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2. Intrcrllx:tion 

2.2 Description 

The Minimaster 3 is a mains powered, mic:roprccessor c ontrolled call 

connect system capable of supp orting up to ten extensi ons and two 

exchange lines. 

The termi:-.als connect to the central control unit ca::m t.1irough plug 

and socket master jacks CBS6317 ports>. 

The terminals must employ loop disconnect signalling, a recall 

switch is not re:Jllirerl. 

An installation comprises a a:u, one or two exchange lines and up to 

ten extensions. 
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2.2 Facilities 

The following is a list of the facilities provided by the system: 

Internal calls from all extensions. 

- Selection of def ine:J. exchange line. 

- Hold . 

- EnquirJ during internal and external calls. 

- Shuttle between exchange line and third party extension. 

- Transfer. 

- Call diversion. 

- Three party conference between one exchange line and two 

extensions, or between three extensions. 

- Secrecy on all connections. 

- Secretarial override of call di version. 

- Last numl::er' redial. 

Alert tone to indicate incoming calls, if the design ated 

receiving ex tension is busy. 

- Any exte."lsion can answer an incoming call. 

- Differential ringing cadence for internal and external calls. 

- A ch o ice of inc oming ring i n g  sequences to design ated 

exte."lsions. 

- Night service. 

- Mains fail connection of two designated extensions to the 

exchange lines. 
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2.3 Central Control Unit 

The central control unit CCCU) is a single wall mcunted. unit. This 

unit. houses: 

- The PJWer supply for the system, the exte..11sion line feed and 

the ringing generator. 

- A single printed circuit beard. 

- Insulation displacement termination CID!') for the ex=han ge 

lines and extension lines te..rminations. 

- A screw termination for an earth cable. 

2.4 Terminals 

A wide variety of te...rminal equipme.11t can be connected. to t.""ie syst.e..rn. 

Earth recall is not required by the system. Terminal s must comply 

with the safety specification '856301 and with t.1-ie specification for 

simple extension telephones '856317. 
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3. �ti.D; instructions 

3.1 Tones 

The system supplies tones through the handset to the user ,  to 

indicate the system state. A single frequency signal is cadenced to 

provide the required tone. (See section 4.6.12 for technical 

speci.:ication . > 

- Internal dial tone: (Continuous tone ) 

- Divert dial tone: - C Intermi t"=.ent tone> 

Both these tones ind icate that the system is waiting for a 

dialled dig it. 

- Internal ring tone: (Leng pause. > 

The extension dialled is being rung .  

- Busy tone: C Short tone and pause. > 

The extensicn dialled is engaged. 

- Alert tone: - Nery short tone, long pause.) 

An external call is waiting to be answered. 

3.2 Ringing signals 

The system supplies cne of two ringing signals to the extensions, to 

indicate whether the announced call is internal or external. <See 

section 4.6.11 for te::hnical explanation.> 
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- Internal ringing: (Slow repeated burs:.s.l 

An internal call is wai ting to l:e answered. 

- External ringing: -- -- (repeated double bursts) 

An external call is waiting to l:e answere:i. 

3.3 Ma.king calls 

All extensions are able to rrake internal and external calls . 

3.3.1 To make an internal call 

l. Lift t.l-ie handset. Inte.nal dial tone wi ll l:e heard. 

2. Dial the re:;uired extension number, 20 - 29. 

3.3. 2 To make an external call 

3.3.2.l System selection of exchange line 

l. Lift the handset. Internal dial tone w i ll be 

heard. 

2. Dial '9' and wai t for exc hange dial tone. 

3. Dial the rEqllired number. 

Alternatively, the previous external numl:er dialled 

may be automatically re-dialled. 

The syst em selects the exchange line as follows: 

3-2 CF 12 



If only 'Jne line is free, that l ine is selected. If 

both lines are free, that line which was not se_lected. 

for the last external call is selected.. 

3.3.2.2 User selection of exchange line 

1. Lift the handset. Internal dial tone will be 

heard. 

