR18-001 Display, current loop interface.

PR18-002 Display, V24 interface.
POWER SUPPLIES

The necessary power supplies for all the standard peripheral devices are produ-
ced by cither self-contained power supply units or by a separate unit mounted
together with the device in either the basic cabinet or an equipment shell. Power
supplies for the associated control unit are derived from the power supplies
within the mounting boxes and equipment shelves or from the peripheral’s scpa-
rate power supply.

CONNECTION TO THE SYSTEM

The connection of standard peripheral devices Lo the system is carried out using
a control unit and transfers will take place via the programmed or an input/
output processor channel, Using either the programmed or an input/output pro-
cessorchannel transfer rates up to the maximum operating speed of the device are
possible and in normal circumstances these rates will always be maintained, the
rate only being reduced when the servicing of the programmed or input/output
processor channel concerned is slow.

CONTROL UNITS

Certain control units which are connected directly to the general purpose bus
are of 2 multiple type (MCU), that is more than one control unit is mounted on a
single printed circuit board. The configuration of MCU’s and the availability of
control units for connection to the syslem are:

-

Multiple Control Units (MCL’s}

Multiple control units for use with PTR, PTP, V24 serial CU, LP and CR are
available in the following conligurations,

1. PTR/PTP/V24 serial CL,

2. PTR/PTPE.

3. LP/CR.

CL% for all the devices mentioned above except the PTP and CR are also
available as single control units.

Connection details for standard control units

Type cu Channel Connection | |4/ |Remarks
Mumber | Prog. Chan. [ 1/0 Proc. | Breaks
P80I-040 [PTR X o | | |separate CU
PR40001 | o 3 . 2 |multiple CU
i PTR X o
Pa40-002 | PTP X ] 3 multiple CU

V24 | X o
P840-003 | p 5 i 2 |multiple CU
PR10-040 |LP 0 X 1 separate CLJ B
PRAS040 | V24 x.. e} 1 separate CU -

Va4 X - 1 integrated on CPLI
PE3I1-040 |[MT 0 x | 1 |CU for4 drives
PR24-040 | Disc = x | 1 |CU for2 drives
PE25-040 | Disc 40 Mb = X | CU for 2 drives
PH33-152 | Cass Tape X % 1 CU for 3 drives
PRITO01 [ DIOD 2 words 0 o 1
PB37002 [DIOD 4 words| o 0 2 ,
PE47-060 [SLCU2S X X 2
P847-070 |SLCU4 X x | 4
P346-060 | ALCUR2 X %= | 2
PR46-070 | ALCU4 X g . %
P845-060 | AMASA X x| 2
P845-070 | AMASC X e ] 2
PR44-060 | AMAILG x - | 1
P&44-110 | V28CM X o |

Mote: o means thal connection to the channel is possible but not supported
by standard software,
% connection supported by standard soltware.
- connection not possible to the channel.

The connection of non-standard devices to the system must also be made via a
control unit and standard boards are available on which the customer may
assemble his own control units. Boards are available without any logic circuits
(printed circuit boarding) or with standard address and function decode logic
and interrupt encoding already mounted and connected (General Purpose
Cards). %
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INPUT/OUTPUT TYPEWRITERS
PR41-101 Typewriter

igure 17.1 shows the PE41 typewriter.

Figure 17.1

The PE41-101 is a normal duty typewriter (ASR33) with attached paper tape
reader/punch equipment. All the facilitics operate at a maximum transfer speed
of 10 characters per sccond, and may be operated on or off line Lo the system,
switching being carried out at the typewriter,

Connection to the Sysrem
Connection to the syvstem is with current loop interface.
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Main Controls
Maode Switch — A three position switch mounted on the (ront of the typewriter,
used to control the mode of operation of the typewriter,

OFF Typewriter switched Off,

LOCAL Typewriter and paper tape equipment are operative but are not
connected to the system.

LINE Typewriter and paper tape equipment are operative and conneeted
to the system.

Paper Tape Reader Switch - A three position switch mounted on the top of the

paper tape reader.

START Papertape reader is started manually if the Mode Switch is in either
the LINE or LOCAL position,

NEUTRAL Paper tape reader is operative and may be started or stopped.

STOP by the svstem if the Mode Switch is in the LINE position.
Paper tape reader is stopped manually by pressing the switch to-
wards the free position.

FREE The paper feed is freed and the tape may be repositioned in the
reader without completely releasing it from the mechanism.

Paper Tape Punch Controls - Four individual push button controls mounted on
the top of the punch.

ON The punch is started manuallv if the Mode switch is in either the
LIME or LOCAL position.
OFF The punch is stopped manually.

Naote, The punch may be started and stopped by the svstem if the
mode switch 15 in the LINE position.

REL The tape is relessed and may be threaded through the punch as
requirec.
RS The tape is back spaced one character each time the butlton is de-

pressed, This facility should only be used when the punch is ape-
rating LOCA and is stopped.

Basic Specifications
Operating Speed = 10} characters per second.

Size - Width 360 mm, Height 1140 mm,
Depth 470 mm.

Weight b - 23 Kilograms.

Paper Width - 216 mm.

Power - 300 VA,




Operating Temperature = 0 - 45°C,
Relative Humidity - 20 - 809,

P841-105 Typewriter

This typewriter is the same as the P841-101 but with V24 interfuce. It may be
connected Lo the integrated V24 control unit or the multiple control unit, or
asvachronous Data Communication control units,

Pa42-001 PER3100 Matrix Printer
Figure 17.2 shows the PE42-001 matrix printer and keyboard with V24 interface.

The PE42-001 matrix printer and keyboard offers the same basis facilities as the
typewriter without attached paper lape equipment. Tt is capable of near silent
operation at up to 50 characters per second and may use peg or [Ticlion fed paper
of various widths, multiple copies being available when peg fed paper is used.

Figure 17.2

Line spacing of 1, 1%4, or 2 normal lines and LOCAL/ON LINE/OFF operation
En_mnﬁn.ﬁgn al the printer. Various kevboard lavouts and character sets are
available. including the possibility of up te 7 special characters on option.

Connection to the System

Connection o the system may be via the programmed ot input/output processor
channel and is made via the V24 serial control unit.

In all cases the maximum printer speed is 50 characters per second although the
actual speed of transfer will depend on the control unit, interfacing, and program
being used, The available interface boards enable: transfer speeds of 100-9600
baud to be selected in specilic steps. Where transfer rates of above 50 characters
per second ocour or in the case of certain special characters the controlling pro-
gram must insert sufficient null characters to avoid the loss of data,

Main Controls
Power On/OIT Switch - An external two position switch, used by the operator
lo swilch the mains power to the printer On or O

Operational Switch - An external two position switch, used by the operator in
certain cases to make the printer operable,

Continuous Line Feed Switch - An external spring loaded switch, which whilst
depressed causes line feeding of the paper to occur continuously.

