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SECTION 1 SYSTEM DESCRIPTION 

1.1 GENERAL DESCRIPTION 
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The LONDON 12 is a stored program control (SPC) small PABX which 

operates in the "Simple Call Routing Mode". The sys tem utilises 
microprocessor control and solid state switching. The system may be 

operated with telephones approved to BS 6317. The LONOON 12 employs 

t.he "Loop Calling Unguarded Oearing" method of signalling to the PSTN. 

The system is supplied in four different configurations depending on line 

configuration and whether MF dialling is required. Information specifying 
t.he configuration is contained in the system model number. 

If the MF option is installed eitension telephones may be either MF (with 
timed break recall) or Loop Disconnect. 

Call la&ging is provided via a V24 port enabling the use of a 9600 baud 

printer or terminal. 

Visual indication of PABX activity (ie eiterna! or internal call in progress) 
is provided by an LED mounted on the csntral control unit. 

Power fail fall back facilities are provided. In t.he event of a power failure 

extension telephones 21 and 22 (and 23 on the 3+9 version) are 

autorr.atically connected to exc!lange lines 1,2 (and 3). 

Internal battery back-up is provided for the LONOON 12 RAM so that 

stored telephone numbers and other programable information is retained 
in the event of a power failure. 

Power requirements are provided from the AC mains. Interconnection 

between t.he csntral control unit and the eitension telephone sockets is 

via a T JF /MDF mounted en the unit ( 1 pair of wires per e1tension). Feed 

current for extensions is provided from the unit's internal po\l;·er supply. 

The uni: is housed in a cabinet which can be wall or desk. mounted. 

1.2 
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The LONDON 12 is a small electronic PABX. It may be configured to have 
either 3 external lines and 9 extensions or 2 enernal lines and 10 

extensions. Signalling may be by either the 'Loop Disconnect' (Decatic) 
method or by using DTMF 'Touchtones'. These options and others, may be 

selected by means of configuring switches prior to power up. A number 

of the options available may be selected by dialling certain codes from 
the master e1tension. The PABX is controlled by a microprocessor, and 

may be connected to a printer for call logging and/or diagnostic p urposes. 

Switching is achieved using CMOS analogue switches ("Transmission 

Gates"). 

The PABX circuitry consists of the following three main sections, all on 
one printed circuit board : 

1) Processor, which controls the operation of the P ABX. 
2) An 8 by 20 Crosspoint Matri.I, which makes the 
appropriate connections between extensions, outside lines 
and tone lines. 

3) The line interfaces. These are of two types: 

a) Outside line interfaces. 

b) Extension interfaces. 

Reference to Drawing No. SS 126012, the overall block diagram, may be 

usefuL 

1.2.2 PROCESSOR 

The processor used is an Intei 8085A-2 (ICl ). 32K of ROM (IC's5-8) 
contains t.b.e controlling program, and 4K of static RAM (IC's8 ,9) is 
provided as a workspace. ihis RAM has a battery backup , to retain 

programmed data in the event of a power failure. The processor 
communicates with both the Crosspoint Matrix and the Line Interfaces by 

means of a set of shift registers. A number of circuits are connected 
directly to the microprocessor buses. These incL1de a Tone Generator, the 
Printer Interface and the Shift Register Interface. The pr�ssor is 

interrupted 200 times per second (i.e. every SmS). It samples its inputs 
md upda�es its outputs occe every 20mS. Durili.g t.his period the 
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processor samples the status of every line, updates a m atriI of 

connections, makes any changes necessary to the Crosspoint Matril: and 

carries out any line signalling and tone output required. The processor 
changes the polarity of the ring voltage every 25 mS. Call logging 
information is also output to a printer by the processor on every call 

made, if desired. 

1.2.3. TO�rr: GENERATOR 
This consists of an 8155 (IC2) and an 8253 (IC3). The 8253 contains 
L"l.ree independant 16-bit counters. Two of these are used to generate 

frequencies of 350 Hz and 440 Hz. These frequencies are miied by ICl S 

and switched as appropriate by pins PCO and PCl on the 8155. 