2. Dial '31 '  to select exchange llne 1 or '32' to 

select exchange line 2 and wait for exchange 

dial tone. If only one exchange line is fitted, 

engaged tone w i ll be retur ned if '32' is 

dialled. 

3. Dial t.11e required numter. 

3.3.3 Repeat last numl::er 

The last external number dialled fr om each extension is 

retained by the system, arrl can te r�alled automatically. 

1. Lift the ha.IXJ.set. Internal dial tone will l::e heard. 

2. Dial '5' and wait for exchange dial tone. 

3. Dial '5' again. The system will automatically re­

dial the l ast external number dialled from that 

extension. 

The system automatical ly selects an exchange l ine <See 

Section 3.3.2.1) when repeat last number is requested. 
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3.4 Receiving calls 

Two ringing cadences are ava ilable to enable the (internal or 

external) origin of the call to be determined. 

3.4.l To answer call at an extension which is ringing 

3.4.2 

1. L ift the handset. The extension is now connected to the 

call . 

Universal answer: To answer an incoming external call 

which is ringing at another extension 

1. Lift the handset. Internal dial tone will be heard. 

2. Dial '8'. The extension is now connected to the call. 

I t  is not possible to use this facility to answer an 

internal call which is ringing at another extension. 

3.4.3 Announcem:nt of incaning external calls 

Four options are available (See secti on 4.4) to present 

incoming external calls to up to three extensions. The option 

must be selected when the system is installed. 

If an external caller decides to terminate the call before a 

connection to an extension is established, the system will 

continue to send possibly several cadences of ringing. If this 

abandoned call is now answered at the ringing extension or at 

another extension using the universal answer facility, exchange 

dial tone will be heard. The handset should be replaced. 
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3.5 Call Hold, Enquiry, Shuttle and Conference - External calls 

A connection must first be established between an extension and an 

exchange li ne. To s et up an enquiry, shuttle or conference the 

exchange line must first be placed oh 'hold'. 

At least 10 seconds must elapse after completion of dialli ng an 

external number before the call can be placed on 'hold'. If 'hold' 

is unsuccessful, wait for another 10 seconds before trying again. 

1. Dial 'l'. Internal dial tone will be heard. The exchange 

line is now on 'hold'. 

2. Dial the number of the required exten sion. If that 

extension is busy, dial 'l' to revert back to the exchange 

line. If t..�t extension is not busy, ringing tone will be 

heard. On answer, a connection is mad e between the two 

extensions and an 'enquiry' can be made. 

3. Revert back to the exchange line by dialling 'l'. The 

exchange line is released from 'hold' and the 'enquiry' 

extensicn is placed on 'hold'. 

4. It is possible to 'shuttle' back and forth between the 

ex change line and the 'enquiry' extension by dialling 'l' 

each time, <provided the called ext ension remains off 

hcdc). 

A call on hold canno t overhear any connection. All extern al, 

internal and enquiry calls are secret. 
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5. To establish a 'conference' call between an exchange line 

and another extension follow steps 1 and 2 abqve. The 

exchange line is on 'hold' and an 'enquiry' call is 

established with another extension. Dial '4 '. T he 

exc hange l ine is re leased from 'hol d' and th e 

'conference' call is established. 

6. Either extension can leave the 'conference', by replacing 

the handset, without aff�ing the connection of the other 

extension with the exchange line. 

3.5.1 Abandoned external calls 

If an extension places an exc hange line on 'hol d' and subsequentl y 

replaces the handset without rel easing the exchange line from 

'hol d', that extension is immediately rung by the system. This 

'abandoned' call can only be answered at the ringin; extension. The 

extension harrlset must be l ifted, to release the exchange line from 

hold. 

3.6 Call Hold, Enqui ry and Conference - Internal calls 

A connec tion m ust first be establ ished between two extensions. 

Either extension can originate the call. 

1. Dial 'l'. I nternal dial tone wil l  be heard. The 2nd 

extension is put on 'hol d' . 

2. Dial the number of the required 3rd extension. I f  the 

ext ension is not busy, ringing tone wil l be heard. On 

answer, a connection is made between the lst arrl 3rd line 

extensions and an 'erquiry' can be made. I f  the requi red 

3rd ext ension is busy, dial 'l' to revert back to the 2nd 

extension line. 