Apart from the mentioned switches internal links exisl on the standard interface
boards within the printer, for the selection of line speed and to cnable an ccho
print facility if this is required.

Baszic Specifications

Operating Speed - Up to 50 characters per second.
Size - Width 510 mm, height 170 mm,
Depth 310 mm, without keyboard, 465 with key-
baoard.
Weight = 20 Kilograms,
Paper Width
Peg Fed - 2318 mm, 203.2 mm and 314.3 mm (perforation
distance).
Friction Fed - 148 mm to 3063 mm.
Power = [0 VA Average.

107 - 40°C operating,
20 - 80% operating,

Operating Temperature
Relative Humidity




PR42-002

This is the same printer as the PA42-001 but with current loop interface and the
following additional switches:

Line Spacing Switch - A three position switch mounted on the KSR interface
board and used to select the required line spacing when the KSR interface board
is fitted.

Mode Switch = A three position switch mounted on the KSR interface board
within the printer and easily accessible by the operator. The switch is used o
control the mode of operation of the printer when the KSR interface board is
used:

OFF Printer does not accept either line or keyboard inputs. The main
power supply to the printer is not effected by this switch and may
he ON.

LOCAL Printer interface is operable from the kevboard only, no line signals
are sent or accepted by the printer,

ON LINE  Printerinterface is operable and may nccept both line and keyboard
inputs. Kevboard inputs are also retransmitted as line outputs.

PR4AZ-003  As PRA2-001, but without keyboard.
PR42-004  As PR42-002, hut without kevboard.
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PUNCHED TAPE EQUIPMENT

Pa01-001 Ponched Tape Reader
“igure 17.3 shows the P801-001 Punched tape reader.

Figure 17.3

The PR01-001 punched tape reader provides the system with the ability to read a
wide range ol punched paper tapes at a speed of up to 333 characters per second.

The reading assembly is of the photo-electric type and raises data and timing
signals at TTL levels, B data channels and 1 timing channel being available. The
Tape drive unit controls the movement of the tape across the readhead via adrive
motor and associated pinch roller and brake assemblies, No adjustment to the
pinch roller is necessary when tapes between 0,064 to 0,124 mm (0.0023" to
0.005" ) thick are used and adjustment for 17.5 mm, 214 mm,or 254 mm (1 1/16",
T8 or 17) wide tape is carmied out by an externally mounted control.
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Connection to the System . .
Connection to the system may be via the programmed or an inpulfoutput

processor channel.

Mounting . . . . .
The complete reader, including power supply, 15 assembled for mounting in a

standard 19" rack and may be fitted into either the basic or an extension cabinet,

Muain Conrols )
Power Switch - A three position switch mounted on the front panel of the reader,
used for swilching the power on the reader:

OFF Mo power 15 switched on to the reader.

LOAD  Power is supplied to the drive unit motor and reading unit, the pinch
roller and brake assemblies are clear of the tape track to allow loading.

RUM Power s supplied to all the reader circuits and the reader operates

under the control of the svstenm.

Tape Width Selector - An adjustable control mounted on the side of the reader.
The contrel is lockable and is used to adjust the tape guide mechanism as requi-
red,

Tape Load Lever - An external conirol on the front of the reader, used to disen-
gage the front tape puide and allow insertion of the tape,

Basic Speciffcations

Operating Speed - 333 characters per second,
Size - Width 483 mm, Height 133 mm,
Depth 203 mm.
Weight - 15 Kilograms.
Tape Size - Width 17.5 mm, 21.4 mm, 25.4 mm (11/16", 7/8",

17 selectable,
- Depth 0.064 to 0,124 mm (0.0023" 1o 0L005) 14.12
Power - 150 VA,
Operating Temperature - 0 - 45°C,
Relative Humidity - 20 - 808,

FROZ-001 Punched Tape Reader
I all respects apart from maximum operating speed the PEO2-001 is the same as
the PRO1-001 Punched tape reader.

Operating Speed |-_m_.,,___,_ characters per second.

PRO3-001 Paper Tape Punch
Figure 17.4 shows the PEO3-001 Paper Tape Punch.

Figure 17.4

The PE03-001 paper tape punch provides the system with the ability to produce
a punched paper tape output at a rate of up to 75 characters per second on various
width tapes, No adjustment is necessary for tapes of 0,08 to (011 mm (000317 to
(L0047 ) thickness and the punch may be set to accept tape of between 17.5 mm
11716y and 25.4 mm (1"} in width. Both supply and take up bobbins are fitted
and can be used with reels of tape up to 20 ¢cm in diameter, The punch includes
its own power supply.

Connection to the System
Connection to the system may be via the programmed or an input//outpuat
processor channal

Maunting

The punch is available assembled for mounting in g standard 19" rack orasa free
standing unit.
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Main Contrels and Indicators ' d n d iteh t e
Power On Switch - A two position wf,_n: mounted externally, used to switch the :
O o ibe ik Do i m.m__n-:_u Card Reader
Figure 17.5 shows the PR06-102 card reader,
DO On Switch - A two position switch mounted to one side of the Power On
switch, used to switch the internal d.c. supply to the punch.

Tape Feed Switch = A two position switch mounted externally and spring loaded
to the off position. When the switch is depressed tape is fed from the supply reel
to the take up bobbin without punching.

Feed Holes/Code Switch - A three position switch mounted externally and

spring loaded to the central, off, position. When the switch is depressed tape is

fed from the supply reel to the take up bobbin and cither feed holes only or feed
| holes and code holes in all tracks are punched, with respect to the depressed
| position of the switch.

Apart from the main controls, indicator lights are mounted externally to indica-
te: o, power on, supply tape low, and certain errors. Internal switches are also
fitted to control the take up bobbin,

Basic Specifications

Operating Speed - 73 characlers per second

Size - Width 330 mm, height 190 mm, 1
Depth 432 mm,

Weight = 13 Kilograms.

Tape Sire - Width 17.5 to 254 mm (11/16 to 1"}
Thickness 0.08 to 0.1 mm (0.0031" to 0.0043).

Power - 180 VA max.

Operating Temperature - 0 - 45%C operating,
Relative Humidity 20 - B0°% operating.