The 8155 contains a 14-bit timer, which is used as a Baud rate generator, 

and three 1 /0 ports. Two of these, ports A and B, are of 8 bits, while port 

C is only 6 bits. Port C is used to switch the 350 and 440 Hz tones 

generated by the 8253, to control the Ring Generator , and to drive the 
'Busy' LED and the aCC$ssory rely. 

1.2.4. PRINTER INTERFACE 
An 82251 A USART ( IC20) is used to output call logging and/or diagnostic 

information to an optional printer. The baud rate is 9600 Baud, and the 
interface conforms to the RS 232C standard. Connec:ion to the printer is 
via a Cannon DB25 female socket. 

1.2.5. SHIIT REGISTER INTERFACE 
Three sets of shift registers are used to control the Crosspoint Matril:, 

detect ringing, dial out, etc. The interface consists of an LS 138 (IC4), 

which performs some address decoding. This then selects one of siI OR er 

NOR gates (ICs 16, 17), which drive the ·cuxx· and 'STROBE' lines of the 
shift registers, when the processor WR line is active. Part of ICl 5, a quad 

AND gate, and !Cl 8, a 3-State Bus Driver, form a transceiver, to 

write/read data to/from the shift registers, on the processor Data Bus 
line, ADO. Data is thus written to, or read from. the shift registers 
serially. 

1.2.6. BATTERY BAG�TP 

A small, I 00 mAh battery is provided on board. T:iis is solely fer the 

purpose of retaining pr�rammed data in the event of a mai:ls power 
failure. Data may be retair:ed, without any applica:icn of C!ains power , 
for a minircum period of 30 hours (typi.:ally much '.'.)nger). If e!hausted, 

14 
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the battery will be fully recharged in 24 hours and will then remain on 

trickle charge. The RAMs are completely isolated from the remainder of 
the circuitry under power fail conditions, to prevent the accidental 
deletion of data. A TL7705 (!Cl 9) Supply Voltage Supervisor is used, and 

will reset the processor if the +Sv power supply falls below 4.7Sv at any 
time. 

1.2.7. WATCHDOG CIRCUIT 
A 'watchdog' circuit is included. The processor is required to send a 
signal to this circuit at regular intervals. If it should fail to do so, this 
implies a catastrophic failure. The watchdog then attempts to reset the 
processor. If it succeeds, a 'soft' failure occurred, and no harm is done. If 

the watchdog circuit is unable to reset the processor, it tries again. If it is 
still unable to reset the processor, the Powerfail relays are operated, 
bypassing the P ABX.. A service engineer should then be called. 

All the above form part of the processor section, and are connected to its 
Address/Data Bus. 

1.2.8. CROSSFDINT MATRIX 
A Space Division Switch is made up of ten '2 100' 4!4 crosspoint switches 

( IC3 l-IC40) (see data sheet), arranged so as to have eight verticals and 
twenty horizontals. Twelve of the horizontals are connected to the 3 (2) 
outside lines and the 9 ( 10) eitension lines. Four horizontals are 

connected to the tones (Ringing Tone, Engaged Tone, and Number 
Unobtainable Tone). The remaining four are used for audio input and 
output, the DTMF tone generator and the Dial Tone Detector (if fitted). 

The eight verticals are floating, and are available for use as speech paths, 

for the above tones, or for music on hold/paging. 

It is essential for correct operation that any signal applied to the 
transmission gates forming the Crosspoint Matri:I remains at least one 
volt within the supply to the switches. For this reason, the Crosspoint 
Matra is run off a+ 12v supply, and both horizontals and verticals are 
biassed to a quiescent level of +Sv. Zener diodes on al! inputs provide 

protection, limiting voltage swings to between+ 1.4v and +8.6v. These 

diodes additionally provide protection against acoustic shoc.k., since t.t:ey 
li::nit the �axim.um amplitude of any audio signal to 7.2v peak to peak. 

