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PART 1— SITE CONSIDERATIONS






1 Site layout

It is not envisaged that very much site preparation will normally

be required; possibly none at all for simple configurations. However,
although the computers discussed are small in sgize, their potential-
ities are such that they may well form the basis of an extensive data
processging or real time application for which some of the site inform-
ation given in this chapter would require consideration. The customer
is advised to consult the Philips representative regarding site
preparation and any subsegquent problems in order to ensure that the

necessary facilities are ready when the system is delivered.

The efficient use of a large data processing system depends a great
deal upon the layout of the equipment. Four main activities require
consideration, viz, operation, work flow, maintenance and media
storage. Also to be borne in mind is the possibility of future
expansion and, if this is likely, extra space should be allocated to
avoid the difficult and costly task of enlarging the site at a later
date.

Operation

Adequate working space must be allowed for the operators within the
limitations imposed by the interconnecting cables (see Table 2.2 Chap.2)
Machines which generate dust, noise or vibration, such as line

printers and card punches, must be kept apart from magnetic tape and
disc units; if necessary a separate card punching room should be

provided.

Work Flow

Work flow is a major consideration in a data processing installation
and care must be taken to ensure that incoming and outgoing data are
separated. It is usual to define three separate areas: data re-
ception, central processing, and output collation.

In real time applications communication with the central processor
is mainly via interconnecting equipment, such as MIOS, obviating the
need for discrete input and outnut areazs and so preventing human

SRTOINE .



Storage

Space should be assigned in the computer room for the storage of
commonly used media like magnetic tape and discs or materials such
as printer forms and blank paper tape; a separate fireproof vault
should be provided for the long term storage of important items.
The environmental conditions relating to storage are specified in
Chapter 3. Magnetic tapes and disc packs must be kept in dustproof
containers and stored away from sources of magnetism. Shocks and

vibrations must be avoided.



Electrical Requirements

Maing Supplies

A single phase supply complying with the requirements specified below

should be provided for the exclusive use of the computer system. The

current carrying capacity of the supply circuit must be adequate to

meet the total power consumption, derived from Table 2.1., with

sufficient in reserve for expected future developments.

System

Voltage

Frequency

Voltage transients

Transient state

Power interrupts

%3 wire: single phase, neutral and earth or two

phases and earth.

115V or 220V r.m.s. + 10%

Note:

These are the standard alternative mains
voltage levels for the central processor
and peripherals. The equipment can also
be supplied to suit other levels, e.g.
240 Volts in the U.K. Further details
about mains conversion can be found in

Part 2 and Part 3 of this section.

48 to 63 Hz

The peripheral equipments are supplied
to work with a mains frequency of 50
Hz. They can be supplied to work with
60 Hz only if this frequency is spec-

ified at the time of ordering.

1.5kV peak amplitude for a duration
not exceeding 10 microseconds between
half peak points at a repetition frequency

of 3 to 10 Hz for not more than 10 minutes.

The time between the voltage falling
from nominal to zero and then return-
ing to nominal must be not greater

than 0.5 seconds.

Not more often then one every 10 sec-
onds for a duration not exceeding 10

ms.
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Alternative Supplies

If maing failures are likely to cause disastrous or frequent
interruptions to system operation, it may be advigable to install
a standby supply source. This can be a manually or automatically
started diesel generator set,with an inherent time lag,or one of
several combinations of a storage battery with either a rotary
motor/generator or a solid state rectifier/inverter which are

almost instantaneous in providing emergency power.

However, where incompatibility with the system requirements is the
problem and not power failure, then it merely becomes necessary to
process the supply. Maing filters and magnetic stabilizers may

suffice or it may be necessary to drive a suitable generator by a
motor connected to the mains. A diesel generator set as the normal
supply source also provides a solution, particularly where the un-
suitability of the maing is accompanied by the likelihood of fre-

gquent breakdowns.

Interconnection Cables

Two kinds of electrical cable interconnections are used in the
computer system - the cables separately conveying a.c. power to
the various devices and the inter-unit signal transmission cables.
Both cables are delivered with the equipment with the power cables
terminating in versatile plugs which fit most types of mains
outlet socket in use on the European continent - see Appendix for

colour coding and plug details.

The maximum permissable lengths for the gignal transmission cables
between the control unit cards and the peripheral devices are

given in Table 2.2. Where the shorter lengths specified give rise



to layout problems it may be necessary to house the control units

cards concerned close to the peripherals instead of in the central

procegsor basic mounting box.

Table 2.2. Peripheral to Control Unit Signal Cables

Peripheral Units Length(m)*
Standard| maximum
P801-001 Punched Tape Reader - Digitronics 2540 3 15
P802-001 Punched Tape Reader - Digitronics 2540 3 15
P80%-001 Tape Punch - Facit 4070 G 15
P806-102 Card Reader - Documation M300 7.5 T
P809-002 Line Printer - Philips PER1415 5 7
P811-001 Line Printer - Data Products 2420 b 15
P812-001 Line Printer - Data Products 2440 7.5 15)
P824-002 Moving Head Disc - Philips PER1215 735 15
P825-007 Moving Head Disc - Control Data Corp.9760 ‘
P831-010 Mag. Tape Formatter - PERTEC 25/45/57.5 15 3
/020/030 1eDae :
P8%%-001 Cassette Tape Unit - Philips ELA 1 e B
P841-101 Teletypewriters -~ ASR33 Te5 15
/105
P842-001 Character Printers =~ Philips PER3100 9l 05, 15
to 004
P818-001 Display Terminal ~ Hazeltine 1200 15 50
/002 (Philips Type A)
PC1800 - MIOS Modules 3 &)

BT

DIOS Controllers

dependent upon

uger devices

*Jote that this is the overall length between the end connectors so

that when planning the physical layout allowance must be made for

internal cable routing.



3 Room Structure and Air Conditioning

Structure

FMloors and Ceilings

A floor able to support a static loading of 500kg/m2 is strong enough
for any minicomputer system but half this value will guffice for many

arrangements involving only the smaller units - see Table 2.1,

Besgsides enhancing the acoustic properties, the fitting of a false
ceiling in the computer room conceals the air ducting, fire protection
deviceg and lighting system. Moreover, if the false ceiling is composed
of removable tile, light fittings can easily be repositioned to suit
changing requirements; also, if the tiles are of the perforated type,
the ventilation can be adjusted by controlling the number of unblocked

holes.

The ceiling must be constructed of materials that do not generate dust
and & recommended height from the floor surface is 2.8 metre; this
height is not, however, mandatory.

Safety Precautions

Local regulations and conditiong of insurance will determine the
precise nature of fire and safety precautionsy; the information given
here ig for general guidance.

Non-combustible or fire registant materials should be used for walls,
floors, ceilings, acoustic surfaces and furniture. Where data re-
ception and output areas are likely to contain large gquantities of
combugtible material, they should be separated from the central
processing area by floor-to-ceiling walls and self closing doors that

are fireproof.

All cleaning materials and fluids should be kept enclosed in metal
cabinets outside the computer room and waste paper should not be
allowed to accumulate for any length of time. Records which have to
be stored in the processing area for operational reasons must be kept

to a minimum and housed in a fireproof safe.



Automatic sensing and warning systems are widely used in large inst-
allations; in these systems, thermal or ionization sensors can trigger
alarms, switch off power and operate sprinklers should a fire occur.
Where the computer is engaged in supervising industrial processes,
however, automatic shutdown may lead to widespread damage; in these

circumstances manual procedures are advisable.

Air Conditioning - Computer Room

High temperatures are harmful to sensitive electronic components;
excessive humidity causes the handling properties of paper materials
to deteriorate, e.g. punched cards curl and become unmanageables
large dust particles have an abrasive effect upon magnetic tape and

discs.

The following conditions are normally adhered to in computer rooms to
prevent deterioration of I/O media and machine performance while pro-
viding a suitable atmosphere for the operating personnel. In general,
the tolerances quoted are well within those specified elsewhere for
the individual items of equipment but although a sharp fall in temp-
erature would not therefore result in thermal damage to the equipment,
provided the rate of change was not too swift, the consequent increase

in relative humidity and resultant condensation would be harmful.

Operating conditions

temperature +18°C to +24°C¢ (15°C to 30°C also permissable)
relative humidity 50% to 60% (up to 70% also permissable)
air pressure = 860  to 1060 millibars.

* It is usual to maintain the air pressure in the computer room above
that of the outside atmosphere to prevent the ingress of external

air.

When the system is not in use, and I/0 materials have been removed,

the following levels are satisfactory provided care is taken to ensure

=0



condensation doesg not occur, especially when starting the air cond-

itioning system.

temperature +10% to +32°C
relative humidity 20% to B80%

Air Conditioning - Media Storage

Media needing to be readily available must be kept in environmental
conditions identical to those existing in the computer room includ-
ing, where magnetic tape reels and disc packs are concerned, 90%

filtration of dust particles exceeding % microns unless these items

are sealed in containers when being unloaded from the parent machine.

The long term storage conditions for the two classes of media are
stated below; the manufacturers recommendations should be observed,

however, if the storage period is likely to exceed one year.

Magnetic Materials

temperature +10°C to +32°C

relative humidity 20%  to 80%

max. wet bulb temp. 2H0

filtering 90% of particles exceeding 3 microns
magnetic field not greater than 5.5 A/mm

Card and paper materials

temperature +10°C to +32°C
relative humidity 30% to 65%
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PART2— CENTRAL PROCESSORS AND INTEGRAL EQUIPMENT



CENTRAL PROCESSOR MOUNTING BOX



1

P852M/P856M/P857M Central processors

btandard Teatures

The common standard features of the P852M/P856N/?857M central

processors are given below:

16 hardware registers,l14 of which are programmable.
agynchronous general purpose bus control

63 interrupt levels

internal interrupt for link to monitor

DMA facility; allows character handling and packing.
power supply.

direct access (read/write) for up to 256 external registers
addressing facility for up to 32k, 16-bit words.
Interface for optional bootstrap loader

Control panel

mounting box with 4 slots (P852M, P856- 100 series)
or 6 slots (P852M~ 200 series), or 10 slots (P852M,
P856M, P857M- 400 series), or 17 slots (P857M- 500
series).

telescopic slides.

documentation.

Also ag standard for the P856M and P85TM processors are the

following:

V24 serial interface unit.
memory interleaving facility.
automatic diagnostic facility.
power failure automatic restart.

real time clock, line frequency.

- IPL

For the P857M also provided asg standard is a memory management

unit, contained on a board which mounts in a dedicated location

immediately underneath the CPU, This facility allows addressing

beyond 32k, dynamic relocation and memory protect. A general

purpose Initial Program Loader is provided as standard with the

P856M and P857M.
P857M option: Floating Point Processor P857M-020.
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The P852M ig provided with a standard instruction set (with simulated
Multiply/Divide instructions) and the P856M with the same instruction
set but including Hardware Multiply/Divide instructions. The P857M

is provided with an extended standard instruction set including

Hardware Multiply/Divide and Memory Management instructions.
The physical details of the processors are shown in Figures 1.1 to 1.4

Main Variants

The main variants for the processors are summarized in Table 1.7

The memory modules (all 16-~bit words) available are as follows:
P852M-004 4k  (cycle time 1.2 psec) - Used on P852M/P856M
P843-108 8k  (cycle time 1.2 psec)- Used on P852M/P856M
P843-116 16k (cycle time 1.2 psec)- Used on P852M/P856M
P843-216 16k (cycle time 0.7 psec)- Used on P856M/P85TM

(provides interlea-
‘ ing facility}
Options

P843-020 1/0 processor High Speed Multiplex data channel
Automatic control of gll data transfers.
Maximum throughput 1.2M words/sec. Up to 8 I/0
processors can be connected to the CPU. Includes
30 0 metre break lines cable.

P843-052 General purpose initial program loader(ROM).
Mounted on P852M {*FU board.

P852M-023 A special purpose CPU board which can be supplied

for all variants of the P852M. The board includes
the following features:

- power failure/automatic restart.

- real time clock(line frequency)

2-4
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Power Supplies

- control unit for an ASR 33 teletype.

- general purpose bus connectors.

- internal interrupt for link to monitor
plus ASR 33.

-interface to full control panel.

~interface for optional general purpose

initial program loader(PB43—O52)

The power available from the internal power supply for the CPU

board, the memory,and to the slots for I/0 processors and I/0

cards is as shown in Table 1.2.

Table 1.2 Total Power Available from Power Supply

Supply Volts |Current(100 and| Current(400 series)| Current(500
200 series) series)
+5 184 434 864
5 0.84 2.04 4.04
+16 4e54 9.0A 184
+18unreg 104 2,04 4,04
-18unreg 1.04 2,04 4,04

The remaining +5V supply current available at the free connectors

of the mounting boxes is sghown in Table 1.3,
Note: The whole of the +18V and -18V power as listed in

in Table 1.2 is availablee.

Table 1.3. Remaining Power Available at Free Connectors

Type Noe Current Available(From +5V)
P852M-101 5.24

=102 5.14A

-103 4+ 44




Table 1«3 conte.

Type No. Current Available(From +5V)
P852M-201 8.24
-202 8.14
-20% T4
~402 3341
-403 5244
P856M-102 5¢24
~103 4454
-106 4454
-402 30624
~40% 29 454
~406 29454
P857M=-405 2% .54
~505 65.T4A

The power consumption in amperes for different sizes of memory

ig given in Table 1.4 below:

Table 1.4 Power Congumption of Memories

Core Size Speed | Supply Voltage |[No. of Modules
psec +5V -5V +16Y

4k ded | 248 el 346 1
8k T2 L 2LB | D2 346 1
12k 122 5.7 04 4.0 2(4k + 8k)
16k a2l 5.2 044 37 1
24k e LB, 0.6 s 2(8k + 16k)
30k [ R S W 0.8 e 2(16k + 16k)
16k D7 | 4<0% | 0,4%| BiTE

Note: * Indicates maximum current consumption

Environmental Reguirements

The environmental conditions specified below apply to all the
central processors and also to the integral equipment defined in
further chapters in this Part of the manual; the extended limits

quoted for transit and storage only apply if the equipment is

2~



correctly packaged.

Operating 0°C to 45°C
Non-operating -30°C to +70°C
Transit or storage -30°C to +70°C

Humidity Range
Operating 0 to 85% r.h.
Transit or storage O to 100% r.h.

Maximum Vibration

The following conditions apply during operation,non-operation,
storage and transit and are as defined in BEAMA standard 209/2.5/69

group II requirements.

Frequency 10 - 150Hz
Acceleration O.5g
Mnplitude 0.75mm peak to peak
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SLOT NO.

SLOT NO, 2 MEMORY BOARD
SLOT NO, 3
" sLoT No. 4
, FRONT PANEL_ | . 5285 SLIDES EXTENSION -
|
4 |
' T sy == =l = = =
y
| W b —‘/ & )
5 — iy
i A o
o ) s (e LI
et
| al o e POWER SUPPLY
it & 1l
1 )
il ig 19 = a2 —— . |
i L 605 e P 8 & W ]
Sox dimensions same as for PB52M-20D series
All dimensions in mm

FIG.
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correct position of handles for inserting a card

USE OF CARD EXTRACTOR HANDLES
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2 Control Panels

Standard and Mini Control Panels
The Full Control Panel (2U high) shown in Figure 2.1 is provided
as standard with all P852M and P856M processors. The panel contains

switches and indicators which allow an operator or programmer to

load,display,run and supervise a program. The central processors
can also be equipped,on option,with a mini-panel (P852M-030) shown
in Pigure 2.2.

Extended Panel (P856M-0%2 AU high)
An Extended Panel ,as shown in Figure 2.3%., is provided as

standard for P85TM processors and can be provided,as an option,
for P856M-400 series processors. This panel contains,on the lower
half, the switches and indicators as described for the Full Control
Panel and on the upper half switches and indicators for the
simultaneous control and display of data and address and stop

on pre-set address.

Portable Control Panel
A Portable Control Panel (P849—052) is available which contains
all the facilities of a standard Full Control Panel and is fitted

with a connector which enables it to be fitted in place of a
gtandard full control panel or mini-panelsy the panel is used

mainly for servicing purposes.

A control panel is shown disconnected from the basic mounting

box in Figure 2.4.