Figure 17.5

The PA06-102 card reader provides the system with the ability to read data from
B0 column cards at a transfer rate of up to 300 cards per minute. Card handling
facilities in the form of an input hopper and output stacker enable the reader io
handle up to 1000 cards without operator intervention for loading. The readeris
of the photo electric type and employs a straight through card track with a
vacuum picking mechanism, providing almost jam [Tee operation and extremely
long card life.

The reader is [ree standing and includes its own power supply.




Connection to the System ) ]
Connection to the system may be via the programmed or an input/output

channel.

Min Controls B .
Power On/OIT Switch - A two posilion switch mounted externally on the back
of the reader, used Lo switch the mains power to the reader On or Off.

Mode Switch = A three position switch mounted externally on the back of the
reader. used to select the mode of operation of the reader:

OFF The reader is inoparative.
LOCAL The reader is operative under the control of the operator,
REMOTE The reader is operative under the control of the system.

Resel Switch - A push button switch mounted externally on the front of the
reader, used to start or restart the reader in certain modes.

Stop Switch - A push button switch mounted externally on the front of the
reader, uscd by the operator to stop the reader as required.

Apart from the main controls, lamps are provided to indicate the state of the
reader and other switches are provided for the testing of the lamp and the setting
of the reader for automatic or manual shutdown when necessarv.

Basic Specifications

Operating Speed = 300 cards per minute,
Size - Width 38,6 cm, height 41.2 cm,
- Depth 45.7 cm.
Weaight - 344 Kilograms.
Card Specifications = Standard 30 column card.
Power - 1650 VA starting, 600 VA running.
Operating Temperature - 1[5 < 253°C Limits imposed by cards.
Relative Humidity - 500 - T0%.

LINE PRINTERS

PRO9-002 Matrix Line Printer
Figure 17.6 shows the PE09-002 matrix line printer.

Figure 17.6

The FRO5-002 matrix line printer provides the system with the ability to produce
a printed output at a rate of up to 200, 132 column lines per minute on standard
fan folded paper, with a character set of 72 characters. Where necessary an output
can be to a presel format and adjustment is possible to accomodale a paper width
hetween 100 and 440 mm.

The carriage is a shuttling bar mounted on a support which moves in the horizon-
tal plane between two side plates.

The printer is a free standing unit and includes its own power supply.

Connection to the system

Connection to the system may be via the programmed channel or input/output
processor channel.
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Muain Contrafs ) J .
POWER ON - A pushbutton indicator holding switch mounted externally used

ta switch the main power lo the printer on and when pressed again, off,

START/STOP - A pushbutton momentary indicator switch mounted externally,
When pressed the indicator is lil and the printer is operational. When pressed
again the indicator light is extinguished and the operator can use the TOP OF
FORM and SINGLE LINE pushbuttons,

TOP OF FORM - A pushbutton momentary switch mounted externally whose
action is inhibited when the START/STOP button is lit, When pressed in STOP
mode the paper is advanced to the next top of [orm position,

SINGLE LINE - A pushbutton momentary switch mounted externally whose
action is inhibited when the START/STOP button is lit. This pushbutton allows
to advance the paper one line, .

ERROR - An indicator which is lit when an error condition occurs.

Baxic Specifications

Operating Speod - 200 lines per minute,
Line Length - 132 characters,
Size - Width 700 mm, height 800 mm,
= Depth 460 mm.
Weight - approx. 80 Kilogram.
Paper Specification - Single Copy 15 1b bond min. Multiple Copy up to

5 parts |1 Ib bond with interleaved carbon. Paper
width 100 - 440 mm.

Power Consumption - JH) VA,
Operating Temperature - 10 - 40°C.
Relative Humidity - 20 - 80%.

-ﬂm_TE__ Line Printer
Figure 17.7 shows the P811-001 line printer.

Figure 17.7

The PR11-001 line printer provides the system with the ability to produce a prin-

ted output at a rate of up to 2435, 132 character, lines per minute on standa rd fan

_n___umn Etnq..u ”_E.EE necessary an output can be to a preset format and adjust-

ment is possible to accomodate various widths of paper, either single or i —_
; : L a multipl

copics being availahle, " i

The printer is of the drum type with a character sct of 64 characters, is free stan-
ding, and includes its own power supply.

Connrection (o the System

Connection to the system may be via the programmed or an input/output
processor channel,

Main Conrrols
_uaEE. On/Off Switch - A two position switch mounted externally on the top of
the printer, used to switch tha main power Lo the printer On or OIT,
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i i i - i ;ilion switch mounted externally on the
n Line/OFf Line Switch — A two _d_am:__u__._ awi : I
Wﬁ of the printer, used to switch the ponter On or Off line from the system.

Paper Step Switch - A two position switch mounted nﬁuq:.m__w. on the top panel
of the printer, spring loaded to the off position, and operative when the printer
i off line. When depressed il causes the paper to be advanced by one line.

Top of Form Switch - A two position switch mounted ES.EEE on the top ?.5_,.:
of the printer, spring loaded to the off position, and operative when the printer is
ofT line. When depressed it causes the paper to be advanced to the top of form
position.

Basic Specifications

Dperating Speed - 245 lines per minute.
Line Length = [32 characters.
Size - Width 1232 mm, height 1168 mm,
Depth 622 mm. :
Weight - 272 Kilogram.
Paper Specification - Single Copy, 15 1b bond min. Multiple Copy up to &

parts 12 16 bond with interleaved carbon. paper
width, 102-25] mm.

Power - 500 VA,

Operating Temperature - 10 - 43°C,

Relative Humidity 30 - B0%.

PE12-001 Line Printer . ;
In all respects except basic specifications the PR12-001 printer is the same as the
PE11-001 printer.

Basic Specifications

Operating Speed - 670 lines per minute.
Line Length - 132 characters.
Size - Width 1232 mm, height 1168 mm,
Depth 622 mm.
Weight - 362 Kilogram,
Paper Specification - Single Copy. 15 Ih hond min. Multiple Copy up to 6

parts 12 lb bond with interleaved carbon, paper
width, 102 - 251 mm,

Power - 500 VA
Operating Temperature - 10 - 43°C.
Relative Humidity = 30 - B0%.
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MAGNETIC TAPE EQUIPMENT

P#31-002 Magnetic Tape Unit
Figure 17.8 shows the P831-002 magnetic tape unit.