Each crosspoint IC contains a matri1 of 414 switches. Any number of 
s�litches may be open or closed at any one time. The switches are 

· ::::3.1: s"".r3�:=: ::::�.:::ee:-:::.� 1:.:::�·�'� l 
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addressed by a four bit number and may be set to the desired state (open 

or closed) by means of a 'data' signal. A latch is associated with each 
switch, which retains the state of the switch until 'strobe' is pulsed. 

Evidentally only one switch may be changed in any one IC at a time. 

The technique used in the London 12 PABX to set the Crosspoint Matrix to 
the desired state is to address each of the switches in turn. Thus, switch 

1 in IC's 31-40 is set (open or closed) simultaneously, then switch 2 in 
each IC, etc. This entire process is repeated every 20 ms. The Crosspoint 
Matrix is set according to a matrix image held in software. Thus, even if a 

'glitch' should cause a switch to be set incorrectly, it will be corrected 
within 20 ms. 

Any two lines (e.g. extension to extension, or extension to outside line) 
may be allocated a speech path by connecting their respective horizontals 
to the same vertical. There will then exist a bi-directional path, via two 
series switches. Each switch has a typical resistance of 75 ohms. 

1.2.9. SHiFT REGISTERS 
Three sets of shift registers are used for input and output. These are 
made up of 4021 's (input) and 4094's (output), cascaded as appropriate. 

A 32-bit shift register (IC's 41-44) is used to control the line interfaces 
and the DTMF decoders and DTMF generator. The relevant signals are: 
TEl - TES enable to the output of the tone decoders; EXB2 l - EXB30 ring 
the extensions (Le. operate the Ring Relays); OLDl - OLD3 operate the 
outside line dial relays; 8 bits are used to control the 5087 Tone Dialler 
(IC30 ). 

a 72-bit shift register (IC's 23-30 and IC 63) is used to input data. This is 

used to determine if a valid DTMF number has been dialled (TS I - TS8), 
to read the number (Ql - Q4) and as an early tone sense (TM! - TM8) so 
that action may be taken to prevent tones escaping onto the PSTN lines. 
It is aiso used to detect ringing on an outside line ( OLR 1 - OLR3), for Hook 
Sense on the e1tensions (EXH21 - EXH30 ) , and for the Qear Detect 
function on the outside lines ( OLS 1 - OLS3) if enabled. The same shift 
register is used to read the switches on power up, for configuration data. 

Fouiteen bits of an output shift register (IC's45, 46) are used to control 
the Crosspoint Matril:. Four bits address one of the sil:teen switches in 

I :::ma11 s:mems engrneerin:;: 1im1 ted I 
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each chip of the Crosspoint Matri:t and ten bits provide a bit of data to 
each chip. The Crosspoint Matru is strobed simu1ataneous1y with this 
shift register. This shift register operates on a 12v supply, since it drives 
the Crosspoint Matril. IC47 provides the appropriate level translation. 

The above shift registers are all of the latched type. The outputs remain 
constant while new data is shifted in serially, controlled by the 'clock:' 
line. When this ls complete, the data is transferred in parallel to the 
outputs by pulsing the 'strobe' line. 

Input is the reverse process: data is latched in parallel by the P/S line, 
and then shifted into the processor by 'clock'. 

1.2.10. TONE DECODERS 
Eight MT8870 DTMF ( ICS 1-58) tone decoders are provided, one connected 

to each of the verticals. When one of the tone decoders detects what may 
be DTMF tone, it asserts its Tone Mask' output (one of TM! - TM8). The 
processor then briefly disconnects the outside line, if appropriate, to 

check that the tone originates f ram an extension. and to prevent tones 
escaping onto the PSTN lines. Although most signals are sampled every 
20 ms, the Tone Mask inputs are checked every 15 ms by the processor. 

This ensures that less than 10 ms of tone may reach the PSTN lines. 

If the tone decoder has detected a valid tone pair it asserts its 'Tone 
Sense· output (one of TS 1 - TS8). This is shifted in and detected by the 
processor, which then asserts the appropriate 'Tone Enable' tine (one of 
TEl - TES). This gates the decoded 4 - bit number onto the Q bus, which 

is then shifted into the processor, which may then take the appropriate 
action. 

