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1 Cabinetry 

This chapter gives details of the basic and extension cabinets "hich 

are used for housing the rack mounti.ng equipment defined in Part 2 

and 3. Details of the mounting methods and associated hard"are are 

also provided . 

Note: When a system is delivered the assigned rack locations for the 

equipment "ithin the cabinet together >lith the interconnec tions 

are shoO<n in the accompanying 22~!~~~~~~2~_~~~~~~' A sample 

set of these sheets is given in t he Appendix. 

Cabinets 

P849-016 

P849-017 

P849-116 

P849-117 

P849-039 

Basic cabinet comprJ. s ~ng a 19 inch rack >lith a 

usable dep th of 700 mm (27.5 inches) and mounting 

height of 36 standard units enclosed by side pane'~ 

and rear door (see Figures 1.1 and 1. 3). 

Basic cabinet as per P849-016 but including air 

ventilation unit "i th 2 fans (P849-040) and 10 

ampere po"er distribution panel (P849-042). 

Extens ion cabinet for P849-0 16. Similar to 

P849-01 6 but ;Ii thout side panels. One of the 

side panels is removed from the basic cabinet 

in order to attach this extension; the side 

panel is then secured to the open side of the 

extension ( see Figures 1. 2, 1.3 and 1.4). 

Extension cabinet for P849-017. Same as P849-116 

but including air ventilation unit "ith 2 fans 

(P 849 - 040) and po"er distribution pane l (See 

Figure 1 .12) • 

Mounting Kit "hich i s required for a cabinet in 

>lhich P824-002 moving head disc units are fitted. 

I t consists of a ne>l rear door, containing a 

ventilation unit, and a pedestal to be fi tted a t 

the front of the cabinet (see Figure 1.5). 
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Anci llaries 

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

dissipation and power consumption levels for the Air Ventilation and 

Po" er Di s tributi on requirements . 

Air Yentilation 

Convection cooling is suffici en t f or a cabinet housing equipment ;,i th 

a total heat di ssipation up to 700 kcal /h (SOO watts ). Above this 

l eve l of heat dissipation, forced a ir circulation by one of the 

following ventilation units is necessar y . Apart from the number of 

fans, both uni t s a r e similar and require 1 standard unit of rack 

heigh t; details are sho;m in Figure 1 .6. 

PS49-040 

PS49-041 

Air vent ilation un i t ,;ith 2 fans fo r heat dis s ipation 

levels between 700 and 1030 kcal/h (SOO to 1200 

watts). 

Air ventilat ion unit "ith 4 fans for hea t d iss ip­

ation l evels betIVeen 10 30 and 1300 kcal/ h ( 1200 to 

1 500 ;,a t t s) . 

POIVer Distribution 

Two types of po;,er distr i bution pane l are avai lable to suit different 

po"er consumption levels . Each panel is 2 standard rack unit i n 

h eight; the details are sho"n in Figures 1.7, 1 . 8 ,1.9,1. 10 and 1.11. 

The small dis t ribution panel " h i ch is provided "ith the extension 

cabinet is sho;m in Figure 1.1 2 . 

PS49 - 042 

PS49 - 043 

Power dis t ribution panel IVith mains f i lter and 

s IV itch; current capacity 10 amperes. 

P01;er distr ibution panel wi th mains filter and 

s 1Vi tch; current capac i ty 25 ampe r es . 
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The t elescopic slides for the P831-11 0 tape formatter and P824-002 

moving head disc , the mounting hinges for the P831-102/104 tape 

transports , and the fixed sl i des 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. 

Front Panels ------------
P849-046 Front panel; height 1 standard rack unit 

P849-047 Front panel; height 3 standard rack units 

P849-048 Front panel; height 5 standard rack units 

PB49-049 Front panel; height 7 standard rack units 
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2 Configuration ru les 

This chapter contains a general outline of the rules normally adhered 

to in the factory when deciding the r ack 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 is ei the r 

planning his own rack layout or wants to ext end an existing rack 

configuration in t he same layout pattern. 

The rules are concerned mainly with uniformity of appearance and 

operational access and are not important f r om the sys t em performance 

aspect . The only critical layout res t rictions are with respect to 

certain interconnecting peripheral signal cables and t ransmission 

lines whi ch a re ment ioned in Location Considerations as well as in 

earlier parts of this manual. As a general r ule all the components 

of a SUb-system (i. e . disc control unit, disc units, disc power 

supplies ) are locat ed in the same cabinet . This rule does not apply 

for a configuration i ncluding 4 tape transport s or 4 fixed head 

discs. 