Note: Test position not used on P852M

Pl mini computer Q QO O O QOO0 OCO0OO0OQO0OO0OO0O00
(6] o) 0 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15
B Lo 8888879880888 8 88 98049
ON_ON/RTC (R R
o LOCK ME RST RR RM LR LM IPL s] Au INT

FIG. 2.1 FULL CONTROL PANEL



00

POWER RUN

oN ON/RTC

afFF LOCK START INT
. == o}

Position of straps

00
II i {HO-E To simulate "1" on & key
12 15 Hpe LgJ To simulate "0" on a key

! gl
0%1"1 xample

On this drawing the coded address is 1020

1 Note: Data-bit selection straps
° on Mini Panel

FIG. 2.2. MINI PANEL

Q00 0O0 0000600000 b
S S B CT B BCE B BCA O O O B  1

A65 DPOR VD RIFRA PARY (oxiion
N !I!H?I?i????iﬁ’ﬁﬁ L
DN‘ it . RST RR RH‘ LR LM IPL INST RUMN [NT—
@M e g s ey pe s g

FIG. 2.4 CONTROL PANEL-DISCONNECTED
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3 ~ 1/0 Cards

The I/0 Cards are located in the general purpose slots of the basic
mounting box but where there are too many of them to be ‘
accommodated the G P bus is extended, using a transmission line of
two flat cables of 50 ways each, thus enabling additional cards to be
contained in separate equipment shelves (described in Chapter da) e
Bach shelf contains its own power supply for the cards it contains.
Multicard peripheral controllers are also separately housed in this

menner to form self contained units complete with power supplies.

The GP bus extension and equipment shelf facilities are described
in Chapter 4 as are the cables and panels relating to data

communications.
Table 3.1. at the end of this chapter lists the 1/0 controllers

discussed showing the I/O channels to which they may be connected,

also the number of device addresses and interrupt lines.

Peripheral Control Units

Except where otherwise stated each of the following control units
occupies one I/0 slot either in the bagic mounting box or in a
geparate card chassis. The associated signal cables and connectors

are supplied with the peripheral unite - see Part 3 Peripherals.

Note: The control units are identified as type 1 or 2 units. Type
1 units are constructed on boards having overall dimensions
421 mm x 371.5 mm which connect directly to the GP bus and
type 2 units on boards having overall dimensions 208 mm x
%310 mm which are connected to the GP bus via a bus translatoer

(details of the bus translator are given in Chapter 4'of this

part).



P824~040 Disc Control Units
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P801-040
(type 1)

P810-040
(type 1)

P845-040
(type 1)

P824-040
(type 1)

P825-040
(type 1)

P831-040
(type 2)

Control unit for punched tape reader P801-001 or
P802-001.
It requires the following d.c. supply:

+5V 1.34

Control unit for lineprinter P809-002,

P811-001 or P&12-001.

It requires the following d.c. supply:
+5V QaTA

Control unit for the transfer of serial data with
CCITT V24 and V28 interface. Speed selectable
from 110,150,200, 300,600, 1200,2400,4800 and 9600

bits/second.
It requires the following d.c. supplies:
+5V 1.94

+18V 0.0454
-18V 0.04A

Control unit for two P824-002 moving head disc
units.
It requires the following d.c. supply:

+5V 4.0A

Control unit for 2 P825-007 moving head disc
units.,
It requires the following d.c. supply:

+ 5V 6.0A

Control unit for either four P831-002, four
P831-004 or four P831-006 tape transports daisy-
chain connected to either a P83%1-010, P831-020 or
P831-030 tape formatter - See Part 3. The control
unit comprises 2 cards which together with a
P849-020 (RD1) or P849-021 (RD2) rectifier and a
P849-322 (RG4) stabilizer card to provide the
necessary d.c. supplies and a P843-007 or P843-008
bus translator card for connection to the GP bus
are housed in a multicard equipment shelf to form

a self contained uwnit.

o
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P833-152
(type 1)

P840-001
(type 1)

P840-002
(type 1)

P840-003%
(type 1)

Equipment shelf with space for up to three cassette
tape drives. Shelf includes control unit,CRC com-
putation,power supply for 3 tape drives + 3.0m
cable (see Part 3, Chapter 1).

Control unit for punched tape reader P801-001 ox
P802-001 and tape punch P803-001.
It requires the following d.c. supply:

FoV 1.94

Control unit for punched tape reader P801-001 ox
P802-001 and tape punch P80%-001 and V24 devices.
It requires the following d.c. supplies:

+5V 2.8A

-18V 0.044A

+18V 0.0454

Control unit for card reader P806- 102 and line-
printer P809-002, P811-001,0r P812-001.
It requires the following d.c. supply:

+5V 1.74

Data Communications

The following data communication unite,when used,occupy 1 glot in

an Equipment Shelf Type EZ2.

P84AT-060
SLCU 28

Multiple line control unit for 2 Half Duplex (HDX)
or 1 Full Duplex (FDX)SynchronouSs line connections
up to 200,000 bits per second with interface
according to CCITT V24/V28 recommendations. Special
character recognition; CRC- VRC generation and
check.
It requires the following d.c. supplies:

+5V 4,04

+18V 0.084

-18V 0.164



P847-070
SLCU 4

P846-0T0
ALCU 4

P846-060
ALCU 2

P845-060
AMA 8A

Multiple line control unit for 4 HDX or 2 FDX
synchronous line connections up to 9600 bits per
gecond with interface according to CCITT V24/V28
recommendations.
It requires the following d.c. supplies:

+5V 4.04

+18V 0.16A

-18V 0.254

Multiple line control unit for 4 HDX or 2 FDX
asynchronous line connections 300 to 9600 bits
per second with interface according to CCITT
¥24/V28/V2% recommendations.
It requires the following d.c. supplies:

+5V 4.04

+18V 0.124

-18V 0.184A

Multiple control unit for 2HDX or 1 FDX asynchronous
line connections 300 to 9600 bits per second with
interface according to GCITT V24/V28/V23
recommendations.
It requires the following d.c. supplies.

+5V 3.0A

+18V 0.06A

-18V 0.094

Asynchronous medium speed line multiplexer for
8 FDX or 8 HDX connections 50 to 9600 bits per
second with interface according to CCITT V24/V28
recommendations.
It requires the following d.c. supplies:

+5V 5.04

+18V 0.24A

-18V 0.3%36A



P845=070 Asynchronous medium speed line multiplexer for

AMA 8C 8 asynchronous device connections 50 to 9600 bits
per second with current loop interface (20 mA )
or TTL interface.

It requires the following d.c. supplies:

+5V 4.54

=18V O.14
P844~060 Asynchronous low speed line multiplexer for 16 HDX
AMA 16 or 16 FDX connections 50 to 200 bits per second

with TTL compatible interface.

It requires the following d.c. supplies:

+5V 1.44A
-8V 0.054
P844-110 Control module for 64 lines (32 in-32 out )with
V28 CM interface according to CCITT V24/V28 recommendations.
It requires the following ¢.c. supplies:
+5V 5.0A
+18V 0.16A
~-18V O.164

Modular I/0 System (MIOS)

MIOS is a separate rack mounting system (see Appendix for handbook)

for connecting the system to the GP bus.

Control unit (PC 1207/00 type M5D) for a basic
modular input and/or output system of up to 16

modulesg.

Digital I/0 System (DIOS)
DIOS is supplied using the following Dual Input Output Digital
(DIOD) boards:




P837-001 Digital input output contrel unit providing:
DIOD - 1 gated 16-bit input word (including level
(type 1) adaptation)
- 1 buffered 16-bit output word (including
level adaption)

- 1 call line per word

1 regponse line per word

TTL level connection

It requires the following d.c. supply:
+5V 2.25A (when used without output
resistors)

3.24 (when used with output

resistors)
P837-002 Digital input output control unit providing:
DIOD - 2 gated 16-bit input words (including level

(type 1) adaption)
- 2 buffered 16-bit output words (including
level adaption)
- 1 call line per word

-~ 1 response line per word

TTL level connection
It requires the following d.c. supply:
+5V 3.54 (when used without output re-
sistors)
S a8 (when used with output re-

sistors)
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4 Miscellaneous Equipment

This chapter describes the facilities provided for extending the GP
bus outside the basic mounting box. Details are provided for data-
communication cables and panels, extender cards to aid testing, card
connectors and general purpose I/O cards for customer - designed
circuits. Equipment shelves and modular power supplies are also

described.

Cards and Connectors.

P843-025 General purpose card with GP bus control logic for

(type 1) cugstomer-designed control circuit. Includes male
connectors for bus and device (2 connectors) con-
nection, and has space for 125 (14/16 pins) dual
in-line-packages and 2 (24/40 pins) MSI,LSI pack-
ages. For connection of a device cable a female
connector must be used (use P843-021).

It requires the following d.c. supply:

+5V 1.04 (bus control logic only).
P843-026 General purpose wiring card; includes male con-
(type 1) nectors for bus and device (2 connectors) con-

nection. Blank card with space for 226 (14/16
pins) dual in-line-packages and 15 (24/40 pins)
MSI,LSI packages. Ugse P843%-021 for device con-

nection.

P843-021 Female connector with 74 pins for connection of a
device cable to an I/O card (GP card, Digital I/O

card).
P843-022 As for P843%-021 but with 26 pins.
P843-027 Set of 10 emitter and 10 receiver packages.

Required for a customer who is designing an inter-

face to the GP bus.

P843%-028 Set of 10 bridge adaption networks (Ternet packages

each of which terminate 14 signal lines). Required



Use of Extenstion Card P843-035
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P849-006

P849-006

by customer designing terminations to the GP bus.
Female Connector (50 pins) for device connection
to Type 2 card.

Female Connector (74 pins) for input isolator

card P839-004.

Extenders and Adaptors

P843-007
(type 2)

P84%-008
(type 2)

P843-009

P843-115

P843-031

P843-037

Bus translator card including 3 metre cable. Used
to translate signals on I/0 bus into signals for
GP bus. The card is always supplied as part of
equipment shelf P8435-002,
It requires the following d.c. supply:

+5V 1¢04.

Bus translator/terminator card including 3 metre
cable., Identical to P843-007 but also provides
termination resistors for terminating the GP bus.
The card is always supplied as part of equipment
shelf P843-003,
It requires the following d.c. supply:

+5V 1.94.

Bus terminator to be used in equipment connected
at end of the GP bus, where the bus requires
terminating. e.g. Equipment Shelf P843%-001 used
at the end of bus.
It requires the following d.c. supply:

+5V 0.94.

GP bus extension cables (flat cable 2 x 50 way

each) with connectors~overall length3.0 metre.

Break lines requests cable (8 break request
signal lines plus 8 signal earth lines),

- overall length 3 metre.

Cable for connection of a V24 interfacing device
to the serial control units P840-002 or P845-040.

Includeg Cannon connector and control unit con-

nector-overall length 10 metre.



Maintenance Equipment

P843-035 Extension card for testing P852M central

processor carde.

P843-13%5 Extension card for testing P852M type 1 control

unit cards and I/0 processor cards.

P849-052 Portable control panel for P852M which is used
mainly for maintenance and servicing. This is
a free standing panel fitted with the same con-
trols as a full control panel and with a flying
lead and connedtor to enable it teo be fitted in

place of the full control panel.
Power Supplies

The power supplies for the system are mainly contained within the

units supplied.

When using equipment shelf P843-001, which holds I/O cards type 1,
the power supply is included with the shelf. When using equipment
shelves P843-002/003% however, which hold I/0 cards type 2 an extra
power supply unit P843-011 or a D.C. Converter P849-03%34 can be
ordered with the shelf dependent upon the type of cards fitted.

See detgils under separate headings for these units.

Where a self contained control unit is formed from cards (type 2)
contained within a multicard equipment ghelf rectifiers RD1 or
RD2 with stabilizer RG4 can be housed in the shelf to provide
power for the neighbouring I/O Cards (See Figures 4.1. and 4.2).



Details of all power supply modules are as follows:

P843%-011 Power supply unit which can be mounted in a
dedicated location in equipment shelf P843%-002
or P843-00%. The unit consists of rectifier RD2
and stabilizer card RG?3 which provide the follow-
ing d.c. supplies for digital I/O equipments

+24V e B
+5V 44
-5V OsHA
P849-03%4 D.C. converter which can be mounted in a dedicated

location in eguipment shelf P843-002 or P843-003.
It provides from an input of +5V at 2.5A the
following d.c. supplies for data- communications

equipments

+6V 0.54
-6V 0254
+12V 0.08A
-12V 0.14

For the multicard equipment shelf rectifier RD1 or RD2 with
stabilizer card RG4 provide outputs of 45V, 7.6A and -5V, 0.5A.

The power supply always included with shelves P843-002 or P843-003
consists of rectifier RD3 and stabilizer card RG5 which provide an
output of +5V, 7.6A. The stabilizer provides also overvoltage

protection.

Equipment Shelves

The equipment shelves are designed to fit into standard 19 inch

racks - see Part 4 Cabinetry for mounting details.

The adaption of the power supplies within the shelves for various

mains voltage levels is described in Chapter 5 Mains Conversion and

the switching arrangements for local and remote control of the

shelves in Chapter 6 Local and Remote Control of d.c. Supplies.
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Multicard Control Unit Equipment Shelf

P843-001
(E2)

P843%-002

(E1)

P843-003
(E1)

Self contained equipment shelf (see Figure 4.1.)
complete with wiring, connectors, fans, and local
or remote on/off control for:

~ Bus translator card P843-007 or 008
4 1/0 cards (type 2)
1 rectifier (RD1 or RD2)

- 1 stabilizer (RG4)
Front Panel height = 3 standard rack units.

Note: This shelf is used in the system to form
control unit P8%1- 040 for 4 M.T. trans-
ports P831-102, 104 or 106,

Eguipment shelf (see Figures 4.3 and 4.4.) with
space for 6 I/O cards (type 1). Includes power
supply +5V, 18A; -18V,1A; +18V,1A; telescopic
slides, bus cable 3.0 metres and bus connector.
When connected to the end of the GP bus a term-
inator P84%-009 must be added.

Front panel height = 3 standard rack units.

Equipment shelf (see Figures 4.5 and 4.6) with
space for 8 I/0 cards (type 2), clock pulse card
(P848-001) or D.C. converter (P849-034) and one
extra supply unit (P843—O11). The shelf
includes a bus translator (P843-007) with 3.0
metre cable and a +5V,6.64 power supply (RD3 +
RG5) .

Front panel height = 5 standard rack units.

Eguipment shelf as described for P843-002 but
fitted with a bus translator/terminator (P843-
008) with 3.0 metre cable and a +5V,5.7A power
supply. This shelf is for use at the end of the
GP bus.

Front panel height = 5 standard rack units.
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Data Communication Panels and cables

P849-029

P8495-130

P849-230

P849-524

P849-534

PB849-624

P849-634

P849~T24

P849-734

P849-824

P849-346

MODEM panel for the external connection of 16
synchronous/asynchronous controllers;Cannon
type of connectors.Panel height 89mm(3%.5 inches)

= 2 standard rack units.

Panel for visualising up to 32 DATA SET READY~
signals.

Display equipment with cable and connectors for

8 DATA SET READY signalsj;cable length 3 metre.
Also required P849-029 and P849-~130.

Cable between modem panel P849-029 and line control
unit P847-060,P847-070,P846-060, or P846-070 for
1 FDX or 1 HDX; Cable length 3 metre.

Same as P849-524 but including visualisation
signal for option P849-230

Cable between modem panel P849~029 and line
control unit P845-060 for 4 HDX or FDX; cable
length % metre.

Same as P849-624 but including visualisation
signal for option P849-23%0

Cable between line control unit P845-070
and modem panel P849-029 for 4 device connections;

cable length ? metre.

Cable between line control unit P845-070 and
4 external equipments (open ended);cable length

5 metre.

Cable between line control unit P844-110 and
external equipment (open ended) 16 input and

16 output linesjcable length 5 metre.

Cable between modem panel P849-029 and modem
according to CCITT recommendation V24,includes

one connector for connection to the modem panel;

cable length 5 metre.
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P849-924

P849-336

P849-901

P849-920
P849-925
P849-930

P849-940

P849-541

Cable between line control unit P844-060 and
8 external equipments (open ended);cable length

5 metre.

Cable between modem panel P849-029 and modem

according to CCITT recommendation V24, includes
one connector for connection to the modem panel;

cable length 5 metre.

Diagnostic equipment for SLCU 25, SLCU 4,ALCU4/2,
AMA 8A controller types. Requires also P849-029.

Test tool for AMA 16.
Test tool for V28 CM.
Test tool for AMA 8C.

Cannon connector (male) 25 pins (including hood

straight clamp).

Cannon connector (female) 25 pins (including

hood straight clamp).
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5 Mains Conversion

Adapting the power supply of the basic mounting box and the
equipment shelves to suit different levels of mains voltage is
achieved by altering the tappings on the mains transformers of

each unit.