3. To revert back to the 2nd extension, dial 'l'. The 3rd 

extension is not put en 'hold' a.00 will hear internal dial 
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tone. It is not possible to 'shut t le' on i n t e rnal 

'enquiry'. 

A call on 'hold' cannot overhear any connection. .All external, 

inter�al and e.rx:;uiry calls are secret. 

4. To e stablish a 'conference' call between three extensions, 

first follow the steps 1 to 2 above. The 2rrl extension is 

on 'hold' and an 'enquiry' call is established with a 3rd 

extension. Dial '4'. The 2nd extension is released from 

'hold' and the conference is established. 

5. Any of the three extensions can leave the conf erence, by 

replacing the handset, without affecting the connec-:ion 

between the other two extensions. 

3 .7 Call diversion 

'Call di version' allo w s  any extension to divert all incoming 

external or internal calls to another ho st extension. Only the host 

extension is able to call the diverting extension. The diverting 

extension can originate calls. 

It is not possible to divert calls ei t."ler if the extension is acti.::g 

as host for another diverting extension or if the nominated host 

extension is already diverting its calls. Busy tone will be heard 

if call di version is attempted in these cases, no call di version 

will be invoked. 
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3.7.1 To set-up call diversion 

1. Lift the handset. Internal dial tone will be heard. 

2. Dial '41' foll owed by the number of the required host 

extension. E.g. dial '4124' to divert calls to extension 

24. Divert dial tone will be heard to acknowledge this 

call diversion. 

3. Divert tone instea d of internal dial tone, will be heard 

by the diverting extension whenever the handset is lifted, 

to indicate that call diversion,is invoked. 

3.7.2 To cancel call diversion 

1. Lift the handset. Divert tone will be heard. 

2. Dial '4,.1 Wai t  about five sec onds before replac ing the 

handset, thi s  allows time for the extension to signal 

these digits to the system. 

3 • Internal dial tone will be heard whenever the handset is 

subsequently lifted. 

3.8 Night service 

If 'night serv ic e' is invoked, all incoming external calls are 

ar.nounced at only one extension. 
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If the system is equipped with two exchange lines, the extension 

nominated to receive incoming calls on 'night serv ice' must be 

equipped only w ith a central bell. Calls may only be answered at. 

an other extension by use of the 'universal' answer facility. If two 

incoming external calls are being announced at this extension, t!ie 

bell will continue to ring until both calls have been answererl. 

T he central bell facility may also be provided on single exchange 

line installations. 

'Night service' can only be invoked and revoked from extension 21. 

3.8.1 To invoke default 'night service' 

1. To invoke 'night service' to ring extension 23 (default 

night service extension), lift the handset of extension 

21. Internal dial tone will be heard. 

2. Dial '44'. Wait about five seconds before replacing the 

handset, t!"lis allows time for the extension to signal 

these digits to the system. 

3.8.2 To nominate the 'night service' extension 

'N ight service' can be invoked to indicate incoming calls at 

any one of the extensions. See above concerning the use of 

central bells. 

1. To invoke 'night service' to ring a nominated extension, 

lift the handset of extension 21. Internal tone will be 

heard. 
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2. Dial '44' fol l ow e d  by the extension numbe r of the 

extension nominated to announce incoming calls. Internal 

dial tone will be h eard, to indicate tha t 'night ser'.rice' 

has been invoked. 

3 .8 .3 To cancel 'night service' 

1. Lift the handset of extension 21. Internal dial tone will 

:::>e heard. 

2 .  Dial '45 ' . Internal dial tone will b e  heard, t o  indicate 

that 'night service' has been revoked. 

3 .9 Mains failure cpe.ration 

In the event of a power failure, exchange line 1 is connected to 

extension 21 and exchange line 2, if provided, is connected to 

extension 22. 

None of the facilities of the system are available during mains 

failure operation. 