The useful height of the rack is divided into the 7 imaginary l evel s 

shown in Table 2 .1. and , apart from certain mounting positions for 

tape punch P80 3-001 and the circumstances where t ,;o tape transports 

a re t o be stored in one rack , all the items of equipment a r e mount ­

ed between the confines of these boundaries . The remaining space t o 

completely fill a particul ar level is then occupied by ,rhichever is 

appropriate of the 1, 3,5 or 7 unit blank front panels available . 

When complete systems are delivered , wh i ch are assembled at the 

factory , maxi mum use of 7U panels is made to enhance the appearance 

of the system assembly and when separate i tems are delivered >lith­

out cabinets each i t em is equipped " i th a fron t p l ate adap t ed to its 

height as follo ws: 

Multi ca rd Control Unit Equipment Shelf with a 3U plate . 

Equipment shelf P843-001 >lith a 3U plate . 

Equipment she l ves P843-002/003 with a 5U plate. 
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The following levels have specific purposes: 

, Level 7 - nameplate (at front) and ventilation unit (a t rear) 

Levels 3,4 a~d 5 - primarily for devices requiring operator atten­

tion such as CPU basic mounting box, moving head 

disc unit, and punched tape reader with spare 

space used for tape punch or cassette tape drives. 

Levels 1 and 2 - po\ver dis tribution and tape formatter (at rear ) 

Location Considerations 

Table 2.1. gives a resume of possible unit locations within the 

defined levels but reference should a lso be made to Table 2.2. >Thich 

gives a more comprehensive summary including the standard units of 

height needed at the front and rear of the rack. 

In this section, the va rious location .possibili ti e s and limitations 

are discussed for each of the rack mounting devices. 

These units, \·,hich contain their own pO>Ter supply, are nearly al'days 

mounted i n e ither l evel 5 or t he upper part of level 4 for operational 

convenience. They can, ho"ever, be mounte d in the IO>Ter part of level 4 
or level 3 if other equipment r"'quiring operator manipulation also 

need s to be l ocated in the rack. 

P80 1-001/P802-D02 Punched Tape Reader 
-------------~-----------------------
A punched tape reader is mounted in level 4 or level 5 under the 

basic mounting box for operational convenience. 

~~~2:~~~ _~~E~_~~~~ 
It is usua l to house a tape punch in the same rack as a punched tap e 

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 t his level is 

also required for other equipment , it can be mounted in level 1 (part) 
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+ level 2. If the basic cabinet is fully occupied the tape punch 

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

Moving head disc units include a pO'der supply and are mounted in 

level 3, 4 or 5 for operational convenience. When using these di8c 

units the cabinets are modified using kit P849-039. 

~§~±:2±2_~~~~~~_~~~~_~~~~_2£~!~£!_~~~! 

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 (>lhich can be fitted in the basic mount­

ing box or in equipment shelf P843·-001 - location details of 

\,hich are given in this section) is located wherever it is most 

convenient for the system and where it complies with the signal 

cable length requi r ement. 

~§~~:~~g_~~~~E~~~!_~~~!~ (containing up to 3 cassette tape drive 

units type P833-001) 
This unit, which is self contained with its o\;n 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. 

1'§§.3=ggJi;P§§.3=9Q1h§.1.3=gg.3_1'!l.il~~1'].j;is;1';r;g_.Q.9Dj;!,.Q.LlJDj.j;_EQltj.D!!li'Dt 
Shelves 

The equipment shelves can generally be l ocated in whichever level 

is most convenient for the instal l a ti on the main requirement be­

ing tha t the signal cable from the peripheral device "ill reach 

the control unit mounted within the shelf. 

There a re, however, certain rules which are intended to preserve 

the chara cteristies 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: 

4-2 J 



1. The transmi ssion l ines (CP bus) are always t erminated in the 

ba sic moun t i ng box a t the CPU end but only a t the other end of 

the line if t he line is longer t han 1 metr e . 

2 . I n additi on t o the basic mounting box a maximum number of 7 
equipment shelves may be connected t o the transmis sion line 

and it is recommended , though not obligatory that the boxes 

are connec t ed at regular distanc es along the transmission line . 

3. For shelves connected at regular distances the distance between 

consecut ive boxes should be 2 metres minimum . 