For basic mounting boxes (MIOO,MEOO,M4OO and M500 Series) equipment
shelves P843-001 (E2), and P833-152 cassette equipment shelves the
tapping arrangements are as shown in Figure 5.1 and the physical

location of the transformers as shown in Figures 5.2. and 5,3,

For equipment shelves P843-002 or P843-003% and for the multicard
control unit shelf the transformer tappings are shown in Figure

5.4. and the physical location of the transformer in Fig. 5.5.

|
I | | |
I I | I
| 100V | | |
2 | 2 | 2 | ] 2 |
| I | I
| 15V | | |
| I | I

3 | 3 | Fulis B | 3
| ‘ [ | |
| | N N
4 I 4 I s | i
' I | I |
| | | |
| 100V | | I
5 | 5 | 5 } 5 |
| | |
| 15V | | |
| | | I
[ | 6 | | 8 |
| I | I
I | I |
I | I |
7 [ 7 | 7 | 7 |
| | | |
I I | |
| 10V | } :
o7 | o P~ o ] | o7 |
| | | |
| il I ® ]

240V 220V 115V, 100V

FIG. 5.1 TRANSFORMER TAPPINGS (M100]200]|400[500,
P843-001 and P833-152)
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Control panel (or equipment shelf front panel)
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2. Remove power supply
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\ (3 screws)

FIG. 5.2 TRANSFORMER LOCATION (MI100O, M200 SERIES,

P843-001 and P833-152 EQUIPMENT SHELVES)
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FIG. 5.3 TRANSFORMER LOCATION (M400, M500)
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6 Local and remote control of d.c. supplies

The P843-001 equipment shelf (with space for 6 I/O cards - type 1),
the P843-002/003 equipment shelves (with space for 8 I/0 cards -
type 2), and the P833-152 equipment shelves (for 3 cassettes) are
all equipped with the facility for local or remote control. The
equipment shelf, for self contained multicard control units - type
2, can also be equipped with this facility. The interconnections
for remote control are shown in Figure 6.1. and the control cir-
cuits for local/remote operation are shown in Figures 6.2. and

T

ES EQUIPMENT SHELF

1
. SR i P843-001
Pas7H :
e |

E2

TERMINAL P5
EQUIPMENT SHELF

RC

L e = {5V PB43-002 /003
3 7 s

/) -

NP' MULTTICARD
e SV EQUIPMENT SHELF
P

e

RC

1 EQUIPMENT SHELF
T—— B R g e
= RSl oV

FIG. 6.1 REMOTE CONTROL INTERCONNECTIONS

]

Figure 6.2. shows the control circuit used in equipment shelves
P843-001, P843-002 and in P833-152, 1In operation the

supply to the equipment shelf mains transformer is connected either
via a LOCAL/REMOTE switch, when the switch is in the LOCAL position,
or via a solenoid operated switch which is controlled and operated

with a +5V control signal derived from the P852M/T856M or P85TM basic



mounting box power supply.

The control circuit incorporated in a multicard control unit equip-
ment shelf also includes ON/OFF switches as shown in Figure 6.3.
When the selector switch is set to LOCAL (with the mains switch set
to ON) the supply is connected to the mains transformer and internal
d.c. supplies are obtained from the unit whether or not the +5V con-
trol signal is present. The ON and OFF switch have no effect on the

circuit under these conditions.

When the selector switch is set to REMOTE the mains supply to the
transformer is controlled via a contact of relay Re 4. This relay
is energised if the +5V control signal is present, thus applying the
mains supply to the transformer via the relay contact, and is de-
enegised if the +5V control gignal is absent, thus removing the mains

supply from the transformer.

Also in the REMOTE position, and with the +5V control signal present
the d.c. supplies can be switched off and on by means of two biased
push buttons adjacent to the selector switch. If the OFF push button
(biased off) is pressed relay Re3 is energised and removes the +5V
control signal from Red (via contacts 8 and 9 of ReB). Relay Re? is
then held operated via its own contacts 6 and 7 and via the ON
switch. If the ON button (biased on) is then pressed relay Re3 is
released and relay Re4 energised once more to restore the mains supply
to the transformer. If the OFF push button has been operated the
control circuit is reset (Relay Re3 de-energised) if the +5V control
signal is then switched off. The mains supply to the equipment shelf
transformer is then resgtored when the +5V control signal comes on

again.
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PART3 — PERIPHERALS
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Display Terminal



1 Peripherals

This chapter describes the various input and output devices,
including magnetic storage and retrieval equipment, which can be
connected to the central processors via the relevant 1/0 cards

defined in Part 2 Central Processors and Integral Equipment.

A1l the peripherals described operate directly from the mains
supplies - the adaption of the peripherals to suit different mains

voltage levels is explained in Chapter 2.

Most of the peripherals are rack mountable; of these some are secured
to the front of the rack framework and the others are supported by
fixed or telescopic slides. In the data given for each peripheral
brief mention is made of the mounting method but for full details

of this and the recommended rack positions see Part 4 Cqbinetry.

T s o e Bt e B e St o S S S B

cables - an example is given in the Appendix.

For further information about any peripheral reference should be made
to the manual issued by the manufacturer, to the relevent Control Unit
Manual (listed in the Appendix) for details of signal interconnections,
or to the P8OOM Minicomputer OEM Equipment Catalogue.

Note: Signal Cables terminating in I/O card connectors are provided
with the peripherals for connection to the associated control
units. The standard cable length quoted for each device is that
which is normally supplied but in most cases is not the maximum

permissable length - see Table 2.2 in Part 1 of this section,



Punched Tape Bguipment

P801-001 Punched Tape Reader 333 characters/second

P802~-001 Punched Tape Reader 600 characters/second

Apart from the operating speed, both readers are identical.

Manufacturer

T o i e e e o B B S s g e e P e B e B

Front panel width
Front panel height

Depth behind panel
Protrusion from panel
Weight

o et e et e e o o

Standard length
Optional lengths

Power Reguirements
Frequency

Power consumption

e, P . S . s o B Bt T T

Environmental Conditions
Temperature - operating
Temperature - storage
Humidity - operating

Fumidity - storage

Digitronics Cofporation

2540 EP

rack mounting: secured to the front of

the rack frame

483 mm; standard 19 inch rack panel
133 mm (5.25 inches) = 3 standard rack

units :

203 mm (8 inches)
56 mm (2,3 inches)
15 kg (33 1b)

3m (3.3 yards)

2 or 1745 m (2.2 or 8.2 yavde)

115 or 220 volts r.m.s. + 10%

48 to 62 Hertz
150 VA

Protection class I

& *C te 445 °C
=56 20 4o +65 *0

20% to 85% r.h.

0 to 100% r.h. without

condensation



e e e it et s e o e S S o

Material

Thickness

Width

Transmissivity

paper, paper-mylar, aluminized mylar or
solid mylar

0.064 to 0.124 mm (0.0025 to 0.005 inch)
without mechanical adjustment

17.5 to 25.4 mm (”/16 to 1 inch), 5 to

. 8 channels; tape guides adjustable

up to 40% without electrical adjustment

Lo
|
w



P803-001 Tape Punch 75 characters/second

Manufacturer

e e e et e s

Front panel width
Front panel height

Depth behind panel
Protrusion from panel
Weight

Signal Cable

Standard length
Optional lengths

Power Requirements

Frequency

Power consumption

Facit

4070

iree standing or rack mounting version

432 mm (17 inches)

220 mm (8.7 inches)
190 mm (7.5 inches)
13 kg (29 1b)

48% mm: standard 19 inch rack panel
267 mm (10.5 inches) = 6 standard rack
unite

120 mm (4.7 inches)

50 mm (2 inches)

17 kg (37 ip)

3m (3.3 yards)
2 or 7«5 m (2.2 or 8.2 yards)

110, 127, 220 or 240 volts r.m.s. + 15%,
-10%

50 to 100 Hertsz

180 VA max.,

50 VA mine.

power automatically cut off if supply
voltage falls 15% below nominal

Protection class I



Environmental Conditions

Temperature - operating 0 °C to +45 °C

Temperature - storage -55 °C to +65 °C

Humidity - operating 20% to 85% r.h.

Humidity - storage 0 to 100% r.h. without condensation

fepe_Spepifioation

Material paper, mylar or plastic complying with
180 standards

Thickness 0.08 to 0,11 mm (0.0031 to 0.0043 inch)

without mechanical adjustment

Width 17.5 to 25.4 mm (11/16 to 1 inch), 5 to

8 channels

Tape_Reel
Outer diameter 200 mm (8 inches) max.
Hub HAB compatible



Punched Card Equipment
P80€~102 Card Reader 300 cards/minute (capacity for 1000 cards in

hopper)

Yenufaoturew DO R

Type no. M300

Style table top

Physical characteristics

Depth 460 mm (18 inches)

Width 585 mm (231/16inches)

Height 413 mm (16}inches)

Weight 35 kg (77 1b)

Signal Cable

Standard length 75 m (8.2 yards)

Bougs Reqpicensnty

Voltage 115 or 230 volts T.m.s. + 10%

Frequency 60 +2 or 50 + 2 Hertz

Power consumption 650 VA.

Electrical Safety Protection class I

Environmental Conditions

Temperature - operating +10 °C to 38 °C (card requirement:
+15 °C to +25°C)

Temperature - storage =32 °C to +57 °C

Humidity - operating 30% to 90% r.h. (card requirement: 50%
to 70% r.h.)

Humidity - storage 5% to 90% r.h. without condensation

Card Specification

i;;;;;;i ——————— standard American punched card (161 +8 g/mz)
complying with DIN 66018 specifications.

Length 187.32 + 0.13 mm (7.37 to 7.38 inches)

Width 82.55 + 0.18, -0.,08 mm (3.25 +0.,007 -0.003
inches)

Thickness 0.178 + 0,07 mm (0.007 + 0.0004 inch)

S =0



Line Printer Equipment

P809-002 Line Printer (with Data Products interface) 200 lines/minute

132 columns

Manufacturer

Standard length

Power Requirements
Frequency

Power consumption

— T St o St o o o S B B B

Temperature - operating
Temperature - storage
Humidity - operating

Humidity -~ storage

e bt o o i e e o o P o e i

Single Copy
Multi-copy

Dimensions

Philips
PER1415

free standing
460 mm (18 inches)
700 mm (27.5 inches)

800 mm (31.5 inches)
80 kg approx (177 1b)

5m (5.5 yards)

100, 110,115, 127,220 or 245 wolts r.m.s.iTO%

B0 + 2 oF 60 + 2 Hertz
300 VA average

Protection class T

+10 °C to +40 °C
-40 °C to +70 °C
40% to 80% without condensation
0% to 95% without condensation

15 1b bond minimum weight

Up to 5 parts 11 1b bond interleaved with
single - shot carbon.,

Standard fanfold, edge punched paper, 4
to 17.3 inches (102 to 440 mm) wide.



P811-001 Line Printer 245 lines/minute, 132 columns

Manufacturer

e oy o o S B B o S S .5 e e P P B Bt

F'requency

Power consumption

Electrical Safety

. o . o o e B . S o o

Temperature - operating
Temperature - storage

Humidity - operating

Humidity - storage

Paper Specification

Single copy
Multi-copy

Dimensions

Data Products
24.20

free gstanding

622 mm (24.5 inches)
1232 mm (48.5 inches)
1168 mm (46 inches)
272 kg (600 1b)

Te5 m (8,2 yards)

117 or 230 volts r.m.s. + 10%
60 + 3 or 50 +3 Hertz
500 VA

Protection class I

+10 °C to +43 °C

-18 °C to +66 °C

%0% to 80% r.h. without condensation
10% to 80% r.h. with static eliminator

0 to 95% r.h. without condensation

15 1b bond minimum weight

up to six parts 12 1b bond, interleaved
with single-shot carbon

standard fanfold, edge-punched paper, 4
to 19 inches (102 to 483 mm) wide

2= 1:0



P812-001 Line Printer 670 lines/minute, 132 columns

Manufacturer

Standard length

Power Reguirements
Voltage
Frequency

Power comnsumption

Electrical Safety

T s . B e e B e S e S S e

Temperature - operating
Temperature - storage

Humidity - operating

Humidity - storage

Paper Specification

Single copy
Multi~-copy

Dimensions

Data Products
2440

free standing

622 mm (24.5 inches)
1232 mm (48.5 inches)
1168 mm (46 inches)
362 kg (800 1b)

7.5 m (8.2 yards)

117 or 230 volts T.m.s. + 10%
60 +3 or 50 +3 Hertz
1400 VA

Protection clasgs I

+10 °C to +43% °C

-18 °C to +66 °C

50% to 90% r.h. without condensation
10% to 90% r.h. with static eliminator
5% to 95% r.h. without condensation

15 1b bond minimum weight

up to six parts 12 1b bond, interleaved
with single-shot carbon

standard fanfold, edge-punched paper,

4 to 14.875 inches (102 to 378 mm) wide.

3=11



Typewriter Equipment

P841-101 I/0 Typewriter 10 characters/second, light duty, with

punched tape and current loop interface.

P841-105 I/0 Typewriter 10 characters/second, light duty, with

Manufacturer

Height
Weight

Signal Cable

e o e e B B B s S

Frequency

Power consumption

Electrical Safety

Temperature -~ operating
Temperature - storage
Humidity - operating

Humidty - storage

Statlonery Detalls
Paper width
Diameter of paper roll

Punched tape width

punched tape and V24 interface.

Teletype Corporation
ASR 55 (Automatic Send—Receive)

mounted upon a stand

470 mm (18.5 inches)
560 mm (22 inches)
1140 mn (45 inches)
25 kg (55 1b)

7.5 m (8.2 yards)

115 or 220 volts r.m.s +10%
60 +0.45 or 50 +0.4 Hertz
300 VA

Protection class T

0 °C to +45 °C
=30 °C to +70 °C
20% to 85% r.h.

0 to 85% r.h. without condensation

216 mm (8.5 inches)
127mm (5 inches) max.

25.4 mm (1 inch), 8 channels

3=-12



P842-001 Character Printer with keyboard and V24 interface, 50 char/sec.
P842-002 Character Printer with keyboard and TTY interface, 50 char/sec.
P842-003% = As P842-001 but without keyboard

P842-004 = As P842=002 but without keyboard

Manufacturer

— s . o B . o B B

o

o o e e S G e v S S e S B g W

Width
Height
Weight

o e S e bt ey e B e ot o

Standard length

Power Reguirements
Voltage
Frequency

Power consumption

Electrical Safety

o o e B B e B ot S e o o St B

Temperature - operating
Temperature - storage

Humidity - operating

Humidity - storage

Paper width

Philips
PER %100

table top

310 mm (12.4 inches) - without keyboard
465 mm (18.3 inches) - with keyboarad
51% mm (20.2 inches)

170 mm (7.0 inches)

20 kg (44 1b)

7.5 m (8.2 yards)

110, 115, 220 or 240 volts r.m.s. +10%
50 +1.0 or 60 +1.2 Hertsz
150 VA average

Protection class I

+10 °C to +40 °C
=40 °C to +70 °C
20% to 80% r.h.
20% to 90% r.h.

314 mm (12.375 inches) between pegs
for peg fed paper. Up to 306 mm (12 inches)

for friction fed paper.

Je=les



Magnetic Dige Eguipment

P824-002 Moving Head Disc Unit (1 fixed and 1 removable cartridgg)
2 x 2.7T M 8=bit characters.

Manufacturer Philips
Type no. PER1215
Style rack mounting on slides

Front panel width 480 mm: fits into standard 19 inch rack

Front panel height 267 mm (10.5 inches) = 6 standard rack
unitse

Depth 797 mm (28.5 inches)

Protrusion from rack front:

- withdrawn for loading 500 mm (19.7 inches)

- fully pushed in 50 mm (2 inches)

Weight 66 kg approx. (145.2 1b)

Standard length 3.5 m (3.8 yards)

Voltage 110, 115, 220 or 240 volts r.m.s. +10%
Frequency 50 +1.0 or 60 +1.2 Hertz

Power consumption 500 W

Electrical Safety Protection class I

Temperature - operating +16 °C to +3%8 °C

Temperature - storage -15 °C to +65 °C

Temperature - rate of 0.2 °C/minute max.
change

Fumidity - operating 8% to 80% r.h.

Humidity - storage 5% to 85% r.h.

3-14



P825-007 Moving Head Digc Unit

AOM 8-=bit characters

Manufacturer Control Data Corporation
Type no 9760
Style free standing

Ee e e L o e—————

Width 48% mm
Height 864 mm
Depth 864 mm
Weight 100 kg max. (165 1b)

Standard length T m

Power Requirements

Voltage 100 (+10), 120 (+8-18), 220 (+15-25),
240 (+17=-27) volts r.m.s.
Frequency 50 40.5 - 1.0 Hertz 100/220/240 volts:

60 +0.6 - 1.2 Hertz 100/120 voltss

Power Consumption 750 W (max)

Bt L T ey———————— Y

Temperature - operating +15:5 20 te +52.2 °C
- 34.4 °C to +65.6 °C

6.7 °C/hour (operating), 20 °C/hour (storage)

Temperature - storage

Temperature - rate of
change

20% to 80% r.h.
5% to 95% r.h.