1.2.11. LINE INTERFACES 

The Line Interfaces perform 2 to 1 wire conversion. The bi-directional 
speech path is separated off via an isolating transformer. A pair of back 
to back zener diodes limit the ·· voice " signals to between+ 11.4v and 
•8.6v. A capacitor (C8) provides d.c. isolation and a resistor (R 11) tied to 

the + 5v supply biasses the hcrizontal to this level. 

Each Line Interface also has an input and an output, connected to the 
processor via the shift registers. These are used for ringing, ring 

detection, dialling and hook sense. The Outside Line Interfaces have an 

additional output, which is used for clear detect. 

1.7 
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There may be 2 or 3 of these, depending on configuration. An Outside 
Line Interface (OLI) is a passive circuit and effectively simulates a 
telephone to an exchange on the PSTN. It contains two relays, the Dial 
Relay and the Mask Relay, both of which are normally open. The OLI also 
includes ring and clear detect circuitry, and three LEDs for 

testing/diagnostic purposes. 

The three connections to the shift registers are Outside Line Dial (OLD 1 -

OLD3, o/p from processor), Outside Line Ring (OLRl - OLR3, i/p to 

processor) and clear Detect (OLS 1 - OLS3, i/p to processor) . 

The three LED's are used to indicate the following:-

LED! RING SENSE This will light up in time with the ring signal 

cadence received on an outside line. 

LED2 RELAY O..OSED This indicates that the Dial Relay, RD, is closed, 
thus looping the line. It will also flash in time with the loop disconnect 

dialling pulses. 

LED3 CT.EAR SENSE This will flash on whenever a PSTN disconnect 

clear signal is received. 

These LED's are provided for testing and diagnostic purposes. 

Verification of the correct timing of the Ring Sense and Oear Sense 
signals is carried out by the processor. 

A powerfail relay is associated with each outside line. These will connect 

Outside Lines 1, 2 and 3 to extensions 21, 22 and 23, respectively in the 

event of a mains power failure. The powerfail relays are also operated 

should the processor fail. 

1.3.1 RING DETECTION 

When an incoming call is made to the PABX on an outside line, the remote 

e:rchange applies a ring voltage of approximately 60v rms at 20 Hz. A 
diode bridge (D 15 - D 18) is connected across the A and B wires via a 
capaciitor and a resistor (Cl 2 and Rl, respectively) - the "bell capacitor", 
when the line is un1ooped. Level detection is carried out by two zener 
diodes, Dl and D2. Cl 1 and RRl 9 prevent the Ring Detector from 

13 
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responding to short spikes or transients on the PSTN lines. Provided a 

ring voltage of sufficient amplitude and duration is present, an 
opto-isolator, OPTl will conduct, pulling the ring sense line, OLRl, low. 

This may then be detected by the processor, which checks for the proper 
cadence. The opto-isolator protects the low voltage (PEL V) circuitry from 
the higher voltages on the PSTN (and visa versa, in the event of a fault). 

The processor will close the Dial Relay once a reception 'phone has been 
answered. This allows about 30 mA to flow through the Outside Line 
loop, indicating the 'off-hook' condition to the distant exchange, and 
completing the speech path. This disconnects the Ring Detector. The Dial 
Relay remains closed until the end of the call, when the Ring Detector is 

reconnected to the outside line. 

1.3.2 DIALLING 

When a user makes an outgoing call, the Dial Relay is dosed, signifying an 

"off-hook" condition. The user should then hear a Dial Tone from the 
distant exchange. Dialling is usually carried out using the Loop -

Disconnect method. The Dial Relay is repeatedly opened and closed, with 

a make/break ration of 30 ms I 70 ms and an interdigit pause of 800 ms. 

A second relay, the Mask Relay, is operated during a dialling to prevent 
large back emf's from appearing across the Line Signalling Transformer 
and to prevent the user from hearing irritating clicks in the receiver. 