Calls can be made from and received by the extensions that are 

connected to the exchange lines. 
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Additional infonnation 

3.10.l Speech paths 

The system has two internal speech paths and two.external 

speech paths, therefore two external calls and two internal 

calls can take place simultaneously. External and internal 

speech paths cannot be exchanged, so if only o ne external 

speech path is in used it is still only possi ble to make two 

internal calls simultaneously. 

If an enquiry call is made during an external call, two speech 

paths are used; one external and one internal. 

If a conference call is required betwee-'1 one exchange line and 

two extensions, two speech paths are required to set up the 

conference; one external and one internal. Cnce t..1ie conference 

has been established, only the external speech path is used , 

the internal speech path be ing made available for ano ther 

internal connec-:ion. 

Only one internal speech path is required for enquiry during 

inta.rnal calls and for establishing a conference call betwee-'1 

three extensions. 
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3.10.2 Numbering plan 

The following is a summar1 of the nurn.i:ering plan: 

0 - Spare 

1 - Hold and Enquiry 

2 - Internal Calls 

3 - Designated Exchange Line Access 

31 - Select exchange line 1 

32 - Select exchange line 2 

41 - Call diversion 

44 - Invoke Night Servie9 

45 - Revoke Night Servie9 

5 - Repeat Last Numl:::er 

8 - Universal Call Answer 

9 - Exchange Line Access 
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4. Installation 

4.1 'Anti-static' precautions 

The printed circuit board Cp.c.b) holds devices which can be damaged 

by the discharge of stati� electricity, resulting in severely 

shortened life expectancy or failure. These devices are the 

integrated circu its mounted on the p.c.b. Care should be taken to 

avoid touching these devices or adjacc_nt circuitry. 

4.2 Sec'J.ring the Central Control Unit (CCU) to the wall 

T he CCU is designed for fixing to a vertical wall (it must not be 

operated in a horizontal position). A three meter mains cable is 

fitted with a 13 Amp plug, so the CCU must be fitted within safe 

reach of a suitable 240 Volt a.c. mains socket. 

Do not connect the O:U to the mains su�ly until all wiring has beo_n 

completed and the c::u is sec.irely fixed to the wall, with the cover 

in place. 

First remove the cover b y  loosening the 4 captive screws recessed 

into the corners of the lid. Visually check the CCO to ensure no 

damage has occurred in transit. 

Drill 4 holes into the wall, to take No 8 X 25 mm counter sunk 

screw s. The top holes should be 250 mm apart and similarly the 

bottom holes. The distance between each top hole and the bottom 

hole vertically below soould be 246 mm. If fixing to a masonry or 

stud-partition wall, suitable wall plu:;s must be used. If fixing to 

a weed surface it may only be necessary to drill pilot holes. 
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Screw 2 No. 8 X 25 mm screws into the top holes until approximately 

15 mm protrudes. Hang the CCU onto these 2 s crew s using the key 

hole slots in the base. Put two more screw s into the bottom two 

holes and tigh-:.en until secure. Now tighten the top screws until 

they too are sec'.J.re. Check that the c:"J is now firmly fixed to the 

wall. 

4.3 Attach ing the wiring to the a::u 

The functional ea.rt� should now be attached to the earth terminal. 

Pass the earth cable through one of the cable entry holes in the 

lower edge of the a::u and nm it towards the earth terminal. Strip 

5 mm off the insulation, and insert the bare end into the earth 

terminal. This screw terminal is located at the bottom right hand 

edge of the p.c.b to the left of the exchange line terminals. The 

earth cable to be used is specified later in this section. Ensure 

that this earth cable is sec.J.rely terminated. 

The exchange lines should new be nm in through the cable ent..ry holes 

in the lower edge of the CCU and terminated on the Insula�ion 

Displacemen-: Te!:'minals CIDT's) marked 'EXCH l' and 'EXCH 2' at the 

bottom right ha.'"Xi edge of the p.c.b. If only one exchange line is to 

be connected, it must be connected to the IDT marked 'EXCH l' and 

switch 4 must be set to 'ON'. (See Section 4.4). 

The wires from the ten ex tensions must now be run in through the 

cable entry holes in the bottom edge of the CCU. Ensure that 

sufficient cable is available to enable re-termination if necessary. 