Humidity - operating

Humidity - storage

P825-100 Exchange Cartridge for disc Unit P825-007

Type no. CDC 876

=15
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P824-100 Exchange Cartridge for Disc Unit P824-002

Type noe.

Magnetic Tape Equipmentd

IBM 5440 compatible ("16 sector") type

P831-002 Tape Transport 9 tracks 25 inches/second 800 bits/inch

NRZI recording method

P831-004 Tape Transport 9 tracks 45 inches/second 800 bits/inch

NRZI recording method

P831-006 Tape Transport 9 tracks 37.5 inches/second 1600 bits/inch

PE recording method

Up to four transports of the same speed can be connected to P83%1-040

control unit using a tape formatter type P831-010 or P8B31-020 or

P831-030.,

Manufacturer

B e T p———

o o Pt o e e e s S e B R e S e e S

Front panel width

Front panel height

Depth behind panel
Protrusion from panel

Weight

Signal Cable

Frequency

Power consumption

PERTEC
6840-9 25 i.p.s. (P831-002)
6840~9 45 i.p.s. (P831-004)
6640-9 37.5 i.p.s. (P831-006)

rack mounting: secured to the front of

the rack on hinges

483 mm: standard 19 inch rack panel

622 mm (24.5 inches) = 14 standard rack
units

3218 mm (12.5 inches)

75 mm (3 inches)

38 kg (85 1b)

See under P831-110 tape formatter

95, 100,110,115,125,180,200,210,215,220,
225,230,235,240,250 volts r.m.s. + 10%
47 to 400 Hertz

300 Watts - maximum

3-16



Electrical Safety Protection class I

Temperature - operating +2 °C to +50 °C (tape requirements +15 °C
to +32 °¢)

Temperature - storage -45 °C to +71 °C (tape requirement +5 °C
to +32 °C)

Humidity - operating 15% to 95% r.h. without condensation

Humidity - storage 0 to 100% r.h. without condensation

Material Computer grade magnetic tape
Thickness 0.0%8 mm (0,0015 inch)

Width 12.7 mm (0.5 inch),

=809 Heelr

Outer diameter 267 mm (10.5 inches)

Reel capacity 731 m (800 yards)

P83%1-010,020 or 030 Tape Formatbters

The P831-010, 020 or 030 formatters must be used with the P831-002,
P831-004 or P831-006 transporte respectively to provide the control
and timing logic for reading, writing, and error checking; the
signal cable is coupled between the P831-040 control unit and the
formatter. Up to four tape transports can be daisy-chain connected
to the formatter using a PERTEC multiple Transport Adaptor (MTA) -

gsee FPigure 1.1.

legufestnes S
Type no. F849-20/1%.9  (P831-010)

F849-36/25.02 (P831-020)

(P831-030)

Style rack mounting on slides at the rear of

the rack
Physical Characteristics
;;;;t ;angihwia;ﬂ 483 mm: standard 19 inch rack panel
Front panel height 89 mm (3.5 inches) = 2 gtandard rack units
Depth behind panel 508 mm (20 inches)

Protrusion from panel 0
Weight . 11kg (25 1b)



S St S At e St S s s S . e e i P e s S st e e e e e e e o, . e PO

i T e " o S o S P Y o S S P o S e U B e S S Bt e S o o e S

e SRS S g S L U U —p———)

Standard length 3 m (3.3 yards)

Power Requirements

Voltage 100,110, 115,125,200,210,220,230,240 or
250 volts r.m.s. +10%
Frequency 47 to 400 Hertz

Power consumption 100 VA

Environmental Conditions

Temperature - operating +2 °C to +50°C

Temperature - storage -45 °C to +71 °C

Humidity - operating 10% to 95% r.h. without condensation
Humidity - storage 0 to 100% r.h. without condensation
Electrical Safety Protection class T

Cagsette Tape Eguipment

P83%5-001 Cassette Tape Drive Unit 7.5 inches/seo. 800 bits/inch

Uerotsbonren  ENSRREE S A
Type no. 8920 401 40201 = rack version
style Up to three units can be fitted into a

s e i

P83%-152 equipment shelf (see Part 2

Chapter 4) for rack mounting on slides.

Physical Characteristics - table top model

Depth 280 mm (11 inches)
Width 12% mm (4.8 inches)
Height 139 mm (5.5 inches)
Weight 3.5 kg (8 1b)

AN
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Standard length 1m (1.1, yard)

Voltage 24 volts d.c. + 5%
Current 1¢5 amperes peak
850 milliamperes steady state.
Note: The 24 volt dec. supplies are
provided by the P833%-152
equipment shelf (see Figures
1.2 2nd 1u?)e«

Electrical Safety Protection class I

Temperature - operating 0°C to +50°C

Temperature - storage -40°C to +70°C

Humidity - operating and 5% to 95% r.h. without condensation
storage

Lape Dessctic Ehiilips, LGH 5003

Tape length 86 m (282 feet)

Tape width 3,817 mm (0.15 inch)

Tape thickness 0.019 mm (0.00075 inch)

No of tracks 2

Capacity 2.8 million bits/track.

P83%=152 Equipment Shelf

Tront panel width 483 mm; standard 19 inch rack panel

Front panel height 178 mm (T inches) = 4 standard rack units
Capacity 3 rack version P833-001 units

Voltage 100, 115, 220 or 240 volts r.m.s. +10%
Frequency 50 + 2 or 60 + 3 Hertz



Display Eguipment

P818-001 Display Terminal with keyboard, 24 lines 80 characters/line

and current loop interface.

P818-002 Display Terminal with keyboard, 24 lines 80 characters/line

and V24 interface.

MEDGSpT viras ARZplblne
Type no. 1200 A
Style Table top

Depth 500 mm (20 inches)
Width 381 mm (15 inches)
Height 292.1 mm (11.5 inches)
Weight 17.4kg approx (39.4 1b)

o s . s e s e s 3

Standard Length 15 m (16.5 yard)

Power Requirements

Voltage 110,115,220,23%0,240 volts r.m.s. + 10%
Frequency 50 + 1.0 or 60 + 1.2 Hertsz

Power 200 VA

Electrical Safety Protection class I

Temperature - operating + 10°C to + 40°C
Humidity - operating 10% to 90% r.h.

B 20}
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2 Mains Conversion (Peripherals)

The peripheral devices are normally delivered already adapted to suit
the site mains supply and thus mains conversion is not required
during installation. However, should the device be relocated
elsewhere at a later date mains conversion may be required and there-
fore Table 2.1 below briefly summarizes the conversion method

for each device.

Note: In some cases maing conversion requires components to be changed.
Reference to the suppliers manual is necessary therefore not only
to obtain full details regarding the conversion procedure, but
also to obtain the manufacturers reference numbers for the com-

ponents concerned so that their replacements can be ordered.

Table 2.1 Peripheral Mains Conversion

Type no. Description Method of Conversion”

P80O1-001 Punched Tape Reader Alter the connection to the

P802-001 Punched Tape Reader primary winding of the mains

P831-002 Mag. Tape Transport transformer and change motor

P831-004 Mag. Tape Transport

P831-006 Mag. Tape Transport

P831-010/ Tape Formatters Alter transformer comnections

020/030

P803%-001 | Tape Punch 75 ch.p.s. Adjust the setting of mains

1 voltage selector switch 81

P806-102 Card Reader Alter connections to mains
transformer

P809-002 Line Printer Alter connections to mains
transformer

P811-001 Line Printer Tor veltage change mains
transformer (if other than
115V). For different freq.
change pulley (50 or 60 Hz)




Table 2.1 Peripheral Mains Conversion continued

Type no.

Description

Method of Conversiona€

P812-001

Pa41-101/105

Line Printer

1/0 Typewriter

For voltage change tappings
to auto-transformer. For
different freg. change pulley
(50Hz to 60Hz)

For voltage change tapping to
mains transformer. For diffe-
rent frequency change parts
of drive such as motor pulley,
belt and, in some instances,

the motor.

P842-001 Character Printer Change maing transformer con-
to 004 nections.
P824-002 M.H. Disc Unit Alter mains TFMR. tappings
Change pulley for 60Hz.
P825-007 M.H. Disc Unit Alter connector wiring for

mains and frequency con-

version

P818-001/002

{

Digplay Terminal

Alter Mains TFMR tappings
using program boards (inside
terminal) for HI/MED/L0 and
115V /230V

*Unless otherwise stated the action required only related to mains

voltage, no conversion being necessary for a change in frequency

within the permitted range for the particular device.
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1 Cabinetry

This chapter gives details of the basic and extension cabinets which

are used for housing the rack mounting equipment defined in Part 2

and 3. Details of the mounting methods and associated hardware are

also providede.

Note: When a system is delivered the assigned rack locations for the
equipment within the cabinet together with the interconnections

set of these sheets is given in the Appendix.

Cabinets

P849-016 Basic cabinet comprising a 19 inch rack with a
usable depth of 700 mm (27.5 inches) and mounting
height of 36 standard units enclosed by side panel-~

and rear door (see Figures 1.1 and 1.3).

P849-017 Basic cabinet as per P849-016 but including air
ventilation unit with 2 fans (P849—O40) and 10
ampere power distribution panel (P849-042).

P849-116 Extension cabinet for P849-016, Similar to
P849-016 but without side panels. One of the
side panels is removed from the basic cabinet
in order to attach this extensions the side
panel is then secured to the open side of the

extension (see Figures 1.2, 1.3 and 1.4).

P849-117 Extension cabinet for P849-017. Same as P849-116
but including air ventilation unit with 2 fans
(P849-040) and power distribution panel (See
Pigure 1.12).

P849~039 Mounting Kit which is required for a cabinet in
which P824-002 moving head disc units are fitted.
It consists of a new rear door, containing a
ventilation unit, and a pedestal to be fitted at

the front of the cabinet (see Figure 1.5).



Ancillaries

Table 2.1. in Part 1 should be used when assessing the total heat

Convection cooling ig sufficient for a cabinet housing equipment with
a total heat dissipation up to 700 keal/h (800 watts). Above this
level of heat dissipation, forced air circulation by one of the
following ventilation unite is necessary. Apart from the number of
fans, both units are similar and require 1 standard unit of rack

height; details are shown in Figure 1.6,

P849-040 Air ventilation unit with 2 fans for heat dissipation
levels between 700 and 1030 kcal/h (800 to 1200
watts).

P849-041 Air ventilation unit with 4 fans for heat dissip-

ation levels between 1030 and 1300 kcal/h (1200 to
1500 watts).

Power Distribution

Two types of power distribution panel are available to suit different
power consumption levelg. Each panel is 2 standard rack unit in
height; the details are shown in Figures 1,7, 1.8, 1.9, 1.10 and 1,11t
The small distribution panel which is provided with the extension

cabinet is shown in Figure 1.12.

P849-042 Power distribution panel with mains filter and

switch; current capacity 10 amperes.

P849-0473 Power distribution panel with maing filter and

gwitch; current capacity 25 amperes.



Mounting Devices

The telescopic slides for the P83%1-110 tape formatter and P824-002
moving head disc, the mounting hinges for the P851—102/104 tape

transports, and the fixed slides for all other items not mentioned

are included as part of the unit.

Details of the telescopic slides used on the basic mounting boxes

and equipment shelves will be found in Part 5 Chapter 2 of this

manual.

F'ront Panels

P849-046
P849~-047
P849-048
PB849-049

Front panel; height 1
Front panel; height 3
Front panels height 5
Front panel; height 7

standard
standard
standard

standard

rack
rack
rack

rack

unit
units
units

units



SIDE PANEL

TOTAL HEIGHT 1717 mm
WEIGHT 96 kg

CABLE ENTRY
~
FOOT MOUNTING PLATE

ADJUSTABLE FOOT
(4 PER CABINET)

ALL DIMENSIONS mm

TOP PLATE

__SIDE PANEL

REAR DOOR

|

BASE PLATE

SEE FIG. 13FOR FRAME DETAILS

FIG. 1.71. BASIC CABINET
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TOP PLATE
;'/

| e »
1 UI BASE PLATE -~
| | &

i ~ CABLE ENTRY
| ".\
g FOOT MOUNTING PLATE

N

ADJUSTABLE FOOT
(4PER CABINET)

SEE FIG. 1.4 FOR DETAILS SEE FIG. 1.3 FOR FRAME DETAILS
OF ITEMS 1,2,3,4 AND 5

FIG. 1.2. EXTENSION CABINET

~_REAR DOOR
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DOUBLE TRIM_REAR
DOUBLE TRIM_FRONT
TOP STRIP
THREADED BUSH
SECURING BOLTS

Ny

>

LAl TR C I

A1l dimensions are in 1

COUPLING DETAILS FOR ADJOINING RACKS

.

150

l

2=
e

.
1

v

INTERMEDIATE FRONT
FRAME FRAME —-y

FIG. 1.4. METHOD OF ASSEMBLING BASIC AND EXTENSION CABINETS
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L]
I
i H )| ____——— REMOVABLE PANEL

REMOVABLE PANEL

(v

187mm

\\ | VENTILATORS

PEDESTAL (shown fitted to |
front of cabinet)

REAR DOOR
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A1l dimensions are in mm

FIG. 1.13 FIXED SLIDES
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2 Configuration rules

This chapter contains a general outline of the rules normally adhered
to in the factory when deciding the rack arrangement for a complete
system configuration ordered by a customer. These rules are given
here as they may be a useful guide for a customer who ig either
planning his own rack layout or wants to extend an existing rack

configuration in the same layout pattern.

The rules are concerned mainly with uniformity of appearance and
operational access and are not important from the system performance
aspect. The only critical layout restrictions are with respect to
certain interconnecting peripheral signal cables and transmission

lines which are mentioned in Location Considerations as well ag in

earlier parts of this manuval. As a general rule all the components
of a sub-system (i.e. disc control unit, disc units, disc power
supplies) are located in the same cabinet. This rule does not apply
for a configuration including 4 tape transports or 4 fixed head

disgecs.

The useful height of the rack is divided into the 7 imaginary levels
gshown in Table 2.1. and, apart from certain mounting positions for
tape punch P803-001 and the circumstances where two tape trangports
are to be stored in one rack, all the items of equipment are mount-
ed between the confines of these boundaries. The remaining space to
completely fill a particular level is then occupied by whichever is
appropriate of the 1,3,5 or 7 unit blank front panels available.
When complete systems are delivered, which are assembled at the
factory, maximum use of 7U panels is made to enhance the appearance
of the system assembly and when separate items are delivered with-
out cabinets each item is equipped with a front plate adapted to its
height as follows:

Multicard Control Unit Equipment Shelf with a 3U plate.

Equipment shelf P843-001 with a 3U plate.

Equipment shelves P843-002/003 with a 5U plate.

4-19



The following levels have specific purposes:

Level T - nameplate (at front) and ventilation unit (at rear)
Levels 3,4 and 5 - primarily for devices requiring operator atten-—
tion such as CPU basic mounting box, moving head
digc unit, and punched tape reader with spare
space used for tape punch or cassette tape drives.

Levels 1 and 2 ~ power distribution and tape formatter (at rear)

Location Considerations

Table 2.1.gives a resumé of possible unit locations within the
defined levels but reference should also be made to Table 2.2. which
gives a more comprehensive gummary including the standard units of

height needed at the front and rear of the rack.

In this section, the various location possibilities and limitations

are discussed for each of the rack mounting devices.

e o s o e e e s s o st s g e s e o o P . S, S o P P B g By . P s, P e e o o B o, o B oy e e e

These units, which contain their own power supply, arenearly always
mounted in either level 5 or the upper part of level 4 for operational
convenience, They can, however, be mounted in the lower part of level 4
or level 3 if other eguipment requiring operator manipulation also

needs to be located in the rack.

A punched tape reader is mounted in level 4 or level 5 under the

basic mounting box for operational convenience.

e e L

It is usual to house a tape punch in the same rack as a punched tape
reader., If levels 3,4 and 5 are fully occupied by other equipment it
can be mounted in level 6 as the next choice or, if this level is

also required for other equipment, it can be mounted in level 1 (part)



+ level 2. If the basic cabinet is fully occupied the tape punch

can be mounted in an extension cabinet at a convenient level.