Figure 17.8

The P831-002 magnetic tape unit provides the system with the ability to transfer
data to or from magnetic tape at a rate of up to 20k characters per second. Recor-
ding density is 800 bits per inch and a NZRI method of recording data in 9 track
format is used. Tape handling is via a servo controlled drive unit and two 10.5
inch reels at a lape speed of 25 inches per second. The unit incorporates its own
power supply,

Connection to the System
Connection to the system must be made via an appropriate tape formatter which
15 1n turn connected to the system via an input/output processor channel, Uplo 4

magnetic tape units may be connected to, and controlled via, a single formatter
unit,

Maunting
The tape unit is assembled for mounting in a standard 19 rack, fitting being by

hinges lo the front of the rack frame. The unit may be fitted into either the hasic
or an extension cahinet.
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Main Controls . .
F: the main controls are situated externally on the front pancl of the unit and

include indicators within the push button swilches.

Power - Used to switch the main power to the unit On or Off and to indicate
power On.

Load - When initially pressed the switch causes the encrgising of the servo
mechanism and the tape is wound taught. When pressed again the tape is advan-
ced to the load point.

On Line - Alternate operations of the switch cause :E unit to _un.m_.c.:nsna on
and off line respectively, the indicator is lit when the unit is on line.

White Enahle = Alternate operations of the switch cause the unit to be switched
between the Read/Write and the Read Only mode of operation, the indicators is
lit when the unit is in the Read/Write mode,

Other switches are provided to operate the unit in the OfT line Em.am giving the
operator the facility to run the tape forward or backwards and rewind the tape as
necessary.

Basic Specifications . .
Operating Speed Tape. 25" per second, 8300 bits per in. Transfer, 20k

characters per second.

Size - Width 483 mm, height 622 mm,
Depth 318 mm.

Weight - 38 Kilograms.

Tape Specification - Width 12.7 mm., Thickness 0,038 mm, Length 731
m, 267 mm reels.

Power - 300 VAL

Operating Temperature = 2-33°C

Relative Humidity - 15-95%

Size - Width 483 mm, height 8% mm,
Depth 508 mm.

Weight = 11 Kilograms,

Power - 100 VAL

Operating Temperature - 2 - 50°C.

Relative Humidity - 10 - 95%,

PE31-004 Magnetic Tape Unit
This unit provides the system with the same facilities as the PE31-002 Magnetic
Tape Unit but with increased tape drive speed and transfer rate. In all other res-
peets the respective units are the same,
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Operating Speed  Tape, 45" per second
800 hits per in.
Transfer, 36k characters per second.

PE31-010 Tape Formatter

The P831-010 tape formatter provides the necessary control and timing to con-
nect up 1o 4 PR3I1-002 tape unils Lo the system. It contains its own power supply
and will normally be mounted in the back of the same rack as one of the drive
umits it controls, It is fitted with a power On/OIT switch and indicator which will
normally be accessible when the rear of the cabinet containing the unit is open.

P831-020 Tape Formatter

The PB31-020 tape formatter provides the necessary control and (iming Lo
connect up o 4 PEI1-004 tape units to the system. It contains its own power
supply and will normally be mounted in the back of the same racks as one ol the
drive units it controls, Tt is fitted with a power On/OIT switch and indicator which
normally is accessible when the rear of the cabinet containing the unit is open.

P831-006 Magnetic Tape Unit

This unit provides the system with the same facilities as the PE31-002 Magnetic
Tape Unit but with increased tape drive speed and transfer rate. In all other
respects the respective units are the same.

COperating Speed  Tape, 373" per second,
1600 bits per in.
Transfer, 60k characters per second.

F831-030 Tape Formatter

The PREI-030 tape [ormatter provides the necessary control and timing to
connect up to 4 PE3-006 tape units to the system. It contains ils own power
supply and will normally be mounted in the back of the same rack as one of the
drive units it controls, 1t is fitted with a power On/Off switch and indicator which
will normally be accessible when the rear of the cabinet containing the unit is
OpEn,
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P833-001 Cassette Drive Unit ) _
Figure 17.9 shows the P833-001 cassette drive unit.

PHIE cawitn e PHILIPS

Figure 17.9

The PEIZ00] cassette tape unit provides the system with the ability to transfer
data to or from cassette tape at a transfer rate of up to 7530 characters per second,

The tape unit drives the cassette tape at a speed of 7.5 inches per second and data
are recorded or read senally at a density of 800 bits per inch on two separate
tracks.

Connection to the Systent
Connection to the system may be via the programmed or input/foutput processor
channel and up to 3 units may be controlled by a single control unit.

Mounting
The unit is assembled for mounting into a chassis which is itself designed for
mounting in a standard 19" rack. Up to 3 units may be mounted into one chassis

and each chassis contains a power supply and control unit to power and handle
the units [itted into it.

Main Controfs

Only one external control is fitted to the front of the unit, the Retrieval Knob,
this knob is depressed to release and enable removal of a cassette. The knob is
locked and unable to he depressed when a unit is in operation. Indicators on the

front of the unit show when the unit is locked and the approximate amount of
tape used at any one point,

17-22

Basic Specifications
Operating Speed

Tape 7.5" per second, 800 bits per in.
Transfer 750 characters per second,

Size - Width 123 mm, Height 139 mm, Depth 280 mm.
._.M._qm_ms_ _ . - 3.5 Kilograms.
Wmﬂw Specification - Width 3.81 mm, Length 56 m.

r

. 24 V_D.B5A steady.
Operating Temperature - 0 - 50°C.
Relative Humidity - 5 -95%.

P833-152 Cassette Tape Controller
The P833-152 Cassette Tape Controller provides mounting facilities for up 1o 3

ﬂ.mum..cE cassette units and includes its own 24V power supply unit and control
circuits.

Basic Specifications

Size - Width 483 mm, height 178 mm,
) Depth 617 mm,

Weight - 15 Kilograms,

Power - B0 VA,

Operating Temperature - 0 - 50°C.

Relative Humidity - 5 - 05%,

17-23




MAGNETIC DISC EQUIPMENT

PE24-002 Moving Head Dise Unit : ) .
Figure 17.10 shows the PE24-002 moving head disc unit.