Alternately, DTMF dialling may be used, if enabled. This is considerably 
quicker, but it is not currently available on all PSTN exchanges. A single 

DTMF generator, a Mostek 5087 (ICS9) may be fitted. This may be 

connected to any of the verticals, under processor control, and used for 
dialling out on an outside line. Tone pairs are transmitted for a period of 
80 ms, with an inter-digit pause of l 00 mS. The frequencies used 
correspond with the relevant CCITT recommendation. It is possible to 
pr�ram the system so that DTMF dialling out is only used on selected 

outside lines. 

Tllis Tone Generator is used by the processor to test the Crosspoint Matru 

at intervals, when the PABX is idle. 

1.3 .3 U.EAR DETECTION 

The London 12 is normally configured as a loop calling, disconnect 

clearing P ABX. An erchange disconnect clear detection circuit is included 

1.9 
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beach OLI. This consists of a diode bridge in the A wire (021 - D24), 

which drives an opto-isolator , OPT2. The output of OPT2 is buffered by 
IC60 and used to drive an LED and to provide a 'Qear Detect' signal to the 

processor. Disconnection of the lines by the PSTN eichange at the end of 
the call will put a logical ·o· on the Oear Detect line, which is taken by the 
prccessor to signify the end of the call, and the line is then un!ooped. The 

exchange disconnect clear fucntion only applies to incoming calls, and the 

status of the flipflop is ignored on outgoing calls, which are terminated by 
the calling eitension. 

Since ordinary 'domestic' subscriber lines are not usually provided with a 

disconnect clear signal by the PSTN exchange, the P ABX may be 

configured to clear any outside ca11 under control of the ei:tension. A 
time out of 10 seconds is then applied before the outside line is regarded 

as available for use for outgoing calls. Incoming calls may be recognised 
during this period. 

1.4 EXTENSION INTERFACES 
There may be 9 or 10 extensions, depending on the configuration. An 
Eltension Interface is an active circuit, and supplies 48v to the extension 

telephones, via a resistance of 700 Ohms. The Extension Interface is a 

balanced circuit, in order to minimise crosstalk in long cable runs. The 

speech path is connected to the Crosspoint Matru as before. There are 

two connections to the shift registers. Extension Hook Sense 

(EXH21-EXH30, i/p) and Extension Beil (EXB2 l-EXB30, o/p). Reference 

should be made to Drawing No. SS l 2E007, the E1tension Line Interface 
Circuit, during the following discussion. 

1.4.1 DIALLING 

When an extension is 'on-hook', the loop is broken, and no current flows. 
If a user picks up an eitension, the loop is completed and up to 57 mA 
flows (typically 30 mA). The voltage on the return tapping of the line 
signalling transformer therefore rises to about l Sv, causing diode DS 

forward conduct. Zener diode, Dl4, eliminates tb.e effect of any spurious 

voltages which may be present due to capacitance effects. The voltage on 

the Hook Sense line (E.1H21 E.TII30) then rises, limited to a ma.Iimum of 

4.7v by D6. The processor senses this and connects the appropriate 

horizontal speech path to a Dial Tone. The Hook Sense line also drives an 

LED via TR 1. If DTMF dialling is enabled t.he processor waits for a tone 

decoder to detect and output a valid code and then takes the appropriate 

action. Loop - disconnect dialling may also be used, even if DTMF dialling 

i.10 
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is enabled. Loop - disconnect dialling is detected by the processor if the 
EXH line rises and fails with the appropriate timing. 

1.4.2 RINGING 
When the PABX rings an eitension , in order to put through a call, one of 

the extension Bell lines (EXB21 - EXB30) is asserted. This closes the Ring 
Relay, which disconnects the extension from the Extension Interface and 
connects it to the RING rail (R7 and Cl 6). The switching of the relay is 
synchronised with the RING voltage so that the potential difference across 
the relay contacts is a minimum at the instant of switching. 