~~~!:99s(99jL99§_!~~~_!E~E~E9!~ 

~~~!:9J9L939L9]2_!~~~_~~~~~!~e~ 

~~~!:9j9_~~E~_£~~!~~~_~~~~ 

I f there is onl y one t ape t r ansport then this is moun t ed i n either 

l eve l 5 + l eve l 6 or l evel 3 + leve l 4 whi chever is most convenient 

in rela t ionship to t he other equipment fitted in the racks . The 

control unit (which is mounte d i n the multicar d control unit equip­

ment shelf) is loca ted to conform to the loca ti on rules given for 

this shelf, and t he forma tter is located in level 1 at the rear . 

If two t r an sports a re fitted they are located in an extension cab­

i net wi th one unit i n leve l 5 + level 6 and the other in level 3 

+ level 4 leaving enough space to fi t the control unit at the 

bott om in level 2 . The formatter is mounted in level 1 at the rear. 
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Level 7 
1 unit 

Le vel 6 
7 units 

Level 5 
7 uni ti3 

Level 4 
7 units 

Level 3 
7 uni t s 

Loyol 2 
3 units 

Level 1 
4 units 

Tab l e 2. 1 Ra ck Mountin g Leve l s 

Namepla te - 'i'?ntila han Unit 

P003-00 1 Tape Punch 
P033- "152/ 3 Equi pm en t Shelf 
P843-001 Equipmen t Shelf ) P843-002/ 003 Eq uipmen t Shelf 
P03"1-0 40 Tape Cont rol Unit P831-1 02 Tape Transport 

P831- 104 Tap e Transport 

P852f·1jP856:H/P057M Das ic MOW1tin g Eox (CPU ) 
POO 1-00l Punched Tape Reader 
P002-001 Punc hed Tape Reader 

( P803-001 Tape PW1 ch 
Equipment Shelves - A, for level 6 P 83 1- 106 Tape Transpcn:t 

P352f·1/ P 856r·l/p 8571'1 Bas i.e "lounting Box (CPr) ( 
P8C1-GOl Punched 'l'ape Reader 
P802- 00 1 Punched Tape Reader 
PB03 - 001 Tape Punch 
P824- 002 }:oving Head Disc P8 31-l 02 Tape 'J':rans port 
EqUip men t S!1elves - A, for level 6 P8 3l-1 04 Tape 'l'ranspor t 

P852f'1/ P856H/ P857f'1 Easic f.fount inb' Eox (CPU ) 
P803- 001 Tape Punch ) P82-1 - 002 Koving Head Disc 
Equipment Stlchcs - As for leve l 6 

Mul ti card Con t r ol Unit 
Equipment Shelves ( NOT P833-1 52 ) - A, level 6 ) EqUi pme n t Shelf (Tape C.U. ) 
P831 -010/ 020/ 030 Formatte r 
P803-001 'I-'ape Punc h 

P849-042/043 Power Diut r . Panel 
j P831-010/ 020/ 030 Fo~atter 

\--- - --- -- -- ---- --- -

Nor::nl 7 level Concept Tape 'r ransp Ol:t 

4 - 2 3 

1 __ unit 

14 units 

14 units 

3 un i ts 

2 units 
(at rear ) 



Cabinet Layouts 

Example s of stand a rd ca binet layouts are given in Fi g ur e s 

2 . 1 and 2 . 2 . Non - s tandard configurations are a l so po s sib l e. 

Tab l e 2.2 Rack Location Summary 

Unit El !f. Requir ed 
Loca t ion I t em 

Fron t Rear 

I" e ve l 7 Namcpla te 1 -
Ventilat ion UnH - 1 

Leve l 6 P OO3-00 1 Tape Punch 6 
(7 un i t e ) 

-
P 033-1 52Equipment She lf 4 4 
POl) 3- 001 Equ ipmen t Shelf 3 3 
P843- 002/ a03 Equi pmen t SheH 5 5 
P831-155 Tape Control Unit 3 J 

Leve l 5 P052,,!!!"856M~857M Bauie liouJ1 tin g Bo x (CPU ) 3 3 
(7 un l to ) POOl - CO l Pu.nched Tap e iload tH' 3 -

P602- 0D I P\U1ch ed Tape Reader 3 -
P60,-DQ1 Tape Punch 6 -
Eq\lipm on t Shelv o:) - A3 f o r l e vel 6 

lJo vel " P852M/P8;6fVIJ857 fol B§ls i c l>loun t ing Box (C PU) ' 3. 6 or 11 3 . 6 0 
(7 un i t e) P60 l - DO l Punched Tape Reader 3 -

r 11 

P 00 2- D0 1 Pun ched 'l'a p o Reader 3 -
PB03- 001 Tape Punch 6 -
P624 - 00 2 110ving Head Di sc 6 6 
Equipmen t She l ves - /" fo r leve l 6 