Figure 17.10

This moving head disc unit provides the system with the ability to transfer data
to or [rom a magnetic disc cartridge at a rate of up to 312k characters per second
after initial access to the disc area required. Head positioning is carried out by an
electro-mechanical mechanism with a positive positioning detent, the avarage
positioning time being only 30 ms. Data are recorded on or read from the dise
serially, 78k characters (or bytes) per track being possible. Each surface of the
disc contains 200 tracks providing an overall capacity of 2.7M characters, A
second, fixed disc is incorporated within the unit. The moving heads for this are
combined within the overall head mechanism and thus the capacity, transfer
rate and access time are all the same as for the exchangeable cartridge, overall
capacity of the unit with the fixed dise being 5.4M characters. Apart from the
drive and head position mechanism the unit contains its own power supply and
all the necessary control logic for correct operation,

The exchangeable recording dise is a Philips 14" mono disc cartridge, P842-100,
and is fully compatible with the TBM 5440 type of cartridge with 16 sectors.
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Conrection to the System
Connection to the system is via an input/output processor,

Mounting

The complete unit is assembled for mounling within 4 standard 19" rack by
means of mounting kit P849-039 and fitting may be in cither the basic or an ex-
tension cabinet. The drive unit is slide mounted within the rack to enable
cartridge changing and engineering maintenance,

Main Canrrols
.L_._;_ the main controls are mounted externally on the front panel of the unit and
incorporate their own indicators,

Power On/OIT Indicator - Is lit when the power is switched on.

Start/Stop Switch - A push bulton switch used to start and stop the drive

to the disc,

Apart from the main controls indicator lamps are fitted on the front panel to
indicate Carttidge Exchange and certain fault conditions.

Rasic Specificaiions

Operating Speed - Disc rotation, 2400 r.p.m.
- Transfer, 312k characters per second,
Average Latency - 12.5 msec.
Average Access time - 33 £+ 2 msec,
Size, Drive Unit - Width 480 mm, Height 262 mm (31)
Depth, 752 mm.
Weight, Drive Unit - 60 Kilograms,
Power - 130 VA running (600 VA starting).
Operaling Temperature - 10 - 35°C,
Relative Humidity - 20 - B(%,




25-007 Moving Head Dise Unit . _ _
“u...wﬁ.._:.. 17.11 shows the P&25-007 moving head disc unit.

Figure 17.11

This moving head disc unil provides the system with a mass memory :_.Eno_“;
access device with an exchangeable 5-dise cartridge (PE25-100), ._|_..F. ﬂ:..:.mumﬂ, 15
driven by a |2 hp spindle motor and is placed on the spindle by opening the hinged
shroud cover on top of the unit. :
The disc pack contains 5 recordable surfaces each one having 411 tracks of er.n.r
7 are spare ones. Data are recorded on or read from the disc u_..m_.m::,...._.. w.n_.,nn_n_Em 15
possible up to 21,5k characters (bytes) per track. The overall capacity of the disc
pack is 400 byres,

Head positioning is carried out by a closed loop proportional servo system. ...:H_.r,
carriage 13 driven by a voice coil linear actuator with position feedback provided
from the disc pack servo service,

The average positioning time is 30 ms.

Connection to Svstem
Connection to the system is via an inpur/outpul processor.
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Main Controls

All the main controls are mounted externally on the unit’s front panel,

Start  Switch to start and stop the unit. It is lit when pressed.

Ready Indicator which is lit when the pack is up to speed, the heads are loaded
and no fault condition exists.

Fault  Lights when a fault condition occurs, When pressed in that case the fault
flip-fop is cleared.

Apart from the main controls on the front panel two switches are mounted on the
back panel to connect the mains and the power supply unit,

Basic Specifications

Operating Speed Dise rotution, 3600 r.p.m.

Average Latency - 8.33 msec,

Average Access time = 30 msec.

Height - 34.0 in. (864 mm)

Depth - 34.0 in. (864 mm)

Width - 19.0 in. (483 mm)

Weight - 100 Kilograms.

Power = 130 VA (standby), 620 VA (operation).
Operating temperature - 15-32°C.

Relative Humidity = 20 - 0%,

Diata Transfer Rate - 1.2M char./sec,

Disc Diameter - 14 inches.

Mo of discs - 5 (3 data and 2 cover plates).
Servo Service -1

Recording Surfaces -5

Tracks per Surface - 404 plus 7 spares.

Tracks spacing - 0.0052 inch nominal,

Mo, of Servo heads -1
Mo, of Recording heads - 5




DISPLAY EQUIPMENT

P815-001 Display .
Figure 17.12 shows the PE18-D01 display.

Figure 17.12

The PEIS-D01 display provides the system with a table-top terminal which dis-
plays its information on a 12 screen size, 80 characters per line, The attached
kevboard allows 64 ASCII alphanumerics and symbols. The number of lines
displayed on the screen is 24 lines.

Connection to the Spstem
Connection to the system is done via the current loop interface implementad on
the AMARC.

Main Caontrols
Power On/OIT switch - An external two position switch used by the operator to
swileh the mains power to the display on or off,

LINE RDY - indicator which is lit red when the display is
: aperational.
PARITY ERROR - lights red in case of a parity error.

PARITY RESET - springloaded pushbutton which must be pres-
sed when a parity error occurred.

RESET - springloaded pushbutton. When pressed all
internal functions are reset and the screen is
cleared.

ON LINE/OFF LINE - rocker switch.

ON LINE - the display is connected to the
syslem,

OFF LINE - the display is operational but not
connected to the svstem.
TPWR/TTY - rocker switch.
TPWR - lower case and upper case facility,
TTY - upper case facility,
HIGH RATE/LOW RATE - rocker switch,
Its use is determined at installation time.
FULL DUF/HALF DUP - rocker switch.
FULL DUP - full duplex. Used for echoplex
technique where the computer echoes back
each character for display on the screen.
- HALF DUP - half duplex. Characters are di-
rectly displayed on the screen,

Contrast - thumbwheel to adjust the brightness of the cha-
raclers on the screen.

Basic Specifications

No of lines - 24

Mo of char. per line - 80,

Transmission rate = 110 to 9600 bauds,
Transmission mode = asynchronous,

Parity selection - by switch: odd, even, none.
Interface - current loop,

Size - Length 381 mm, Height 292 mm, Depth 508 mm.
Weight - approx. 174 kg,

Power - 200 VA,

Operating Temperature - 10 - 40°C.

Relative Humidity - 10 - 90RE,

PR18-002 Display
This display provides the same functions as the PRIS-001 bul it has a VM inter-
face.

Connection o the system

Connection to the system may be done via the integrated serial control unit or
the PR45-0400002 Serial Control Unit or via Data Communication interfaces
such as ALCU2, ALCU4 or the AMASA.