The two wire from each extension must be terminated on the 

associated extension IDT marked from right to left as '21', '22', 

etc to '29' and '20'. If all ten extensions are not being equ ipped, 

the preferred arrangement is to equip adjacent extension positions, 

starting at extension 21. 
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A system equipped with only one exchange line must always have 

ext:ension 21 equipped. A syste.1tl equipped with 2 exchange lines must 

always have both exte.rision 21 and extension 22 equipped. 

Note: Only equipment c omplying with BS6301 and BS6317 may b e  

connected to these extension por�s. 

4.4 Setting the option switches 

Four dual in-line Cd.i.l> switches are located on the top left hand 

side o f  the p.c.b. to the right of the mains transf armer. These 

switches are u s ed to selec t  the required inc o mi ng call ring ing 

sequence and to select one or two exc!la.nge line cp:raticr-

Switch 4 is n earest the top edge of the p.c.b. A switch is in the ON 

position when the prot.."ilding plastic used for operating the switch 

is pushed towards the left hand side of the p.c.b. 

If one exchange line is supp lied, s et switch 4 (top switch> to the 

ON position (Push switch to the left). 

Ref er to Fig 4.1 to set the desired incoming call ringi ng sequence. 

The sequence ends when t."le call is answered. 
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(ptions SWl SW2 SW3 Incoming call ringing sequence 

1 OFF OFF OFF Incoming calls only ring ex:.ension 21. This 

2 ON CFF CFF 

option must only be selected if only one 

exchange is fitted. 

Incoming calls ring extension 2 1  for 20 

se conds and then ring extension 22 for 20 

seconds. This sequence is then repeated. 

3 ON ON OFF Incoming calls first ring extension 21 for 

4 CN ON ON 

20 seconds, then ring extension 22 for 20 

seconds, and f iha.lly ring extension 23 for 

20 se conds before repeating this sequence 

from extension 21. 

The incoming call sequence is the same as 

for option 3 above CON ON OFF) but the 

sequence does not repeat itself after 

ringing 23 for 20 se conds. Instead, 23 

continue s to ring until the call is 

answered or the caller abandons the call. 

Thi s  op tion must only be sele cted if a 

central bell is equipped at ext.ension 23. 

Fig 4.1 Incaning call ringing sequence cptions 
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4.5 Testing 

Confirm that the switches within the c:u have l:e<=>_n set to select. the 

incoming ringing sequence required by the customer and to provide 

for the number of exchange lines fitted. 

Check once again that all wiring is secure, the switches have be<=>_n 

correctly set and the installation looks tidy and correct. 

Replace the CCU cover and gently tight en the 4 retaining screws 

until the cover is secure. 

The mains p o wer shoul d not be connected at this stage. 

Lift off the handset of extension 21 an:i ccnf irm that exchange dial 

tone can be heard. If a second exchange line is fitted, lift off 

the handset of extension 22 arrl confirm that exchange dial tone can 

be heard. 

Connect the system to the mains and turn on the supply. 

Lift off the handset of each fitted extension and confirm that 

internal dial tone can be heard. 

Make a call on each of the exchange lines. Check that transmission 

is functioning. 

Make an internal call to each fitted extension. Confirm that all 

bells ring satisfacto rily. Answer the call and confirm that 

transmission is functioning. 

Arrange to have an incoming call on each line. Confirm that the 

incoming call ringing sequence is the cption selected by the switch 

settings. Answer the call and confirm that transm ission is 

functioning. 
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4.6 Mditional informacion 

4.6.l Earth connection 

A functional earth must be provided for the system, and must. 

not be derived from the systems mains earth through the 13 Amp 

plug. 

This functional earth must originate from a proven building 

earth point and be terminated within the CCU on the screw 

terminal provided on the printed circuit board. The earth 

cable should be insulated, and the conductor should be C09P& 

with a minimum cross sectional area of 1.5 mm. The resistance 

of this earth should not exceed 4 ohms. 