:'cvcl 3 Equlpmen t Shelvc l) - An f o r le vel 6 3 or 3 or 5 
('( units ) P80 3-001 Ta p e Punch 6 -

Ptl 24- 002 Mo v i ng Hea d Di sc 6 6 
Leve l 2 Equipment She l ves ( P043-001) 3 3 U un its) 

Lev e l 1 P ower Di s t rJ. but ion Pa ne l - 3 
(4 unit:;) P831- 0 10/ 020/ 0 30 FOl':natteJ' - 2 

Love l 5 + Le v e l 6 P83 1-1 02/ 104 / 106 '['ape Tr a ns por t 14 -
(14 unit s ) 

Leve l 3 + Level 4 
( 14 units) 

P831-1 0 2/1 04 / 106 Tape Tran spor t 14 -

Level 2 + Level 1 P63 1- 0 1?1.020/ 030 Formatte r - 2 
(part) P803- 00 1 Tap e Punch 6 -

~1 Uni t . 1· 75 inch - 44 . 45 mm 

'I( If P857H _ 500 Sa r ies fitted ( 11 W1its ) Level 5 + Le vel 4 ( part ) u s e d 
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3 System Earthing and Cabinet Cabling rules 

System Earthing 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 (0 Volts) 

point and a mechanical ground or safety earth point. Both thes e 

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 wir e 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 e l ectrical contact "ith the rack framework. 

e) The symbols used to identify the ground or earth points are: 

~ Electrical ground (0 Volts) 

~ Mechanical ground or safety earth. 

Cabinet Cabling Rules 

The rules given below for the cables and wiring inside the cabinets 
. , 

shoul d be adhered to . so that the system performance is not degraded 

by either internal or inter-rack electro-magnetic interference. 
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Insulated Conductors which operate a t different voltages must be 

separat ed 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 ) 

~::~:<'=~'E~!;r 

Six categories of internal cables or wire s are denoted in Table 3.1 

wi th respect to the supplies or signal s conveyed. Conductors of the 

, same category can be bundled together but parallel runs of different 

categories must be separated by not less than the specified distance: 

the only permitted exception is for the mains "iring, provided that 

the shielding is increased - see ~~~~~~~~~~~~~~_~~::~~~. 

The figure s 'l.uoted 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: 

where 

D a 

D a 
D

t 
L 

a 

~:<'=~'EE!~ 

= actual separation 

distance given in 

actual length of 

cm 

distance re'l.uired in cm. 

table 3· 1 • 

paral lel run re'l.uired in cm. 

The parallel r un (L ) re'l.uired a for ma i ns before .filter and mains 

filtered (1 and 2 in table) is a dis tance of 40 cm. 
·r 

4 -28 



Dt (from table) = 12 em . 

therefore D 12-4 l og 100 
= 

40 a 

D = ~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 re~uirement. 

@e~~!~~~~~~~~E~! 

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 cabl e, prefer­

ably including the connec t ors but, "here this is i mpracticable , the 

length of the unshie l ded portion of cable must not exceed 30 milli­

me tre s. 

The shiel ding must be connected to safety earth, using earthing 

leads that are as short as possible and a r e of the same cross 

secti ona l area as the shielding . 

The mains ,.iring must be shielded and mounted against the rack frame. 

If the min i mum separation distance from the other categories of 

conductor specified in Table 3.1. cannot be met then the damping 

effect of the shielding must be increased by 0.5 dB for each milli­

metr e t ha t the separation distance is reduced belo" the permitted 

minimum (leading the mains through an iron pipe may provide a 

solution) 
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Tabl e 3. 1. Cabinet Wiring Rule s 

.r=Wi th res pec t:. to ~ 1 2 3 4 5 6 Remarks 

1. Nains - before fil ter - 12 12 12 12 12 Shield ed 

2 . Hains - af t er f il tar 12 - 4 4 4 10 Shield e d 

3· PO~/er Control 1 2 4 - 0 2 6 Shielded or twisted 

4· DC - unstabilized 1 2 4 0 - 2 6 Twioted 

5· DC - sta bilized 12 4 2 2 - 2 Raile or twisted 

6. DTL- TTT. Signal.e: 12 10 6 6 2 - Twi s ted , coax , flatcab l c 
etc. 

note : a mean o - in the same cab le 

Return Connection 

Each connection must have it s own return connection running as close 

as possible to it. Under no circumstances must the rack frame be 

used as a di r ect or secondary return path . The minimum possible 

cable length should ah/ays be used. 
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