18 Software

_m...j...m.e_ wuuﬂ:hmM_ _H_..:_L..:c& mc_..“z}nm_
I
....E..ﬂmn_. _..xnrn_mm;_., mmm..___n_.. UTILLTIES
|
Monitors Assemb lars Loading Tapa Label
Basic Comnpilers lebiyg Disc Premark
Fact Linkage Editor Update Junps
Library Line Editor Cazsette Premark
Overlay Linkage Cassette Update
tditar

Figure 15.1 Standard System Software and Application Software

Software consists of two main divisions, as shown by figure 18.1. The application
software shown is not further divided as this represents the programs a user writes
to carry out his processing requirements, these of course will vary considerably
from wser to user. System software consists of all those programs a user may
employ to efficiently produce and execule his application software and is made up
of the control, processing, service and utility programs shown by figure 18.1, Full
descriptions of the available system software are covered in the appropriate
software manuals and therefore only 4 briel description of the software is given
here.

All software may be of a modular construction, and in the case of the monitors,
a user may select the modules he requires at the time of generating the system,
The main advantages offered by modular programming are:

1. Modules may be written in different source languages and by different pro-
grammers thus enabling an efficient and speedy solution to any problem.
Commen routines may be written and held for use by a number of programs.
Testing, error detection and correction procedures are simplified.

. Updating is simplified.

b

Figure 18.2 shows the method of modular construction wsed within the monitors as
an example of modular programming. Each monitor may be assembled from only
those maodules 1t requires.
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TAEBLES

MUCLELS

DISPATCHER

LONTROL

AMD COMM,

INE TO [MTERR
MOMNT TOR HAMDL

READ/WRITE
MEMORY

ABORT

Figure 18.2

UPT
NG

MEMORY ABORT

HOM 170

ALLOCATION COMNMTROL

1/0

ROUTIMES

1/0

HANDL I HG

PALSE
CONTROL

DATEM™

EXIT RTC
CONTROL CONTROL

Modular structure of monitor

DRIVERS

Typewriters
Paper Tape -
Equipment
Card Reader
Line Printer

Magnetic Tape -

Equipment
Magnetic Disc
Equipment
Display

Communications

Equipment

System software is available

in stand alone software or monitor controlled

versions. Stand alone programs are completely self contained and thus do naot
require 1o use any of the facilitics available from the monitors, whilst monitor
controlled programs are available for paper tape, c
systems. Figures 18.3 to 189 show the standard svstem software rﬂ::ch::u:x.
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CONTROL PROGRAMS

The loading, preparation and supervised execution of application and certain
system software may be handled by control programs, known within system soft-
ware as monitors. Being of modular construction a user may select only those
modules which he needs when generating his system, and if necessary expand
the monitor facilities as and when the hardware system is enhanced.

There are seven monitors currently available, one for each of the software con-
figurations thal require a control program. The monitors available are;

Basic Operaling Monitor.
Basic Real Time Monitor.
Disc Operating Monitor.
Disc Real Time Monitor.
Cassette Operating Monitor.
Small Real Time Monitor,
Multi Application Monitor.

e B e

Basic Operating Monitor

The basic operating monitor provides the system with the ability to bandle con-
trofled system software and application soltware on a non-real time basis. The
monitor is paper tape orientated in its standard form but may be extended to
handle other peripherals as necessary. The use of the systems interrupt handling
and a facility of scheduled labelling, which allows for the immediate commence-
ment of a specified routine on completion of a specified input/output process,
enables the monitor to exercise control of programs speedily and efficiently. The
normal use of the basic operating monitor is to provide the necessary control
when a useris producing and testing applicalions sofiware prior to the use of such
software 10 a real time environment.

The minimum configuration requirements for operating with the basic opera-
ting monitor are 8k words of memory and an operator’s typewriter with associa-
ted paper tape equipment, the monitor itself occupying between 3k and 5k of
central memory. In the smallest case anly the operator’s ASR and associated
paper tape equipment together with the necessary program control modules
may be specified.

Basic Real Time Monitor

The basic real time monitor provides the system with the ability to handle con-
trolled application and certain system software on a real time basis, This facility
is based on a use of time sharing, or slicing, between different programs which
are running at the same software level; and a system of software and hardware
levels to efficiently handle the input/output requirements of a number of pro-
grams, All the facilities available to the Basic Operating Monitor, together with
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control facilitics necessary for connecting programs to software levels and
timers. and the organization of the use of common subroutines and buller areas,
are available to the Basic Real Time Monitor.

The minimum configuration requirements for operating with the basic real time
monitor are 8k words of memory and an operator’s typewriter with associated
paper tape or cassette tape equipment, the monitor itsell occupying upwards of
3k of memaory. In the smallest case only the operator’s ASR and associated paper
tape equipment, together with the real time clock and other necessary program
conirol madules may be specilied.

Dise Operating Monitor

The disc operating monitor provides a disc orientated system with all the facili-
ties available to the Basic Operating Monitor, and in addition provides the neces-
sary control for the secure allocation and utilization of both user and system files
within any system. Both system and user programs that are to be used are held
on a disc within the system, and are called into central memory and executed as
required. The running of user programs or the updating of system information is
carried out during a session, which must be commenced by a specific useridenti-
Mcation, and anly the files of the declared user may be accessed for writing during
any specific session, the files of other users may however be read. All user identi-
fications including the system are catalogued and each identification refers to a
library of files which 1s only accessible via the catalogue and under momtor
control, thus ensuring security of data,

Throughout a session processing is carried out within temporary files but at any
time during the session & user may retain {iles by keeping them within his library.

The minimum configuration requirements lor operating with the disc operating
monitor are 16k words of central memory, an operator’s typewriter and one disc,

Dise Real Time Monitor

The disc real time monitor provides a disc orientated system with all the facilities
of the basic real time monitor and the disc facilities of the disc operating monitor,
in addition the monitor is able to allocate central memory to running programs
which have been loaded from the disc and where necessary restore programs to
the disc to make central memory space available for higher priority programs.

The minimum configuration requirements for operating with the dise real time
monitor are 8k words of central memory, an operator’s Wrpewriter, and one disc,

This Monitor may be extended with the Extended File Management Package.

Cassette Operating Monitor

The Cassette Operating Monitor (COM) is a monitor which handles one program

al ..p_#_::a and may be considered as a cassette tape oriented program development
tool.

At system generation time, the user creates his own system cassette, on which
the monitor is the first program, preceded by an Initial Program Loader (IPL).
The monitor is loaded by this IPL, which is loaded by bootstrap according lo the
data switches on the CPU control panel.

I'hen the user program or a processor is loaded. If the operator communication
package is included and used for this purpose, separate commands must be given
to load and start. If the cassette file management package is included, one single
command will be enough to seck, load and start 4 program.