P824-002 Moving Head Disc

Moving head disc units include a power supply and are mounted in
level 3, 4 or 5 for operational convenience. When using these disc

units the cabinets are modified using kit P849-039.

i . S o o, (o o S g B B B o B o S e e S e P B . S

The interconnecting signal cable length of 7.5 metres (standard)
necessitates this unit being housed in the same rack as the mov-
ing head discs. The unit (which can be fitted in the basic mount-
ing box or in equipment shelf P843%-001 - location details of
which are given in this section) is located wherever it is most
convenient for the system and where it complies with the signal

cable length requirement.

e e o T B o B e e o G e e S S B R

units type P833%-001)
This unit, which is self contained with its own power supply and
control unit, can be mounted in level 5 or 6 for operator access

and in either the basic cabinet or in an extension cabinet.

S ) el e e e e e s . s s e i k] e e et e e e i B B B S e e e e i S L e i s S ) e i B

Shelves

The eguipment shelves can generally be located in whichever level
is most convenient for the installation the main requirement be-
ing that the signal cable from the peripheral device will reach

the control unit mounted within the shelf.

There are, however, certain rules which are intended to preserve
the characteristies of the transmission medium when using the
equipment shelves in a system. This may effect the location
decided upon for a particular shelf. The rules are summarised as

follows:



1. The transmission lines (GP bus) are always terminated in the
basic mounting box at the CPU end but only at the other end of

the line if the line is longer than 1 metre.

2. In addition to the basic mounting box a maximum number of 7
equipment shelves may be connected to the transmission line
and it is recommended, though not obligatory that the boxes

are connected at regular distances along the transmission line.

5. For shelves connected at regular distances the distance between

consecutive boxes should be 2 metres minimum.

P831-002/004/006 Tape Transpor

P831-010/020/030 Tape Formatter

e -

£821=040 Tape Conirol Undt

If there is only one tape transport then this is mounted in either
level 5 + level 6 or level 3 + level 4 whichever is most convenient
in relationship to the other equipment fitted in the racks. The
control unit (which is mounted in the multicard control unit equip-
ment shelf) ig located to conform to the location rules given for

this shelf, and the formatter is located in level 1 at the rear.

If two transports are fitted they are located in an extension cab-
inet with one unit in level 5 + level 6 and the other in level 3
+ level 4 leaving enough space to fit the control unit at the

bottom in level 2. The formatter is mounted in level 1 at the rear.



Table 2.1 Rack Mounting Levels

Nameplate - Ventilation Unit 1unit

Level 7
1T unit

PB03-001 Tape Punch

P85§—152/3 Equipment Shelf
Level 6 P843%-001 Equipment Shelf
T units P843—002/005 Equipment Shelf

P831-040 Tape Control Unit P831-102 Tape Transport 14 units

P831-104 Tape Transport

Level 5 P301-001 Punched Tape Reader
7 units P802-001 Punched Tape Reader

P803-001 Tape Punch

Bguipment Shelves - As for level 6

PB52M/PB56M/P857M Basie Mounting Box (CPU)
P831-106 Tape Transport

Level 4 P801-001 Punched Tape Reader

T units P802-001 Punched Tape Reader

P803%-001 Tape Punch

P831-102 Tape Transport

P824-002 Moving Head Disc
P83%1-104 Tape Transport 14 units

(=48

Equipment Shelves - As for level

P852M/PE56M/PESTH Basic Mounting Box (CPU)
Level 3 P803-001 Tape Punch
T units P524-002 Moving Head Disc

P852M/PE56M/PB5TH Basic Mounting Beox (CPU)
(

Bquipment Shelves - As for level 6

Multicard Control Unit

Level 2
Equipment Shelf (Tape C.U.) 3 units

3 units Equipment Shelves (NOT P833-152) - As level &
P831-010/020/030 Formatter
P80%-001 Tape Punch

Level 1 9 PA31-010/020/030 Formatter 2 units

4 units P849-042/04% Power Distr. Panel (at Tear)

Normal 7 level Concept Tape Transport

23
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Cabinet Lavouts

Examples of standard cabinet layouts are given in Figures

2.1 and 2.2. Non -standard configurations are also possible.

Table 2.2 Rack Location Summary

Units® Required
Locaticn Itenm
Front Rear
Level 7 Nameplate 1 oy
Ventilation Unit - 1
Level 6 PB03-001 Tape Punch [ -
(7 units) P833-152 Bguipment Shelf 4 4
P843-001 Equipment Shelf 3 3
P843-002/003 Equipment Shelf 5 5
P831=155 Tape Control Unit 4 B
Level 5 P852M /PB5EM/PESTM Basic Mounting Box (cPu) 3 3
(7 units) PG01-001 Punched Tape Reader % -
P802-001 Punched Tape Reader 3 -
P80 3=001 Tape Punch 6 =
Equipment Shelves - As for level 6
Lovel 4 P852M/PB5EM/PE5TH Basic Mounting Box (CPU)* 3,6 or 1 3, 6 or 11
(7 units) PE01-001 Punched Tape Reader 3 -
P802-001 Punched Tape Reader 3 -
P803%-001 Tape Punch 6 -
P824-002 Moving Head Disc 6 6
Bquipment Shelves - As for level 6
Level 3% Equipment Shelves - As for level & 3 por H 3 or 5
(7 units) P803-001 Tape Punch 6 -
P824-002 Moving Head Disc [ 6
Level 2 Bquipment Shelves (PB43-001) % 3
(3 units)
Level 1 Power Distribution Panel - 3
(4 units) P851-010/020/030 Formatter - 2
Level 5 + Tevel 6 P831-102/104/106 Tape Transport 12 -
(14 units)
Level 3 + Level 4 P831-102/104 /106 Tape Transport 14 =
(14 units)
Level 2 + Level 1 P83%1-010/020/030 Formaticr -
(part) P803-001 Tape Punch 6

*1 Uni% = 1.75 inch = 44.45 @m

* If PASTM - 500 Series fitted (11 units) Level 5 + Level 4 (part) used
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FIG. 2.1 P852M/P856M/P857M STANDARD CABINET LAYOUTS - 1
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FIG. 2.2 P852M/P856M/P857M STANDARD CABINET LAYOUTS - 2



3 System Earthing and Cabinet Cabling rules

System Farthing Rules

The following is a general summary of the earthing rules for the

rack equipment.

a) Each rack mounting unit must have an electrical ground (O Volts)
point and a mechanical ground or safety earth point. Both these
points must be galvanically isolated and be accessible externally

for electrical connection,

b) Each rack must have a mechanical ground or safety earth point to
which the safety earth points of all the units mounted in the rack
must be connected. The rack safety earth point must be electrically
connected to the rack frame and to the earth wire of the power

cable from the rack to the site mains.

c) The shields of cables must not be used as the inter unit safety
earth conductor for although the shield is connected to mechanical
earth at the CPU it is not necessarily so connected at the other
end as this is dependent upon the particular system configuration

requirements.

d) To minimize interference, the front panels, side plates and doors

must be in good electrical contact with the rack framework.
e) The symbols used to identify the ground or earth points are:

ﬂ&ﬁ Electrical ground (O Volts)

Mechanical ground or safety earth.

Cabinet Cabling Rules

The rules given below for the cableg and wiring inside the cabinets
o
ghould be adhered to. sgo that the system performance is not degraded

by either internal or inter-rack electro-magnetic interference.



r

separation of Circuits

Insulated Conductors which operate at different voltages must be
separated by barriers or must be segregated from each other unless

all the conductors are insulated for the highest voltage«Norms:

VDE  0804/4.65. part 11 - g.2.
0804/5.72. part 14 - a.1.

UL = 478 parts 6.29 = 6.30 and 6.31

CSA C22.2 no, 154 part 4.13

Note: The shielding of a cable can be considered as a barrier when
it is connected to the protection wire.
(Norm: VDE 0804/4.65 par 11 - 9.23)

Six categories of internal cables or wires are denoted in Table 3.1
with respect to the supplies or signals conveyed. Conductors of the
same category can be bundled together but parallel runs of different
categories must be separated by not less than the gpecified distance:
the only permitted exception is for the mains wiring, provided that
the shielding is increased - see chielding=Maing Wiring.

The figures quoted in Table 3.1. are the minimum separation distances
in centimetres between different categories of conductors running in
parallel for a length of 100 centimetres. The actual separation
distance for other lengths of parallel run is calculated using the
following formula:

100
Da = Dt - 4‘X10g1o _f;_ cm

where Da = actual sgeparation distance required in cm.

Dt = distance given in table 3.1.
L_ = actual length of parallel run required in cm.
(=1
Example

The parallel run (La) required for maing before filter and mains

filtered (1 and 2 in table) is a distance of 40 cm.
-~



D, (from table) = 12 cn.

t
100
therefore Da = 12-4 log 0
D = 10.4 cm
a

Note: Zero or negative values derived from the formula signify that

no separation is necessary.

Where different categories of conductors are crossing each other at

right angles there is no mimimum separation distance requirement.

The damping effect of the shielding specified in Table 3.1. must be
at least 20 dB from 150 kHz to 30 MHz.

Shielding should extend over the entire length of the cable, prefer-
ably including the connectors but, where this is impracticable, the

length of the unshielded portion of cable must not exceed 30 milli-

metres.

The shielding must be connected to safety earth, using earthing
leads that are as short as possible and are of the same cross

sectional area as the shielding.

The maing wiring must be shielded and mounted against the rack frame.
If the minimum separation distance from the other categories of
conductor specified in Table 3.71. cannot be met then the damping
effect of the shielding must be increased by 0.5 dB for each milli-
metre that the sgeparation distance is reduced below the permitted
minimum (1eading the mains through an iron pipe may provide a

solution)



Table 3.1. Cabinet Wiring Rules

rv:ith respect to ——3 1 2 3 4 By 6 Remarks

1..‘E’Zains - before filter - 12 12 12 12 12 Shielded

2. Mains - after filter il - 4 4 4 10 Shielded

3. Power Control 7] 4 - 0] 2 6 Shielded or twisted

4. DC - unstabilized 12 4 o] - 2 & Twieted

5. DC - gtabilized 12 4 2 2 - 2 Rails or twigted

6. DTL-TTL Signals 12 10 6 6 2] \} ~ Twigted,ccax,flatcable
J | J A eto.

Note: O means - in the same cable

Return Connection

Each connection must have its own return connection running as close
as possible to it. Under no circumstances must the rack frame be
used as a direct or secondary return path. The minimum possible

cable length should always be used.



PARTS5 — INSTALLATION PROCEDURE






1 Unpacking

Mogt items of equipment are sent fully assembled and unpacking is
straightforward, providing care is used and attention is paid to

any accompanying instructions - see Fig 1.1 for a typical example
of packaging. Certain points that should not be overlooked are

given in the following paragraphs.

During unpacking check all of the items against the packing slips
and carefully inspect for damage in transit. Missing or damaged
items should be reported to the address of the despatcher quoted

on the invoice.

A P841 typewriter and its stand are packed into one box. The
typewriter should be unbolted from the protective transit base
board before being mounted upon the stand, inside which will be

found the suppliers manual giving the reassembly details.

The transport lock string of the P824 moving head disc unit
carriage must be disconnected after the unit has been unpacked,

as explained in the suppliers manual.

On the PER1415 line printer the carriage and platen are blocked
for transit. Items marked REMOVE BEFORE OPERATING must be removed

therefore and stored safely for possible future use.

On the Documation M300 Card reader the blower motor is secured
for transit. Two red screws in the bottom plate should be re-
moved therefore (using Phillips screwdriver ) to release the

moter. The screws should be retained for possible future use.

A P811-001 or P812-001 (Data Products) line printer should be
moved inte position, using a fork lift truck, before it is un-

bolted from the shipping pallet and set level on its adustable feet.

7 o



Note: When unpacking equipment it should be borne in mind that
the equipment may require re-packing again later for for-
warding to a new location. Care should therefore be
exerciged to preserve all packing materials and to note

the methods used in the original packing.

ADHESTIVE TAPE

STOWAGE SPACE FOR

UNIT IN
ES AND DOCUMENTS
PLASTIC BAG bl

FIG. 1.1 TYPICAL P852M/P856M/P857M PACKAGE



e Installing

This chapter outlines the steps to be taken when installing the
equipment; if difficulties should arise during the installation
the service office quoted in the service Contract should be con-
tacted for specialist assistance. If there is no service contract
contact the nearest Philips office. Prior to packing and despatch
to the site the equipment will have undergone an overall system
check during which all the necessary settings and adjustments will
have been made. Thus, installation on site primarily involves un-
packing (described in Chapter T), checking that nothing has been
damaged or disturbed during transit, locating the various units in
position, and then making all the required interconnections. A few
preliminary checks are then applied to ensure that the system is

ready for commigsioning in accordance with the test programs de-

vised for the particular system configuration.

Ingtallation

The following installation steps are for general guidance and the
order in which the steps are given need not necessarily be followed.
Specific information about I/0 locations and rack layout and cabling
is given in the Configuration Sheets which are delivered with the
equipment (See example in the Appendix). Refer to the earlier parts
of this manuval for the relevant details concerning cabinet assemb-

lies, rack mounting fixtures, unit and rack interconnections.

(a) Internally inspect each unit to ensure that circuit cards and
connections have not become loosgened during ﬁransit. Also check
that the mains input settings correspond to the site supplies
and that the mains connections cables terminate in the correct
plugs - DO NOT CONNECT TO THE MAINS AT THIS STAGE. Refer to Part
2 Chapter 5 and Part 3 Chapter 2 for information regarding mains
input adaption (the equipment is normally delivered suited to the
site mains supplies so that adaption should not be necessary). Refer
also to the Appendix for details of mains cable colour codings
and the standard plug which is usually fitted.



(b)

(e)

WARNING

As the colour coding may vary for different units it is advis-
able to ensure that the correct earth wire has been selected
by checking for low resistance between the wire and frame with

an ohmmeter.

Assemble the rack cabinets in accordance with the pre-determined
layout then check that the internal wiring is undamaged and
conforms to the wiring diagrams (provided in configuration
sheets).
Note: If a P849-039 kit for mounting a P824-002 disc unit
is included with the equipment it is convenient at this
stage to fit the pedestal part of the kit as this is
most easily done by tilting the cabinet backwards to
secure the pedestal to the cabinet using the bolt provid-

ed.

Insert any separately packed I/O cards into the assigned basic
mounting box or eguipment shelf locations. For card identific-
ation see the part number list given in the Appendix.

Note: Remove the intercard transit protection sheets from the

basic mounting box and from the equipment shelves.

Assemble the telescopic slide assembly to the basic mounting
box (See Fig 2i1.) and fit the mounting box into the rack as
follows:

Step 1. Attach the two runners to the basic mounting box using

the screws provided.

Step 2. Fit the two locking assemblies to the black glider and
attach the glider over the runner on the left side of
the basic mounting box, securing in position using the
rear locking assembly. (see back view step 2 in Fig.

el
Step 3. Attach the rack runner to the left hand rack mounting

plate provided using the screws supplied.
Step 4. Fit the locking assembly to the remaining black glider
(see side view step 4 Fig 2.1.) and attach the glider
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to the right hand rack mounting plate provided using

the screws supplied.

Fit the left and right hand mounting plates into the

cabinet rack at the correct height to install the basic

mounting box (see steps 3 and 4 Figure 2.1.).

Note: Right hand plate installed 1 unit higher than left
hand plate.

Mount the basic mounting box into the rack using the

front stop mechanisms at each side to secure the box

into the telemcopic assembly.

Note: To obtain access to the front stop on the right
side of the rack assembly entailils access to the
side of the cabinet behind the front panel (see

gten 4 Tlg 2ela)s

(e) Install the remaining items of rack mounted equipment in the
prescribed rack lccations (using the configuration sheets
provided with the equipment to verify the equipment locations)
and then complete the a.c. power connections to the distribu-
tion panel at the base of each rack (or to intermediate term-

inating blocks if these are provided with the rack).

(f) Intercomnect the rack panels using the cables supplied and also
the cables fitted as part of the cabinet (use the configuration

sheets as a cable routing guide).

(g) Connect the two General Purpose bus extender cables (if supp-
lied with the equipment) as shown in Fig 2.2. to connectors
I0M and IOB.
Note: The ends of each of the cables will be identified at the
OPU end and it is useful before installing to further
identifyy the other appropriate ends of each of the cableg as

IOM or IOB to avoid confusion when the cables are in-

gtalled.

(h) Connect the break request cable (if used with the system) to

the basic mounting box as shown in Figure 2.2.