4.6.2 Extension wiring 

The two wire extension wiring is connected within the CC:J on 

IDI'. The e."ttension end of each cable is terminated at a master 

line jack on terminals 2 and 5. The master line jack enable s 

plug and soc.ltet connection of te..rminal equipment. 

The loop resistance of each extension circuit must not exceed. 

200 ohms. For example, if 0. 5 MM2 CSA copp er cable is used, 

the maximum distance an extension can be from the CCU is 

approximately 1190 meters. 

4. 6 • 3 External extensions 

The system can support extensions with a maximum wiring lo:::ip 

resistance of 200 ohms CSee Section 4.6.2). 

If the external extension has any overhead wiring it is 

recartrended that local light ening protection is provided in the 

extension wiring. 
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4.6.4 Connection losses within the C:U 

When planning the installation of a system, the loss within the 

CCU on an extens ion to exc hange line connection m ust be 

considered, to ensure that the installation conforms with the 

lccal exchange planning require.�ents. 

The connection losses are: 

- Extension to exchange line connection, nominally 1.5 dB 

at 800 Hz. 

- Extension to extens ion connection, nominally 7 dB at 

800 Hz. 

4.6.5 Single exchange line installation 

The system can be e::itilpped wit..11 a single exchange line: 

- The exchange line must be terminated on t..11e mr marked 

'EXCH l' CSee Section 4.3). 

- �ticn switch 4 ru.st be set to CN <See Section 4.4). 

The system will al ways select exchange line 1 when the exchange 

line access dig it '9' is dialled. 

If the user attempts to access the unequippe:J exchange line 2 

by dialling the access dig its '32', the system will return 

engaged tone. 
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As the system is only equipp ed with one exchange line the 

following are r:;ermitted: 

The incoming call ringing sequence option 1 can be 

selec-:ed (See Section 4.4). 

'Night service' can l:e set-up to announce incoming calls 

at any equipped extension position. The extension 

position need not be equipped with a central bell (See 

Section 4.6.9>. 

4.6.6 Physical spe:ification 

CCU dimensions: 

CCU weight: 

385nm x 280rrm x 80mn 

3.5 Kg 

4. 6 • 7 Power requirements 

- Power supply: 240 Volts, 192 Volts mini mu� , 254 Volts 

maxi:num, 50 Hz. 

- Power consumption on idle, all ex";ensions on heck, nominally 

16 Watts. 

- Power consumption, all extensions off hook: 45 Watts 

naninally. 
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4.6.8 The ringing generator 

The ringing generator of the system has the nominal capacity to 

support a maximum of four high impedance bells at each of the 

extension positions, inclusive of the bell within the extension 

telephone. The actual capac ity depends on the bell types and 

mix used with each installation. If the ringing generator is 

overl oaded with bells they may not s ound at an acceptabl e 

level, they may ring intermittently or they may not ring at 

all. However, no damage will be done to the system. 

4.6.9 Central bell 

A eo_ntral bell is a centrally sited bell to which all calls can 

be routed if not previ ously answered. T he central bell is 

fitted to one of the extensi ons terminals, usually extension 

23, in place of other terminal equipment. A central bell is 

theref ore always free to ring . If there are two inco ming 

exchange l ine calls both ringing at the central bell, the bell 

will continue to ring until bot.'1 calls have been answered. 

Tb: bell must be high imp:dance. 

The provision of a central bell effectively reduces the system 

to an extensi on capacity of nine. 

4.6.10 SUbsidiacy Connection (Piggy-backing) 

The system can be used as a subsidi ary off another private 

branch exchange CPABX). 

Due to the transmission loss through the system being greater 

than zero it is a List B system. 
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The system cannot obtain the host PABX's re call, so only 

limited facilities of the host PABX will be available. 

The use of the system 'repe at last number' f aci lity is not 

recomme.rrled if the host PABX requires an exchange line access 

dig it pause. The system is unable to insert such a pause and 

digits could be lost if the facility is used. 

The exchange lines to which the system has access t.11rough the 

host PABX must be of the required quality to satisfy the local 

exchange planni:lg regulations. This is to compensate for the 

loss within the a:u and within the host PABX. 