The cassette file management (CFM) package is used to handle 1/0 operations
on cassette tape according to certain ECMA standards, one of which is the type
of labelling of the tape. The CEM will aceept three Lypes of increasing labelling
complexity: Basic, Compact and Extended, The system software is given in
Compact type of labelling, which allows the handling by the COM of single-
track, multi-track and multi-volume files as well as multi-file tracks and volumes,
Files are preceded by headers and followed by End of File records, tracks end
with End-Of-Track records, volumes (i.e. one complete cassette) with End-Of-
Volume records. This is all handled antomatically by the cassetie file manage-
ment package; it includes a number of control commands by means of which the
user can wrile or search headers, run a program, ete.

The monitor itself handles the standard interrupt signals, controls /0 operations
and executes funclions requested by the used in his program by means of moni-
tor requests, e.g. reguesting and releasing temporary bufferspace in memory,
waiting for events, making exits, ete.

The monitor modules are centered around a dispatcher. which determines on the
basis of interrupt signals and priority levels which routine or program must be
exceuted,

Although the COM is designed to handle one program at a time, a form of multi-
tusking can be achieved by using schedulad label routines. These roulines are
attached to the specification of a monitor request and enable a program to run
concurrently with, for example, an 1/0 operation.

Although the COM is cassette tape oriented, other peripherals can be handled
as well, This can all be determined by the user at system generation time.

Small Real Time Monitor
The Small Beal Time Monitor is developed for dedicated computer applications
requiring a small and fast monitor. The monitor s paper tape onented.

Included in the monitor are timer functions for control of the user programs,
Fourteen software priority levels allow multiprogramming between user tasks,
One or more programs may be connected to the same level

The monitor is upward compatible with the Basic Real Time Monitor,

Multi Application Monitor . .
The Multi Application Monitor is particularly well suited for a number ol appli-
cAlions:




_ multi tasking applications where a large memory size (up to _um_w ) allows more
resident programs or several transicnt programs to be in core, iIMProving res-
ponse time and overall performances. .

_ farezround/background applications where program debugging can be made
concurrently with a Em:-:_dn. Process.

_ data communication applications where many buffers and tables have to be
resident due Lo fast access Lme.

The Multi Application Monitor is a disc prienled monitor and has a clear open
ended structure; at each application corresponds a sub-machine defined by
- several priority levels,

_ saveral allocated or shared peripheral devices (spooling).

- several memory partitions,

- several disk [ile libraries.

More than one multi-tasking or real-time sub-machine exist; programs can be
connected to a real-time clock or timer, several disk resident programs can be in
memory 4t the same time (multi-transient areas).

A batch processing sub-muching supports other system components including
Assembler, Overlay Linkage Editor, Full Fortran Compiler, Line Editor etc.
This sub-machine is specially oriented towards program development. Each
sub-machine and the monitor itself are individually protected. The Monitor
can be extended with the Extended Dise File Management Package which adds
to the existing svstem data base facilities with direct and sequential access,
variable length data records, indexed organisation, file protection and on-line
updating.

& set of operator commands is available .2, 10 create or sSuppress a su b-machine,
to allocate or deallocate memory for a sub-machine, to assign peripheral devices
or files, to start or stop lasks inside sub-machines,

DATEM

DATEM is a datacommunication monitor extension to the Basic Operating
Monitors, the Disc Operating Monitor and the Basic and Disc Real Time Moni-
Lors,

It provides the system with basic data communication [acilities, The standard
features of the monitors remain available for the system, The extension lakes
care of the following functions in a data communication configuration:
Connection to the line {leased lines and switched lines).

Read or write data,

Error control.

Time-out control,

Data control {wait for data. polling and selecting, stop the transmission on
detection of special characters).

I
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BSC

BSC is the Binary Synchronous Communication line procedure package which
may be used for synchronous communication. It handles the line control of the
transmitting and receiving stations.

PROCESSING PROGRAMS

These programs consist of assemblers, compilers, linkage editor and overlay
editor available to a user for the production of his application software. Various
versions of the programs are possible to meet the requirements of different

systems and in most cases a stand alone and a monitor controlled version are
available.

Assemblers

The assemblers converl source modules writlen in assembly language into
object modules suitable for linking to other object modules or for loading and
execution, Each line of a source module is writien in assembly language and
represents one central processor instruction, word or block of data or directive,
to control the assembly process, Additional features available include error re-
porting and recovery, assembly listing and the selection of the peripheral devices
to be used during processing,

Two versions of the assembler exist: a stand alone version and a monitor control
version (either Basic or Disc oriented).

FORTRAN Compilers

The FORTRAN compilers translate FORTRAN source programs into object
modules to be processed by the Linkage Editor or Overlay Editor with the
Mathematical Library. The result of the editing process is a self-contained execu-
table program which can run under control of the monitor. The compilers are
self-initializing and do naot require reloading between successive compilations.
The Full FORTRAN compiler produces object modules in interpretive code,
which is translated into executable machine code instructions at run time by the
ohject code interpreter routine linked to the FORTRAN program. The High-
Speed FORTRAN Compiler accepts the same source language as the Full
FORTR AN compiler with some extension for disc random access, and produces
machine code ohject directly.

For systems controlled by the Basic Operating Monitor a transcoder is available to
translate interpretive object modules into directly executable machine code.

The Real Time FORTRAN system is a system in which user written FORTRAN
programs run under control of a real time monitor, The Real Time FORTRAN
library consists of a set of routines which are called by the FORTRAN program
whenever their use is required.
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Linkage Editor ) . -
The Linkage Editor is available for the Stand Alone, Basic and Disc Operating
Systems providing the facility to link separate object modules either for direct
loading and execution or for output (BOS only), to be loaded later or used within
4 further linkage process. By linking, all the advantages of modular programming
are casily available. Modules which are to be linked are writlen containing
specified external references and entry points to be used during linkage, and the
control of the linkage process by the operator, allows for the selection of the
peripherals and mode to be used during processing.

In addition the program provides the listing of a map reports errors during pro-
cessing.

Overlay Linkage Editor

This processor runs under control of the Multi Application Monitor. It applies
for large programs which cannot fit in the available partition. The Overlay Linka-
ze Editor produces from 4 set of object modules a segmented program erganised
in an overlay structure which is transparent to the user. It satisfies all the ¢xternal
references and produces calling sequences for loading the different segments. In
case of one segment the processor can also be used as a simple Linkage Editor.

After processing a load module is produced recorded on a temporary load file.
This load module may be exccuted and/or kept in library.

A number of aptions may be typed in e.g. to specify an absolute Ipading address,
the start address of a common area or the specification which library will be
seanned, and some information required by the Debugging Processor,

SERVICE AND UTILITY PROGRAMS

The programs within these groups provide the user withall the facilities reguired
to set up, run, and maintain the system apart from the tasks of initial program
production.