SECURING LUGS BUS EXTENDER CABLES RED MARKING ON THIS SIDE
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STRAPPING BREAK CABLE ADAPTOR
PLATE

FIG. 2.2. GP BUS AND BREAK CABLE CONNECTION

G.P. BUS CABLE C(RED MARKING ON THIS SIDE)

(RED MARK OF BUS CABLE CONNECT BUS
e TO NEXT BOARDD

//'
CONNECTOR 6 (FROM I0M)
-

FROM
BASIC MOUNTING
BOX (BREAK CABLE)D

o

P8L43-008
BOARD
(WITH TERMINATORD

(RED MARK OF BUS CABLE CONNECT
BUS FROM PREVIOUS BOARD)
TO LOWER ROW OF PINS CONNECTOR 7

FIG. 2.3. BUS AND BREAK CABLE EXTENSION (using BUS
TRANSLATOR BOARDS)



(3)

(k)

Note:

The basic cable may be provided together with a second
2 x 1% pin terminal block for connector 4 on the I/O
processor and a mounting adaptor for securing to the
mounting box chassis. Alternatively the cable may be
supplied with the mounting adaptor and connector 4

terminal block all as a composite unit.

If using Multicard control unit or P845—002/003 equipment
shelves (for type 2 control units connected to the GP bus via
a translator board P843%-007 or P84%-008) connect the GP bus

cable and break cable as shown in Figure 2.3.

Note:

The figure shows the extension to a second equipment
shelf in which the GP bus is terminated using a P843-

008 bus translator/terminator board.

If using P84%-001 equipment shelves (for type 1 control units

connected directly to the GP bus) connect the GP bus cable and

break cable as shown in Fig. 2.4.

Note:

To illustrate the various break connectiong which can be
made the following three system possibilities are given.
Reference should also be made to Figure 2.4., 2.5. and

2.6,

Case 1 - With the control units mounted in the basic mounting

In this case the break requests are strapped directly
from pinsg 3A43 (BR control unit 1), 3A41, 3A42 (BR
control units 2 and 3), or 3423 (BR control unit 4)
as required to pins 4B06 - 4B13 (BROTN—BHOON) on the
I/0 processor board. The break request priority de-

tails will be given in the configuration sheets.

Case 2 = With control units also mounted in an equipment shelf

P84%-001

In this case a break request cable is connected between
connector 5 (on I/O processor) and the B pins on the

equipment shelf (see Fig. 2.4.). In the equipment shelf
the control units break requests (total 6) are strapped
to pins A00-A07 (BROON-OTN) as required. At the I/0 pro-

cessor in the basic mounting box the appropriate BR
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GP BUS (TO NEXT EQUIPMENT SHELF)

RED EDGE

BREAK CABLES
TERMINATORS

BREAK CABLE (STANDARD)
FROM BASIC MOUNTING BOX
CONNECTOR 5 1/0 PROCESSOR

P843-001 (EZEU?////,

EQUIPMENT SH

|
. GP BUS .
(FROM BASIC ™y
© MOUNTING BOX)
RS o 8
V,

BREAK CABLE, (INTER AIE 5111 199 7781 -
3 METERS) IF REQUIRED, TO B-PIKS OF
NEXT EQUIPMENT SHELF P843-001 1IN CHAIN,
OR TO CASSETTE EQUIPMENT SHELF P833-

152 IF USED.

4‘} pa43-001 (E2)
GP BUS \
(FROM FIRST

EQUIPMENT SHELF
EQUIPMENT SHELF
IN THE CHAIN)

BREAK CABLE, (INTER AIE 5111 199 7781 -
3 METERS) FROM FIRST EQUIPMENT SHELF

NOTE: IF LAST BOX IN CHAIN
BUS CABLES REPLACED
BY TERMINATORS (P843-009)

7/

\

BREAK CABLE, (INTER AIE 5111 199 7181 -
3 METERS) IF REQUIRED, TO B-PINS OF
NEXT EQUIPMENT SHELF P843-001 IN CHAIN,
OR TO CASSETTE EQUIPMENT SHELF PB33~
152 IF USED

FIG. 2.4 BUS and BREAK CABLE EXTENSION
(using P843,-001 EQUIPMENT SHELF)
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level is wire wrapped between pins 4A06-13 and 4B06-
1% (BROTN-BROON) as required.

Case 3 - With a second equipment shelf included in the system

In this case the break request system is extended us-
ing cable INTER ATE connected between the D pins on
the first equipment shelf and the B pins on the next
shelf in the chain. In the first sghelf the appropriate
BR level is extended to the next shelf by links make-
ing a connection between ACO-Q07 and C00-07 for the
break request required. At the I/0 processor in the
basic mounting box the appropriate BR level required
should be wire wrapped between pins 4406-1% and 4B06-
13 (BRO7N-BROON) as for case 2. In the second equip-
ment shelf the control unit break request required

should be strapped to pins A00-07 (BROON-O7N), as des-
cribed for case 2.

The above three cases are illustrated schematically in Fig. 2.5.
At the basic mounting box connect links as required for internal
interrupts, OKO0,O0KI signals, and internal break requests. Refer
to the configuration sheets for the connections required and to

Figure 2.6 which gives an example of possible connections.

Check the links on gll the printed circuit boards mounted in the
basic mounting box or in equipment shelves. A guide to the link
connections is given in Figure 2.7. (see also Configuration

Sheets)

Site the free standing equipment in position with reference to
any suppliers instructions; ensure that table top models re-
guiring air from underneath are not stood upon loose materials

which are liable to block the ventilation louvres.

(o) Remove from the peripheral devices any items which are identi-

(p)

fied with - REMOVE BEFORE OPERATING - labels.

Using the Configuration Sheets as a guide, connect all signal

cables from the peripheral devices to the associated I/0 cards

housed either in the basgic mounting box or in equipment shelves
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Example of one posgegible arrangement:

Configuration for CULP (BRO3N) mounted in basic mounting box
¢DD (BROIN) mounted in equipment shelf
P843%-001 (E2)
Cassette (BRO6N) mounted in equipment shelf

I/0 Processor
G—Card_” I
|

Basic Mounting Equipment Shelf Equipment Shelf
- B ] F.—Paz.a-ool (E2)——m] P833-152 —p

P8335-152.
Break Cable ¥
(Standard) : -Tl Cabie!_IINTER 22 K7
I I i
4BO7 4AOT 5407 B06 AQ6 Co6 b06! BO6 AOG 3A43
i 1 [l DI
4B 2 4A12 saia ! 501 A01 3ak3(C0D) | |
BT it {--343 (cULP) lj |l
I

Wrapping

- «Strapping

Note: The above is an example of only one possible arrangement -

other arrangements are also possible.

FIG. 2.5 BREAK CABLE INTERCONNECTIONS
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(q) Inspect all the wiring and cabling to ensure that all connections,
including earthing, have been correctly made in accordance with

the Configuration Sheets and System Earthing Rules.

(r) Stow and Secure excess lengths of cabling and wiring where most
useful for permitting rack equipment to be withdrawn on the

mounting slides for servicing access.

Preliminary Checks

The following procedure is suggested to ensure that electrical power

is available at each unit in readiness for system commissioning.

(a) Bnsure that each item of equipment is switched off then connect
the racks stand alone, and table top units to the mains supplies.
Note that the P841 I/0 typewriter mains connections have been

modified to include a mains switch in the gstand.

(b) Switch on the mains input to the racks and check that the rack

cooling fans are running. If not, disconnect the mains and examine

fuses and connections.

(c) Switch on each device in turn, starting with the central pro-
cesgor so that the peripheral controllers are activated before
the peripheral devices become operable. In each case check that
power is present by observing the indicator lamps display and
that the internal cooling fans are rTunning or if necessary, by
a trial start. Where power remaing absent disconnect the unit
concerned from the mains and examine the associated fuses and

connections.
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Bus Translator Board

~

Box number set by

1 1 1 links
o o I (001 in example shown)
I PO IPI P2
4]
B )
01 04 00 07 l Link between these pins
0 0005p 0000000 o}/ for break request on
e 000 oooooooo} this board
0000 ©000O00DO0GOE®0 ‘d\
Link between these pins
to extend break request
to next board
108 I0M Break Request
Connector 5 Connector 6 Connector 7
I/U PY‘OC@SSO}" BDaY‘d Clock selection —0 _/‘]’
int or ext @
(Sh'f""m in int - ls1/0 Processor Address in
position) I I r system (Set for 000 in
it example shown)
5 L 5
MCU3 Board
Address set to /'(‘.'9 Address set to /20
(See Configuration Sheet) (See Cenfiguraticn Sheet)
ADSE‘? /
I I I I oL ADPTR ADPTP
o
ol silif Leldao oo Splddl ]
w o I 1 I I 1
0 1 2 5 4 5 00 01 0p 03 04 05 o0 00O o000
| ITPTP © 0—0 © 0—0 O 60— 0—0 O O 0—0 0—0 O Ol s R it s L)

o
o 09 o 0—0

STTD BIOS
y o
01
5B
VAL
-0
o—a

CTS

o—0 0—0 —0
RTS CNS RFR

ITSER © 0 0O 0—© 0—0 O 0 0—0 O 0—9 0—0 O

ITPTH © =0 © 0—0 © 0—® 0—© O O 0O—0 O 0—8 {‘dﬂre*’s"ctt‘)/ﬁ
i e 175 y 10 ) \ (See Configuration Sheet)
PTP Interrupt set to /05
SER Inzerrupt set to /09 (See Cenfiguration Sheet)
PTR Interrupt set to /04
© o0 708
oo [ 0—0 SER &Pg Prog or Multiplex channel
A= i @ (See Configuration Sheet)
-0 4 PTP © O0—0D
0 0—0 -0 o
SF2  SF1 ST

FIG. 2.7A. LINKS ON PRINTED CIRCUIT BOARDS




MCUZ Board LP Interrupt set to /17 ’Address set to {'06
(See Configuration Sheet)

ITCR ITLP ADCR ADLP
0 1 01 01 01
o—0 000 o—0 000 o—e 000 o0 0 (0
0 o—0p01 o 0001 o—0 00] 0—=90 0 01
-0 Q)2 o—0 002 o—9 002 o-8 0 02
0 0—0(3 o =03 co-e(3 O 0 (3
-0 004 ©O =00 00004 © 00 (4
/ o 0=—8(5 o o—-@(5 =0 0 (5 © 0=0 (05
CR Interrupt set to TE]) Address set to /07
(See Configuration Sheet) (See configuration sheet)

PROG or MX Channel
(See Configuration Sheet)

2\ e

PC MX

e e A e ’ Y i o . Wi

1 -]
«
=t
=l
ba

U 9 9, Addrens liukn
e O (Set for /03 in example)

AD] © 0—0©
General Purpose Board b
I o 6—e
—0 0 o5 ng @ *—e
© o—o
o—0 o Interrupt links
Ay {Set for /05 in example shown)
© o—o
1@ 0-‘0 o o
00 MX PC

- o,

CPU Boar‘d P852M 4" ASR Address set for /14
I ASR Address Links (in example shown)
oe o0 -
0
; I I I I I CPU Timer
ocboo o—e
0 Fr2 343 00

link for external timer

I e

FIG. 2.7B. LINKS ON PRINTED CIRCUIT BOARDS
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CPU Board P856M/P857M CPU Timer
10
o0
Place Tink here
for external timer
000 pAR YES, NO
000 sT1, 2
5 ©0 0 paR, 0D, EV
000 (CT133 NO, YES
3]
5 -9 0 g
0 6—0 01 .
@0 0 0? Serial Controller
oo & 03 Address Links
] 9600 -0 (Set for /05 in Example shown)
00 438|0 0 -9 )4
00 24|0 10 0-® 05
00 120
390 6lo Insert Link for Serial Controller
o=e 110 Transmission Rate required,
2
1
| 1 [t 3 ) 5 r—
DIOD Board
Shown set for Shown set for 0K signal
0K signal active active low on line
1 0 low on 1ine 1 0
0 -0 SOKIA o @ SOKOB
o o—o SOKOA o -0 SOKIB
ACALO © o—@ 0 @@ SCALC
nenLn S == © -8 BCAL]=e—Shown set to clock on trailing
Shown set to clock on [TA 1B edge if CALL input active low
traiiing edgye if CALL e 1 0 1 0
input active low 1'(n)£=_=rruptH o 0Q 000 o=@ Word B interrupt
o ¢ 0l 0188 O <ot to /14 (See confiquration
Set to /2A 0 o 02 020 0—© sheet)
(See configuration © &—0 03 030—® ©
sheet) o—o o 04 040 0—0
ADA 0 -9 05 050 o—eo ADB
1 0 1 0
Word A address © @0 00 Word B address =0 90D
0 0 (1 o @-0q)
Set for /15 © 6—e 02 Set to /2B o B
(See configuration -9 0 (3 (See configuration ¢ 03
hoet ° -0 04 sheet) o—o o4
sheet) e 0 5 =0 op5

— i ; s W e LR
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1 P852M-004 /F1 1216 - 4k - 1.2us

MEMORY ADDRESS BLOCK
MAD MAD MAD MAD MAD
02 01 00 64 128 LINKS SHOWN FOR

’ 0 PODRESS 0-4K
L_ §23s128282
A

¢ P843-108 /FI 1316 - 8k - 1.2us

MEMORY ADDRESS BLOCK
MAD MAD MAD MAD
r:o\’)l Gg 64 128 LINKS SHOWN FOR
o000 ADDRE o
08838333 S
2 1

3 P843-116 /FI 1416 - 16k - 1.2yus

MEMORY ADDRESS BLOCK

MAD MAD MAD

1258 €4 00 LINKS SHOWN FOR
ADDRESS 32-48K

L 983348

4 P843-116 /FTI 252 - 16k - 1.2us

MEMORY ADDRESS BLOCK

MAD MAD MAD LINKS SHOWH FOR
00 F4 128 ADDRESS 32-48K
oo (2]

00885

010101

Sl ﬁ\ -—/——’

5 P843-216 /FI 70 =~ 16k - 0.7us

EMORY ADDRESS BLOCK v
HAD | MADHAD MAD LI““S_Sﬁgg; o
14 °' 00 64 128 | yrep(EAVING MODE
ARDDRESSES

e x o Z o Z o [AND EV ADDRESS
5]ANU#RU/I1]FHLEAVIHHZ‘I oo 0 0®0 [SELECTED BETWEEN
oo 01 0-32K

MODE
- 7\_.. -

6 P843-216 /FTI 251 - 16k - 0.7us

! MEMORY ADDRESS BLOCK
MAD 2 MAD MAD MAD LINKES SHOWN FOR
oo L4 64 128 MODEULE USED IN
45 INTERLEAVING MODE
| 30 IO Q AND EVEN ADDRESSES
cooao SELECTED BETWEEN
010161 0-32
MAD MAD
J 00 14
STANDARD/ INTERLEAVING =] o
MODE 30:0
FNT K
L f

FIG. 2.7D LINKS ON PRINTED CIRCUIT BOARDS
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Memory Board Links

The Memory location selection is preselected using links (see
Figure 2.7B) - 5 links for the 4k module and 4 links for the 8k
module. The complete memory location selection is shown in Table

2.1. below:

Table 2.1. Memory Location Selection

Ak module. (MAD 64 and MAD 128 are always linked with O)

MAD 00 MAD 01 MAD 02
0-4k 0 0 0
4-8k 0 0 1
8-12k 0 1 0
12-16k 0 1 1
16-20k 1 0] 0
20=-24k 1 0] i
24-28k 1 1 0
28-32k 1 1 1

8k module. (MAD 64 and MAD 128 are always linked with 0)

MAD 00 MAD 01
0-8k 0 0
8-16%k 0 1
16-24k 1 0
24-32k 1 1

-24
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PROCEDURE

1. MOUNT DISC ON TELESCOPIC SLIDES AND DRAW FORWARD
2. REMOVE L-SHAPED PROTECTIVE PLATE (2 SCREWS)
3. REMOVE CABLE BRACKET FROM PROTECTIVE PLATE (2 SCREWS)-5TORE PROTECTIVE PLATE
4. ATTACH CABLE BRACKET TO BRACKET MOUNTING PLATE (2 SCREWS)
i

BRACKET
MOUNTING

L-SHAPED PROTECTIVE
PLATE SECURED HERE _

Figure 2.9. Mounting the P824-002 Moving Head Disc
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TYPICAL RACK WIRING - SIDE VIEW WITH SHELVES EXTENDED

5
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BASIC MOUNTING BOX - BUS CABLE CONNECTION DETAILS

BASIC MOUNTING BOX -~ BUS CABLE CONNECTED
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Appendix 1 Bus Translator Boards (P843-007/008)

In this manual, for descriptive purposes only, Type 1 control units have been
defined as those control units connected directly to the*GP bus and Type 2
control units as those units connected to the 1/0 bus

When using Type 2 control units in an Equipment shelf

E1 (described in Section 1 Part 2)a Bus Translator board
is provided with the shelf to translate signals on the
I/0 bus into GP bus signals. The translator board con-
tains signal and timing facilities, interrupt encoding
circuits, and break request line terminations which
enable up to eight Type 2 control units to be added to
the system. The additional control units can be con-
nected to the I/O processor channel or to the programmed
channel but they cannot act as bus master. System pro-
tection against power failure is also provided on the
board.