It is not recommended that on a two e."<Change line syste..111 one of 

the exchange lines is connected to an e xtens ion pos iti on on a 

00st PABX and the other exchange line is connected to the local 

exchange. 

Before connecting to the host PABX, consult the appr oved 

maintainer for the host PABX. 

4.6.ll Ringing cadence 

One of two ringing cadences can be supplied to an e xtension, to 

indicate to the user the orig in of a call. An external call 

is announced by two short rings followed by a two secorrl silent 

period. An inte rnal call is announced with a cadence of a 

single ring and a two second silent period. 

caller 

Internal 

External 

Freq 

25 Hz 

25 Hz 
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Cadence 

1.00 sec on - 2.00 sec off 

0.40 sec on - 0.20 sec off 

0.40 se c on - 2.00 se c off 



4.6.12 Tones used by the system 

The system provides a tone of a single freguency and this tone 

is cadenced to prcrluce the required indications. 

Tone Freq Cadence 

Dial tone 425 Hz continuous 

Busy tone 425 Hz 0.38 sec on - 0.38 sec off 

Ringing tone 425 Hz 1.00 sec on - 2.00 sec off 

Alert tone 425 Hz 0.10 sec on - 2.50 sec off 

Diversion dial tone 425 Hz 0.75 sec on - o. 75 sec off 
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5. Maintenance 

5.1 Ma.inte."lance procedure 

For the purposes of maintenance the system installation includes a2.l 

extension wiring and phone scckets. 

The sytem dces not require any pericdic mainte."lance, except for t!.1e 

user to chec.lt that the ventilation grilles are not obstructed. 

5.2 Fault Location 

I f  a fault is reported, tests should be made to identi:y the cause 

as follaNs:-

5.2.l System will only function in the rre.ins failure m::de . 

Check the mains supply. If the mains is not at fault the two 

fuses should be tested. The mains plug is fitted with a 3 

a mp fuse and a 315m.A slow blow fuse is loc ated within t!.1e 

a:u. For safety reasons it is essential that the mains supply 

is disconn�ed before the a:u fuse is renoved. 

5.2.2 Check for custarer mis-cperation. 

5 .2 .3 I£ an exchange line is suspected of being faulty, temporary 

reversal of the two lines will assist in deciding whether the 

prc:blen lies within the a:u or on the exchange line. 

5.2.4 I f  an extension ci rcuit is suspected of being faulty the 

following procedure is reccnm::nded:-

5.2.4.1 Disconnect the extension cabling at the C:G, connect 

a know n test telephone and retest. If the cir cuit 

still appears faulty the O:U must be changed. If on 

retest the system functions satisfactorily proceed 

to 5.2.4.2 
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5.2.4.2 Reconnect the extension wiring, ccnnect the test telephone at 

the phcne socket and repeat the te st. If the extension 

circuit now te sts OK the maintainer for the extension 

instrument must be inform ed, if the circuit still appears 

faulty the phone socket should be changed and the test 

repeated. If after this test the extensi on still appears 

faulty the cabling must be disconnected at both the CCU and 

phone socket arrl checked for continuity, short circ�its arrl 

earth connections. 
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5.2.5 Having proved that the CCU is faulty the unit, minus its 

cover, should be replaced as folla-Ns:-

First disconnect the unit from the mains and then remove the 

cover. Mark for identification purposes and disconnect the 

wires connected to the Ior's and the functional ea-rth, remove 

the CCU from the wall by first loose ning the top screws and 

removing the bottom screws. Lift the a:u off the top screws. 

Refer tc the installation section of this manual when fitting 

the repl.acem:nt unit. 

The c us�omer orig i n a l  cover shoul d be fit ted to t h e  

replacement unit and t he  new cover returne:l with the faulty 

unit . 

Note t.'"le position of the dual in-line Cd.i.l> switches in t."le 

faul t y  unit, and set the switches in the replaca.._ment unit to 

the sane setting . 