Debugping

Debugging programs are available to enable rapid error detection within pro-
gram modules, and to provide the programmer with the ability to stop a program
at specific points so that the contents of memory and/or registers may be checked
or altered as necessary.

Lpdate

An update program is available for stand alone systems or for use with BOM pro-
viding the facility to insert or delete lines or modules at source level and Lo insert
or delete modules at object level. Initial control of the updale program is carried
out by the operator or programmer from the operator’s typewriter, and various
oplions exist to enable the system’s other peripheral devices to be used during
the complete update process,

The minimum configuration requirements for operating the update facility are
8k words of central memory, an operator’s typewriter, and high speed paper lape
reader and punch.

Line Editor

The line editor, available for use within the disc operaling system configuration,
provides all the fucilities of the Update Package and an additional facility to
enable the alteration of a specified character string wherever such a string
appears in a module.

Cassette Update

The Cassette Update allows the user of the Cassette Operating Svstem to updale
his files, libraries and sources or object modules.

The Update Package at file level, module level or line level and comprises
functions as copy, skip, delete, insert and list.

Editing is done by means of control commands of which some pertain (o & cer-
tain level. It is possible to switch from one level to another during an edit run.

Utility Programs

These programs are used by the user during the setting up of the systems files,
and where necessary during the normal running of the system to provide the
marking and labelling facilities required by certain peripherals and the informa-
tion required by certain processes.

BASIC

BASIC is a stand alone system for compiling and executing programs written in
the BASIC (Beginners All-purpose Symbolic Instruction Code) lanpuage. The
BASIC system consists of a monitor and a compiler. It is a conversational
system, on which up to 16 users can work simultane pusly from terminals. A time-
slicing mechanism, which divides processing time in equal parts over all termi-
nals, makes the system appear to each user as aceupied by him alone. The actual
execution of programs is done by incremental compilation: each statement is
compiled separately, and executed immediately. The generated object code is
not stored, 1o economize on Memory space.

The system is completely memory resident. It necds a high speed paper tape
reader, an ASR typewriter for each user, and depending on the number ol users
8 to 20k words of memory.
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EACT

FACT. which stands for Facility for Automation Control and An.ﬂ. is a sollware
system operating as a programmable controller, able E_.ﬂ_mzsq:._ the control
functions generally required in control and :Ejzzmn.: projects, such as Eﬁ.&cn.
tion control, trafTic control, functional test of integrated circuits and printed
circuit boards, and various types of security systems.

The control functions are provided by FACT user programs, wrilten in simple
instruction statements, The FACT system translates the instructions into
control signals for the process, and transmits signals from the process Lo the
control program,

The FACT system is memory resident, and occupies only 0.5k memory words.
An Update processor of 0.5k memory words is available to produce and change
FACT user programs.

Appendix 1

Peripheral Manufacturers

PR41
P842
P801/802
PR03
PR0Y
P811/812
P80
P83l
PR3
Ps24
P&25
P&18

Operator’s Tyvpewriter
Matrix Printer

Paper Tape Reader
Paper Tape Punch
Matrix Line Printer
Line Printers

Card Reader
Magnetic Tape Drive
Cassette Tape Drive
Moving Head Dise
Moving Head Disc
WVisual Display Unit

Teletype Corporation
Philips Terminal Syslems
Digitronics Corporation
Facit

Philips

Data Products
Daocumentation
PERTEC

Philips

Philips

Control Data

Hazeltine
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Load Register
Load/Store Instructions
Logical Instructions
Loop Counter

LE Button

'
ad

[ ISy
P R

TR

]

ol D S =

|-|'h-.:"‘-l-.l--il

[}
Lt

M

MAD Lines 9-7
Magnetic Disc Equipment 17-1, 17-24
Magnetic Tape Equipment 17-1, 17-19
Master Units [11-5
Matrix Printer [ 7-f4
MC Bution | 2-4
Memory 1-2, 4-1
Memory Addressing 4-
Microdiagnostics [-4,14-7
Microprogram Addressing
Routine

Mimpanel

MIOS

Miscellaneous Functions
Miscellaneous Signals
MMLI

Mode Buttons

Modem Panel

Modular Construction al
Maonitors 15-7
Mounting Boxes 16-3

ol ek
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Move Table Instructions T-10

M Register 2-4
MEN (Master Selected) 96
Multi Application Monitor 15-3, 189
Multiple Control Units 17-2
4]

OKOMOKI] 9-6
Operand 7-4
Operating the CPU 1224
Owerlay Linkaze Editor 1%8-12
r

Page Fault Handling 53
P Register 21, 104
Peripheral Equipment 17-1
Peripheral Manulacturers Al
PL Register 241

Povwer Failure = Automatic

Restart 14-1
Power Lamp 12-1
Power Supply 1-5,17-2
Preset Switch 12-6
Priority Chain (Bus) 9.2
Priority System (Interrupts) 10-1
Processing Programs 18-11
Program Loading 13-1
Programmed Channel 117
PSW Register 2-1, 10-4

Punched Tape Equipment  17-1, 17-9
PWTFN (Power Failure Signal) 9-8

0
Cualification and Response

Signals 0.7
() Repister -4
R
Read Memory 12-6
Read Register 13-11
Real Time Clock 14-2
Registers 1-4, 2-1
Register Address Switches 122
RM Button 12-3
ROM Address Register BA 2.5
RR Button 12-3

RSLN (Reset Signal)
RST Button

EUN Button

Run Lamp

S
S Register
Safety Key Switch
SCEIM
(Scan External Interrupts)
Scratchpad
Service Bultons
Service programs
Shili Instructions
Signal Exchange
Slave Units
SLCU2S
SLCU4
Small Real Time Maonitor
Software
SPYC (Scan Priority Chain)
SRTM
Stacking
Stand Alone Soltware
Standard Initial Program
Loader
System
System Componenls
System Mode
System Programs
System Software

T

Timing Control

TMEMN (Timing Signal)
TMPN (Timing Signal)
TMEN (Timing Signal)
TPMMN (Timing Signal)
Transportable Pancl
Trap Action

TEMN (Timing Signal)

U

Update Software
User Mode
Utility Programs

0-8
12-3
123

18-12
T4-101

18-12, [8-13




Y

Visualisation Panel
V24 Control Unit
V2ECM

W
Wait Mode

Word Format
Write (Bus Signal)

15-2

17-

15-2

11-7,.14-5
1-5, 3-1
9-8

Notes