If the total GP bus length is greater than 1 metre, then
the bus must be terminated at both ends and if less than
1 metre in length then it is only required

to terminate at the basic mounting box end. To allow for
the two possibilities the Equipment Shelf E1 is provided
in two forms; in one form it contains a Bus Translator
board on which bus termination facilities are provided
(P843%-008) and in a second form the bus line terminations
are omitted (P843-007)

SYSTEM EXTENSION

A possible system arrangement showing the interconnections
when using 3 Equipment Shelves E1 is shown in Figure A1.1.
Note that the Bus Translator also provides the facility for
extending the GP bus between Equipment Shelves. If all the
eight break request lines connected to a Bus Translator are
not required in an Equipment Shelf then the lines can be
daisy=-chained to the next Equipment Shelf as described later
in this Chapter.

INTERFACE SIGNALS - GP BUS

The diagram in Figure A1.2 shows the GP Bus and I/0 signals
which are interfaced when using the Bus Translator boards.



Only the GP Bus interface signals used for control unit
transactions are needed and these signals are described
in Section 1, Part 1, Chapter 2 of this manual. The
interface timing for a master to control unit exchange
usging programmed channel is given in Section 1, Part 1,
Chapter 3 and the timing for a memory to control unit
exchange using the I/0 processor channel is described

in Section 1, Part 1, Chapter 4. Details of the com-
ponent characteristics used for transmitting or receiving
the signals are given in Section 1, Part 2, Chapter 2.
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G.P BUS INTERFAGE 170 BUS INTERFACE

[ e O

15 i
( —_— - BAD XXN
//.—-00
[ MaD X% 10 -
—) e, e e e e S
08
04 BOF XXN
04
— 00

03

P
fereeia el

TMPN
SESESESE N
S DAVN
TPMN e e = e —
___________ AREN
ACN I oy SO, N O (0 N O
15 | 8
e Lt e b
BIN XxN
6o
4 BIO XXN
15
0 BOU XX

__‘\\oc
5’;—_____“____________‘__/

BIEC
0 IR XXN
\\\
RSLN 5
EE.EI\]_________,_________ e FWFE
CLEARN MCN
BR(OON-07MN!

BUS TRANSLATOR BOARD

NOTE SUFFIX N on signal indicates

(ST

Figure A7, 2nwerlace signals
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INTERFACE SIGNALS -~ I/0 BUS

The 170 Bus interface signals shown in Figure 1.2 are described below:
Data Lines

Data Input Lines BIN 00N to 15N.

These are 16 unidirectional lines carrying data from a control unit connected
on the bus.

Format
Least
Most v
Significant Significant
Bit Bit I
o 07 , 08 o 15,
left byte right byte

When a control unit exchanges less than 16 bits it uses the rightmost bits of

the BIN lines. If the control unit transfers per character (byte) in multiplex
mode it should use the right character.

Output Lines BOU 00 to 15
These are 16 unidirectional lines carrying data to a control unit connected on
the bus (the value transferred is the true value).

Format

most
significant
bit

il
C |

07 08 15,

E=— =

When a control unit exchanges less than 16 bits per word it use
bits. If the control unit receives characte
right character.

s the rightmost
rs in multiplex mode it should use the

Address Lines
Address Lines BAD 00N (o 05N
These lines carry the 6-bit number defining the device address,

least
significant
bi
Format it |
10 15



Function Lines

Funetion lines BOF 00N to 02N

These 3 lines carry a code which specifies the function to be performed. The
code on cach line is as follows:

BOF 00N I Exchange to control unit
0 Exchange I'rom control unit
BOFOIN [ 1 Data exchange
1l 0 Control exchange
BOF 02N Special function bit I Halt for CIO
0 Start for CIO

Signal line EOR (used for DMA and Multiplex Transfers) specifies the function
also as follows:

EOR { I Last data exchange
0 Not the last data exchange.

Timing Signal

Timing signal DA VN

This signal provides Device Address Validation and is used for address
validation and exchange synchronisation within the control unit.

Power Control
Signal *S™ is an carth signal used to protect peripherals during a decrease of
voltage and to isolate an 1/0 extender card from the CPU.

Interrupt Signals

Each control unit has at least one interrupt line that enables it to obtain service
from the CPUL The signal (IRN) enters a centralised priority system.

Break Requests

One break request signal BRN is sent from each control unit directly to the

multiplex that handles its transfers.

Miscellaneous Signals
The Tollowing signals are also used during an exchange:

AREN: The addressed control unit gives a response on this signal line to
indicate that the address on the BAD lines has been recognised.

ACCN: The addressed control unit gives a response on this signal line to
indicate that the function on the BOF lines has been accepted.

MCN: A "07on this line resets all the peripheral control units.



INTERFACE TIMING 1/0 BUS

The interface timing for a data transfer to a control unit (OTR/CIO
instruction) is shown in Figure ~A71.3

During this exchange the control unit that decodes its address asserts AREN
and ACCN, if it accepts the function. The unit samples the data on the DAVN
rising edge, which occurs at a fixed time whatever the control unit answer is.

The interface timing for a data transfer to a control unit (INR/SST/TST
instruction) is shown in Figure Al.4

t=03 t=02
|
|
BAD XXN | | |
(from CPU) | |
| |
| |
| |
| I
BOF EOR | |
(from CPU) | |
I
I t>08
DAVN | |
(from CPU) %l
|
| t<o057 | t<06
]
AREN | |
{from CU) i ,’ { ﬂ f ] f f f f f 1
t< 07 I
i — |
ACCN | I
e LT
[/
|

|
f t>06 [ 1> 06
|

e T M
vone IITTTITTTITTTT I — 1

BRN

{from GU) other exchange requested

FT AR . ™ All times in s

\

|

|

I must be high if no
]

Figure Al1.3 Data transfer to CU(OTR/CIO)

)



t>03 t> 0.2

—b%———%d— — e

| |
BAD XXN \ I
(fram CPU) ; : |
\ |
| |
| |
lrom CcPU) | |
| I
| t>048 |
et Ll
DAVN | |
{(fram CPU) l
t < 057 1< 06
————— [

AREN |

[IIITITH 7771

fram o LT [/ITI]]1

ey !
t= 0.7 |
|
BIN XXN |
(from CLUJ) |
|
el - —— AAAAAAIH |
t < 0.66 |
musl be 1" if no
BRN ather exchange requested
(from CUJ)

All times in s

Figure A1.4  Data transfer from CU (INR/SST/TST)

During this exchange the control unit that decodes its address asserts AREN
and ACCN if it accepts the function. The control unit then presents the data on
the BIN lines, synchronised by the DAVN signal. If the function is not
accepted by the control unit then the contents of the BIN lines is not
significant.

INTERFACE COMPONENTS I/0 BUS

1/0 Bus Signals
The 170 bus is designed to interface with standard TTL components operating
at the following levels:

d.c. Supplh i L

Logiv High lLevel not less than + 2.4V wpically asove +3
Logic Low Level not greater than + 0.4V vpically below +0.2V
One TTL Level 1.6 mA at +0.4V.

The control unit input for each of the BOLUL, BAD/. BOF/. DAV . EOR/ and
MO Tines must present a fan in of one TTL load.

I only some of the BOU lines are used on a control unit board then the
remaining ones must each be terminated on the board by cither an inverter or by
a 3K resistor connected 1o =3V and a 6K resistor connected 1o sround s
shown:



6K 6K

Control unit outputs BIN/. ARE/ and ACC/ must cach emanate from an open
collector NAND gate.

Interrupt and Break Requests
PILZ and BRLY signals should be transmitted via one of the following circuits
able o drive a matched long line up to 15 metres in length:

— An open collector NAND buffer (SN 7438) without resistor, if’ the signals
are coupled by a wired OR to produce only a PIL/ interrupt for the
programmed channel.

— A NAND buffer (SN 7437 or SN 7440).
— An inverter driver (SN 7416)

— A driver (SN 7417).

POWER CONTROL SYSTEM EXTENSION USING BUS TRANSLATOR
BOARDS

The operation of the PWFN and RSLN signals for safeguarding the control

units connected to the GP bus are described in, Section 1, Part 2, Chapter
5 When using Type 2 control units connected via the Bus Translator

boards power control signals are connected_to extend the power protection

system. The arrangement is shown in Figure A1.5.

In this arrangement signals PWFN and RSLN are connected to each bus

translator board via the GP bus and signal PWFE! (or PWFE2) from the Equip=
ment gshelf power supply is also connected in an “OR” function on the bus

“franslator board. The timing of the signals is shown in Figure A7l.
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From PWFN G.P. BUS PWFN

Hasic

Mounting RSLN ASLN

Box =

‘S (IF0 BUS) ] To Equipment Shelf No, ? .
BUS |
TRANSLATOR
TYPE 2 CU
PWFE1

Power Supply

Equipment Shelf No. 1

Figure Al.5 Powercontrol system using bus translator boards
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ON OFF L=0

LOGIC _H—T‘_
VOLTAGE / ‘
‘4\\__
|
[
PWFE ;
|
i A
|t = 10 us | ‘
RSLN ('5') —"‘*—H : I
‘ i
el sl o] [
[ I
| It=01ms ‘ |
PWEN i) J l
I I I
| |
| |
—| 4
t = 3.5ms t>05ms

Figure A1.5 P852M/P856M/P85TM power control timing

The timing of the signals is in accordance with 170 timing for switching olf

(due to the low energy reserve of the power supply) and with GP Bus timing

for switching on (to obtain a correct master clear function in the P852M /PBSGM/PSB?M
system).

Fan in: PWFE 2TTL loads
PWFN Receiver | REC0612  (sce GP bus configuration rules)
FFan out: PWEN Emitter 1 1801 (see GP bus confliguration rules)

Remark:  RSLN(): | sink 250 mA 15721
Loads max. for cach Egquipment shelf (7 Equipment shelves,

in max. configuration).

BREAK CONNECTIONS ON BUS TRANSLATOR BOARD

A bus translator board receives one BR cable containing 8 signal lines to
convey 8 break requests to the multiplex blocks in one [/0 processor mounted
in the basic mounting box. Figure A1.7 illustrates
how the BR lines can either be connected to CU's in
the ghelf in which the Bus Translator board is sit-
uated (in this case the lines are electrically
matched) or can be daisy-chained to the next shelf
for extra CU connection or to be terminated if they
are not to be used in the system. The matching re-
sistors are provided on the Bus Translator boards
and at the basic mounting box on the I/0 processor
board.
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- 8 BR lines
to next rack
= {B8-n free lines)

B8 BR
lines

BLS
TRANSLATOR
BOARD

BRM from CU
I

1
e ——BRN lrom CU ('n’ CU connecled )

1
HRM from Cl;U

EQUIP SHELF 1 E

Figure A1.7 Extension of break requests

Example of Break Connections used in a System

Figure A7l.8 shows a system employing break signals both inside and outside the
basic mounting box. In the example shown, one CU in the hasic mounting box
is connected to level 1, extension box 1 CU's use 0, 3 and 4 break priority
levels and there exists the possibility to connect additional CU’s from "Equipment

shelf 2 on (he free levels 2, 5, 6 and 7 by adding a BR cable (8 signal lines)

between the two Bus Translator boards, The BR lines are matched clectrically
when connected to a CU. Care must be taken to avoid connecting more than
one CU to a break priority level. The link connections used on the Bus
“Translator boards are illustrated in- Figure A1.9.

SPARE LINES

4 spare lines are provided on the GP bus and are accessible, via the Bus
- pe - .

translator board, on the 170 bus. The lines can be matched electrically on any
Bus translator board and in this case they are not further daisy chained.

INTERRUPT SIGNAL ENCODING USING BUS TRANSLATOR
BOARDS

The block diagram in Figure A1.10 shows a typical system arrangement using
Type 2 control units. Extension boxes 1 to 7 are each given a 3-bit binary
number from 001 to 111 which is coded by straps on the bus translator board
interrupt encoding circuit and each of the 8 control units allocated to each rack
is also identified by a 3-bit number which is coded by the interrupt encoder.
The basic mounting box internal interrupts are coded in a similar manner; the
interrupt encoder straps give the box number as 000.

Note: I all interrupt levels in one box are not employed then the numbering
can be continued in the next box in the chain. In this manner two boxes
may be identified with the same 3-bit binary number.

The box number and control unit number are combined so that cach of the
interrupts from 0 to 63 is identified by a single composite 6-bit number which
has the following format:

most significant —— I least significant

EEE

o 2, T

Box number  CU number in box

The mterrupt encoder logic ensures that both the box number and the control
unit number are sampled in logical order of priority, the lowest number in each
case having highest priority. When several signals are active thercfore only the
encoded signal for the interrupt with the highest priority appears on the 6 lines
into the comparator.
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I/0 PROCESSOR
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IN CU (level 1)

~ Internal Winng

8 BR cahle
ey

CU (level 4) BRN
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BOARD
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TRANSLATOR
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TRANSLATOR CU (level 6)
BOARD - -
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Figure A1.8 Break requests used in a system
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SCEIN

e
BIECO-BIECS
0 — -
€ Sli et oo TO COMPARATOR
U NTERRURE VIA MULTIPLEXER
INTER- < R ED
RUPTS | 12
: TRANSLATOR
7 | BOARD) e
0
i SHELF XXX (25
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INTER- ENCODER
RUPTS | (BUS
R TRANSLATOR | .
" | soaRD)
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a \ INTERRUPT J ;
Ha ] ENCODER INTERNAL INTERAUPT | 6 lines
RUDT;W (BUS INTERRUPTS 000 Tl
i TRANSLATOR COMPARATOR
6 | BOARD) 7 VIA
=) MULTIPLEXER
ECLIPMENT SHELVES BASIC MOUNTING BOX

Figure A1.710 Interrupt system installation

EXTENSION BOXES INTERRUPT SELECTION

Figure A1.71 shows typical control logic for an interrupt encoder used in the
extension boxes. In operation the scan external interrupt signal SCEIN is sent
from the CPU at the beginning of each two instructions to scan the interrupt
encoders and the 6-bit number corresponding to the highest interrupt level
detected appears on the 6 BIEC lines. The diagram in Figure AT.12 shows in
simplified form the box encoding section of two interrupt encoders connected
to the common BIEC lines 0, 1 and 2 and for an understanding of the way the
highest priority level is detected reference should be made to this diagram and
to the logic diagram in Figure Al.717.

Referring to Figure A1.12each box has a 3-bit number ABC (A is the most
significant bit) which is coded using straps on each interrupt encoder at
installation time. In operation when SCEIN is active the following occurs:

[. ABC is written on BIECO0-2 if at least one interrupt is present.
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INTERRUPT PRESENT

| P -
Lc:} ~ b
e |
} )

— 7

2 1 4]
BIEC lines

Figure A1 _‘1’2 Simplified interrupt encoding

2. Il the bus state in line a is already 0 however, and A has been strapped as a
I then the output for B coded line is replaced by “1” (see Figure 10.12
showing feedback from output lines). If line a is 1 however, then B output is
not changed.

3. If the bus state in line b is already 0 and B has been strapped as a 1 then C
coded line output is replaced by 1. If line b is “1” however, then C is not
changed.

4. The sequence is continued in this manner for each BIEC line until the BIEC
lines contain, in encoded form, the number representing the highest priority
interrupt present (the outputs obtained on BIEC 3 to 5 will be changed or
not depending on the interrupt output from encoder 9318.



TIMING OF SCEIN SIGNAL
The diagram in Figure A1.73 ghows the BIEC line signals in relationship to

SCEIN. The BIEC lines are required to be stabilized within 1800 ns after
SCEIN.

SCEIN

(from CPU) ' l |
| |
gl

| t= 200 ns
|

e — I

Translator) |

1 < 1800 ns

Figure A1.713 Signal SCEIN timing






Appendix 2 DIOS(small format boards)

When using a DIOS system which is constructed on small
format boards(Type2) it is necessary to use equipment
shelf P843-002 or P843-003 which incorporates a bus
translator board P843-007 or 008 respectively to translate
signals from the I/0 bus to the GP bus. The following
small format boards are available.

Control Boards

P839-050 Digital input output control . unit fop 2

(DIOC) gated 16-bit input words and 2 buffered
output words for programmed channel

connection.

P839-150 Digital input control unit for 4 gated
(OIC) 16-bit input words for programmed

channel connection.

P839-250 Digital output control unit for 4
(DOC) buffered 16-bit output words for
programmed channel connection.

Input Option Boards for DIOC,DOC,and DIC.

Note: These boards includd cable and connectors
for connection to the control board.

PB39=-001 Input buffer board for 2 words,l6-bits each.

P839-002 Input adaptor board for 2 words,l6-bits
each. Low threshold 1.5V. Input voltage
level adaption. Max. voltage rating =48V.