5.3 Transportation 

The c:u should be handl ed with care and be t ransported with the 

cover in place in its original padting. Before the system is packed, 

it is advisabl e to ensur e that the screw securing the print ed 

circuit board and the transformer to the base a.re tight . 
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6 • System Architecture 

6.1 Control Circ�it 

The sys�em is controlled by an int errupt driven RCA 1802A 

mic:-oprocessor. The programme store is an 8K 2764 EPROM and the 

data store is a 2K RAM. An I/O capability of 16 input and 24 output 

po r ts enables the processor to determine the state of various 

elements in the circuit, e.g. extension off-hook, incoming call on 

exchange line etc, arrl can in turn serrl out signals in response. 

6.2 Switching Mat=ix 

The swit::!llng mat=ix consists of semi-conduct.or cross;:oint switches. 

These switches er.able the various call connections to be established 

e.g. extension to extension, extension to exchange, call conference 

etc. The various system tones are pr ov ided b y  cadencing the 

relevan t co nnections bet ween the extension and internal tone 

generator path. 

6.3 Power Suf=ply 

Circ�it diagram Ne C6024 

The power supplies for the various circuit elements are derived f:::-om 

the mains 240V a.c. supply. A linear mode design is used. The 

power supply cutputs and functions are as follows: 

1. -48 Volts d.c. Extension d.c. fee:i. 

2. -43 Volts d.c. To enable the extension ringing relays to be 

controlled by the lo;ic voltage level. 
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3. +5 Volts d.c. Logic voltage level. 

4. +12 Volts d.c. To power the crosspcints. 

5 .  5 Volts lOOHz pulse. T o  provide the 10 mSe: interrupt signal 

to the prccessor. 

6 .  50 Volts 25Hz. To provide ringing to the extensions. 

6.4 Extension Line Circuit 

CirC'�it diagram No C 6027 

In the f �llowing descrip tion all component designa t ions will be 

these associated with extension 21. 

1 .  The -48 Volts d.c. f eed f or the extensions is f ed to eac!'l leg 

of the line through a 750 ohm resistance and a winding of the 

inductor Ll. 

2. R6 1 and Cll provide proper imp edance ccndi tions on t!'le line 

during speech transmission. 

3. The ringing voltage is connected to the extension by q;:erating 

relay RLl. 

4. Off -hook de tection when the extension circuit was previously 

idle or when ringing is being sup plied to the extension is 

provided by circuitry based on the pote.�tial divider principle. 

5. C21 and C31 isolate the switching matrix from the signalling 

voltages used on the line. ZDl and ZDll protect the swi t::hing 

matrix from voltage surges which may cccur during connection 

and disconnection of the ringing voltage or during dec adic 

pulsing from the extension. 
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6.5 Exchange Line Circuit 

Circuit dia gram No. : C 6028. 

The component designations used in the description below are those 

associated with e.xchange line 1. 

The mains fail connection relay RLll is continuously q;;erated while 

power is connected. If t he power supply fails, RLll connects 

exchange line 1 to extension 21. 

1 .  Incoming ringing is detected by an opto-coupler, software 

analysis validat es the signal. To answ er an incoming call, 

relays RL13 and RL15 are cperated, this connects the exchar..ge 

line to the transmission bridge. 

2 .  A current sink for the d.c. current flowing in the line is 

p rovided by TR19 and TR2l. TR23 provides a feedback element . 

T:Us gives the C'..irrent sink a high impedance to a.c. signals in 

the line. 

3. The rectifier b ridge BRl ensures that the polarity of the 

voltage at the current sink is correct regardless of the 

pclari ty on t."le exchange line. 

4. A gas discharge tube GDTl is connected across the line for 

protection against atmospherically induced voltage surges. 

Additional protection is provided by Rl23 and Rl25 and 

varistors VRl and VR3. ZD21 and ZD23 protect the switch matrix 

and ZD25 protects the C'Jirent sink. 

5. Leep-disconnect signalling pulses are sent to line by releasing 

RL15 and pulsing RL13. 

6 .  An exchange line ma y b e  put on 'hold' b y  releasing RL13 whil e 

holding RL15. 

7. The exchang e line returns to the 'idle' state when RF13 a nd 

RLlS are released. 
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