PB39-003 Input adaptor board for 2 words,l6-bits
each. High threshold 5.9V.Input voltage
level adaption. Max voltage rating= 48V.

P839-004 Input isolator board for 2 words,l6-bits
(IIS) each. Can be used with input buffer and
input change of state detector options.

P839-005 Input buffer and change of state detector
board for 2 words,l16-bits each.
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P839-006

P839-007

P839-008

P839-009

Input buffer and adaptor board for 2 words
16-bits each, Low threshold 1.5V.

Input buffer and adaptor board for 2 words
16-bits each. High threshold 5.9V.

Input buffer,change of state detector and
adaptor board for 2 words,l6-bits each.
Low threshold 1.5V.

Input buffer,change of state detector
and adaptor board for 2 words,l6-bits
each. High threshold 5.9V.

Output Option Boards for DIOC,DOC,and DIC.

Output level adaption board for 2 words
16-bits each. No isolation. Low threshold

Qutput isolator and level adjustment
board for 2 words,l6-bits each

Output level adaption board for 2 words
16-bits each. No isolation. High threshold

P839-010

1.8V,
P839-011
(0IS)
P839-012

8.9,
Physical Construction

The small

format boards have the dimensions as shown

in Figure A2.1. Note also that the Bus Translator is
constructed on a similar board.
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Figure A2.1. Dimensions of Small Format Board.
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Appendix 3 Example Control Unit

On the following page is the logic diagram of the
standard control unit (mounted on MCU!3 board) for a
V24 Serial controller. The diagram shows how the
decoding, sequencing and control flip-flops cir-
cuits dicussed in Section 1, Part 2, Chapter 3 have

been incorporated.
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Appendix . 4 Printed Wiring Board (Motherboard)

On the following page is given an outline drawing for the printed wiring board
{(motherboard) into which the circuit boards mounted in the basic mounting
box are plugged. The drawing shown is for the motherboard used in a Type
M2 basic mounting hox.

The backpanel P852M-801 is a sub assembly which includes:

— a frame with mechanical holders

— a printed circuit with the connection facility to carry the GP bus to external
racks and the connection lor:

I. Six HE 901 connectors 2 x 43 pins (pitch 0.55 inch)

2. Two connectors HE 901 2 x 37 pins, one each side ol the CPU board
connector 3. One connector (connector 5) is for the control panel signals
and the other (connector 1} is for the ASR33 and the interrupt signals.

3. On each side of the four lower connectors is a cutting to receive four
HE 901 2 x 37 pins connectors or cight 2 x 13 pins connectors with an
adaptor. ‘

Pin connection details are given on the drawing for the control panel signals
and for the ASR33 and interrupt signals to the CPU board. Further pin
connection details not shown on the drawing will be found in Section 1,

Part 2, Chapter 2 of this manual.
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1/0 Card Part Numbers

Appendix b

Cetain I/O Cards might be delivered separately packed and therefore,
to aid in identification, the following list is given containing
the 12-digit part numbers with which they are marked; the last

digit is shown as an 'X! becauge it varies with the card issue

level. The cards of gelf-contained control units are not included.
Peripheral CU Type Number Part Number
Punched Tape Reader P801-040 5111 199 T7746X
Line Printer P810-040 5111, 189 TTATX
Display (V24/V28 Interface) P845-040 5131, 152 7744X
DISC Unite M.H. (X2) P824-040 5111 199 7817X
Punched Tape Reader and P840-001 5111 199 T7745X
Tape Punch

Punched Tape Reader, Tape P840-002 5111 199 7819X
Punch and V24 devices

Line Printer and Card PB840-003 5111 199 7818X
Reader

Data Communication

Multiple Line Control Unit SLCU2S P847-060 5111 199 T611%
Multiple Line Control Unit SLCU 4 P847-070 5111 199 7610X
Multiple Line Control Unit ALCU 4 P846-070 5111 199 7609X
Multiple Line Control Unit ALCU 2 P846-060 111 199 7514X
Medium Speed Line Multiplexer AMASBA P845-060 5111 199 7531X
Medium Speed Line Multiplexer AMABC P845-070 5111 199 7609%
Low Speed Line Multiplexer AMA16 P844-060 5111 189 7508%
Control Module 64 lines V28CM P844-110 111 193 507K
DIOS

DIOD (1W) P83%7-001 5111 199 7682%
DIOD (2W) P837-002 5111 199 7740X

£-29



Mains cable colour coding and standard plug
Appendix 6

Shown below is a sketch of the versatile power plug with which the
power cables are normally terminated; the plug fits most European

types of single phase outlet socket.

Shielded Cables

Core size AWG 13-gauge - cross section 1.91 mm2

Green/Yellow Earth
Blue (neutral) } et e
Black (line)
General Furopean Plug
Earth Strip
{Dutch and
German style)

i

wamr — =i w—z

Earth Sacket
(French style)



Appendix 7 Sample Configuration Sheets

The following pages provide an example of the Configuration Sheet s

which accompany the equipment when it is delivered.
The first page is merely an invoicing sheet.

Next are parts lists specifying the major items in the system,
including I/0 cards and logic options, together with the 12 digit

part numbers.

The parts lists are followed by drawings showing the I/0 and logic
card locations, rack configuration and connections for the equip-

ment.

The set concludes with sheets giving wiring interconnection and

gignal cable details.
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A R AL AT L 8T T

T R Al L A ] L A — . e e e 5 et e . 22 Tt S s e s | et § e+ 55 e 1o

e wotin g = L Tt LN I R

PO20GTITIES palt | wop JUWELAC 1AL CORMESPUNDING BASTER MUILBER PO TR T

IW“HJWHMPWM aRdlryre sumopk: | DCACRIPTION 12HT KURDLR: 3q46 L
i e B L By NSy

s FRatae SIS S S
i ?l:i-u.rruﬂ e o e

RECARNS:

—— o s it S e i r S - et e = A

[ 856 M&O3T’856 MA00 S5YII I99 74950
Telescopic slides SIII I99 74910
Identification label 5IIT I0OO IJ6O2
Remote Cont. cable 3m | SIII I99 77490

SYRALVE AR VAN CEAT LN AN S o J LA S, T1Y A
L LR A AT L A= - o 4= = £ A S o = i e

(A LA

e B U] SO Ko W by
F NI~ S A A

Configquration label - SIII I00 23220
MEMORY MODULE I6K I,2uf 5III I99 76240
—HBHORE MO B bl g ST Tm F- 5 5 L4 SO

P856 MIO_ |P856 MICO SIII I99 74560
Telescopic slides 5III I99 79360
Tdentification label S5III 100 I1602
Remote Cont. cable 3m |5III I%9 77490
MEMORY MODULE 8K I,2us|43II 027 73061
Configuration label 5IIT ICO 232I0
MEMCRY MODULE IGK I,2u!5III I99 76240
MEMORY MODULE I6K O, TujSIII I99 74900

F85_ MOO& [MEMORY MODULE 8K I,2us|43II 027 73060

PES. . MOI6 IMEMORY MODULE I6K I,2u|5III I99 76240
or|4322 027 69690

g Pl H
‘ .| | P856 M0OT6 MEMORY MODULE 16K 0, 7ul5III 199 74900

PO5_ MO20 HMultiplex card SIII I99 79330
Standard cable kreaks3!5III I99 79630
“onnector holder 5III I0O0 I954I
Cornrector 2xI3 pins 2411 029 II201
Screw CM3xIO 4x2522 002 4109%
Packing 5TII I99 78220
Strap 835II1 I99 88470

| SPECIMEN..
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T mn\—ru-p-q.m.a,“_
QUANTITIES PER FOU JLST |CCMMERC [AL COHRESPOHOING MASTER NUMBER o ﬂa-’gi-( R i e
1NSTALLATICH PHASE CRD|TYPE NUMBER: DESCRIPTION : L 12NHC NUMDER: ?b ({,( o ;
veno| e vl e oty laty BEHARKS
i P 849 010 RACY. FXTENSION 4 CARTES 5117 193 82260
I EMEALLASE 5411 199 02720
[7IT FIXATION CARLES 5111 199 79960
= P 849 o1 (ACK EATENSION 22 CARTES EON SAILEJS111 199 82690
P:;u:.me: 5111 199 82720
XIT FINATION CABLES 5111 193 79940
P 649 013 PACK EBATENSION 22 CARTES 3111 199 B.340 z
omr.uw . 5111 199 82720
3 . : T FIXATION CR2LES 5111 199 79240
P 849 018 RACK EXTENGION 11 CARAT 5111 193 82780
. EMPALLAGE 5111 199 62720
F1T FIXATION CABLES 5111 199 79950
P 249 019 + MACK ALI “.'-T;aicm MODULAZIRE 5111 199 84650
i FMEALLASE 5111 199 82720
P 849 016 CARINED 36 G - 19 POUNCES 5111 199 83040 i
| LMBALTAGE . 5111 199 81240
P 849 116 ABINET BXTENSION 36 U - 19 FOULCH}111 199 83030 .
- 3 . t"":wm"' 5411 193 81240
[ # - ' |P 849 017 TABINET 36 0 - 19 POUNCES .‘-‘.QUI"I_‘—‘ 5111 199 81610 =
MOALLACE 5111 193, 81240
'IT BASIC SPA nTS 5111 199 811310
i —frhiesIERES Flileh=—— 09 by e
P 849 117 CAGINET EXTENRSICN 360 - 19 POUCES 5111 199 81620
! MBALLAGE 5111 199+ 81240
{IT RASIC SPARE PARTS 5111 199 81130
P 849 040 F. 2 VERTILATRURS 5111 199 a2040
Pesy o ¥ 4 VELTILATIUHS 3111 159 82040
P 249 042 - FowER CT5THIS 100 TAYEL 104 5111 19, as0a0
] [IT HASIC {‘"l".‘ 5111 199 01179
P 649 043 POWER GISTRIRUTIOY PANEL.29A 5111 199 51010
i T BASIC GIARE PAATS h1i1 199 81570
i boudd 044 OPISCES ADARTATINS111 197 82940
[P 704D 045 CLESCCFIGURS FOUA #10 3111 127 82540
_2 2P 849 048 P4 5111 199 B2a~0
¥ < f P oty Cal Vd 9111 109 58269
] Vs E f P oB4J 044 LPANLEAT 5 U 3111 199 85240
N P4 049 FENIEAU 7 U y 5111 159 8524 y
. Y y49 002 BUZPOSY CAAD 3111 159 A%A00
P €49 004 =TI “fr'ufz;QJr.) 411 Q29 11032
" P o349 006 EMELLS EQUIED 1111 199 a1220
P a4y 012 CARD [NTENRANE 3111 199 87090
P 849 025 (COTE /0 rus) * 411 029 11033
|+ 849 036 11079 11024
P 849 015 . [/0 EXTENTER, INCIUS TABTES M 5111 189 02570
P 849 115 L/0 EXTFNDTR ATPC CARTE INTFR INo ‘L 111 199 e1210 :
i FASLES D8 5 y
. 4 | [p p49 215 [ABLMS =T BOTNITES POUR LESS SIGNAUL111 159 00130
] P 249 315 F/0 TDERCINTLUS CA3LE 3:rat0) [111 19379450
F 543 031 . {DEH ZMA INOT CABITE SM 3111 199 8iEy
2 849 003 ROLMTSATECR DoGuLn 3111 196 20630
E B4 004 HOLONSATEYR SIMPLE P111 199 aecso
| L840 950 B 1111 159 06030
of RHINCo) 51117199 79390
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WANTITIES PER MOD {157 | COMMERCTAL CORRESPOND ING MASTER NUMDLR i
INSTALLATION PHASE CRD{TYPE NUMBER: | DESCRIPTION 3 12HC HUMBER: }’-; .b[{fté of .
LR mmw‘oﬂbﬁmt,
{ FPoAnt
- o HARKS
o mn-I:'m PHA PH2ITY (ATY Rh s: o
P B52y 016 Momory module 16K 8222 297 0793
Packing 5111 199 7822
l ’ P a}#am 020 HMultiplex card 5111 199 7933
: Cable for break 5111 199 7963
Connector holder 5111 100 1954
Connector 2 x 13 pins 2411 029 1120
Screw CHM 3 x 10 2522 002 41099
Peoking 5111 199 7822 & if extension
/ [ %H 0%y “| Intagrated circuit 1821 5111 010 0182
1 Female plug FOO8 2422 024 BOOO3
P 852M 030 | Minl panel 5111 199 JSFE
Conirol panel 5111 199 8145
P 849 052 Portubleo contreol panei 5111 199 7757
P 843 025 Generel purpose card 5111 199 7938
i Packing 5111 199 7822
P 843 026 G P Card with hole pattern 5111 199 8251
Packing ’ 5111 199 7022
* 853 021 Femole conncctor 74 ping 2411 029 11024
T2 x Serew CH 3 x 10 2522 0N2 41099
2 x Vasher %75 U "[2511 618 37003
P 845 022 Fewmale conncctor 26 ping 2411 029 11204
i Connector holder 5111 100 19541
% ) 4 x Scrow CK 5 x 10 [2522 002 41099
4 x Washer 00 1511 €18 37003
P 843 027 10 x Circuit integré HEC 0612 15111 010 00612
10 x Circuitintesré 1801 5111 010 01801
P 843 035 Extender board p111 199 7802
Ficking » -
. P 843 135 Extendor board Eﬂi 199 7801
; Cegfd ADAP 2111 199 7793
il P
) P 624 040 Control unit 5111 199 7817
Strap 5111 199 8841
FPecking 5111 199 7822 [y {f extension
P 824 001 Dieec x 1215.001 5111 139 7748
1 { | » o024 002, p [Dice x 1215.002 5111 199 7991
[ | | P 024 100 & [Cartridge for X 1235 5122 Dz 0225
ol ot , : c l A .
{ 7
| l P 033 001/ |Cansette type EIA A=35 ISIH 199 0045
-1 S Sty I : e h




QUANTITINS DER olisr|ccimonoran | cornnorauning MASTIR BUALER EU CHTAM e e -
INSTALLATION PUASH ouD|TYPE HUMBER: | DESCRIPTION 1 St $2NC NUNBER: § BQQG &
v o a Ln L TR AL O AT LY T
T = s AR K
i KEMARKS: Ho:
P 020 GO} Conirol unit WO CK 5111 199 76818
2 Stirapa "{CU 9. 5111 199 8641
Packing — 5111 199 7622 b 1f extenoion
P 006 101 Card Reador 200 5141 199 BO10
| | om0 o0 /| control untt \ @ 5411 199 7747
Strap 2 y 5141 199 8041
Packing 5111 199 7822 {4 extonsion
l P 8G9 002. Line printer x 1415 S 198 poav.
s i Z
P U0 001 Lino printer DP 2310 5111 199 8560
r 811 GO1 .Linu printes RP 2420 5111 199 0549
P 812 001 Line printer DP 2440 5111 193 B430
o : I ;
P 801 040 Control unit ¥ VR 5111 199, 7746 ‘
: Strep 5111 199 0041
Puckling 5111°%99 7622 ¢1f oxtenslox =~ °
-] P 040 001" /| control unit PTR P 5111 199 7745 -
4 : 2 gt 0
5 g rap . ‘J\C-RP 5111 199 0041 : s s
5 Packing ™ r———— 5111 199 7022 ¢ §f extensfon >
P 840 002  Fontrel untt CTR CVE N2 ] 5111 199 7019
5 Straps B 5111 159 8041 S +
b Pucking' e 3 Fan 183 Joea gur extennlon . §
. ( P €Ot CO1 g |ITR 333 5111 199 0454
. P 002 GO1 FTA GO0 9111 193 6453 | °
| P 803 001 4 |PIP 75 5111 199 0452
¥ 004 001 FTP 150 : 5111 199 8431
* P 016 040 Control unit "\ 24 5111 199 1744
Strap 5111 199 00841
PFacking 5111 199 7022 il axtensfon
P o471 004, ASH 53, 5111 29 0550 i
T 841 002 454 35 5111 199 0329 i
O ; s s S - A e e
P a41 003 KSR 33 5111 197 su27 a2 :
! P 041 004 KSR 35 {511& 199 9526 -
e e .-E . :
| |? 842 001 [chiracter printer (¥ 24) i5111'199‘1947 Ehy
P 842 00z, Shazaeter printer ( TTY ) 5111 193 7105 I* )
POy 001 PIOD W 141 199 7le2
. - gy 31,000 “oren 2w ds111 159 7740
] SR S : - b
P 643 010 statilizer KRG 2 51111199 €716 L 2
Raotiffer RD 1 5111 193 6511 i
acking for KD 1 5111 192 8129 . ]
tacking for PG 1 141 463 waaa
L A ey
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