The extension telephone will then ring with a cadence depending on 
whether an internal or incoming call is in progress. When the extension 

is answered, the EXH line will rise during the +ve half cycle of the ring, 

which is sensed by the processor. The Ring Relay is then released, 

reconnecting the extension to the Extension Interface. Speech may then 
proceed. 

1.S RING GENERATOR 

As previously noted, the 8155 (IC2) outputs two signals, RA and RB on 

pins 39 and 2, respectively. These signals are used to control the Ring 

Generator, switching +60v and -60v alternately onto the Ring rail, 
eff ectiveiy producing a pseudo-sine wave at a frequency of 20 Hz. IC49 
is used. This rail is connected to ail the Extension Interfaces and is used 

to ring the extension telephones. A small series resistor, R2, is included 
in each Extension Interface. This is designed to act as a fuse and will 
blow if the ring voltage is not removed when the extension is answered. 

1.6 POWER SUPPLIES 

Seven power rails are provided on board. A single mains transformer, 

type TS408, provides the appropriate a.c. voltages which are then 

rectified and regulated by five linear regulators. The+/- 60v supply to 

the Ring Generator is not regulated. 

The power supplies are as follows:-

l. 1 : 
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VOLTAGE PURPOSE MAXIMUM 

RAIL RATING 

+Sv Main logic supply 1200 mA 

+SR Relay supply 500 mA 

+12v Crosspoint Matru, RS232C, Op-am ps 100 mA 

- 12v RS232 C, op-amps 100 mA 

+48v Extension feed voltage 600 mA 
+60v Ring voltage 150 mA 

-60v Ring voltage 150 mA 

Issue 1 
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QUIESCENT 
CURRENT 

800 m.A 
100 mA 

50 mA 

20 mA 
0 

10 mA 
10 mA 

An additional supply, + SB , is derived from the main + Sv rail. This is 

used to charge the on-board battery and to drive IC's 9, 10 and 19. 

Under powerfail conditions this battery supplies power to the above IC's. 

The milimum rated current is 125 mA, the quiescent current is SO mA 
and the powerfail (standby) current is 3 mA. 

1.12 
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SECTION 2 INSTALLATION 

2.1 REQUIREMENTS 

Juue 3 
Feb&5 

The LONOON 12 P ABX must be installed in compliance with the Dept Of 

Industry's "Interim Code Of Practice For Installation Of PBX's" (this will 
eventually be replaced by a new British Standard - BS6 506 ). 

2.2 INST ALLA TI ON PARTS 

The following items are required to install the LONDON 12: 
ITEM QTY 
LONOON 12 central control unit 1 
Mains lead and plug fitted with 2amp fuse 1 
Approved (BS 6301) telephones As required 
Extension sockets (Line jack units 2/lA) As required 
Outside line test sockets (Line jack units 2/ 1 A) One per outside line 

Cable ( 1 pair per e1tension) As required 
Power protective earth cable min 1.S sq mm 

(as per IEE regulations 1 Sth edition) 
80 column printer with RS 232 interface (optional) 

As required 
1 

The system is supplied in four configurations depending on size and type of 
dialling. Information specifying the configuration is contained in the 
system model number: 

SS 12-309-XX-CT. 3+9 version 

SS 12-309-MF-CL J .. 9 version with MF dialling 
SS 12-210-XX-CL 2+ 10 version 

5512-309-MF-O.. -- 3+9 version with MF dialling 

All versions have a RS 232/V24 call logging interface fitted as standard, 

and are designed to operate with approved (BS 6301) 10 pps 
loop-disconnect telephones. MF versions will operate with either loop 
disconnect telephones (no recall button required) or with MF Timed Break 
Recall telephones (recall button required). 

2.3 TOOLS AND TEST EQUIPM�'T 

ITEM 

�one IOC inserter tool 

Suitable eichange line simulator 

! ::mall s:mem:.: enginee:r:::g lu:niteod J 
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2. 4 SITE REQUIREMENTS 

Issue 3 
Feb 85 

The LONDON 12 is designed to work in a normal office environment. The 

central control unit should be sited with ease of access in mind and should 

be away f ram: 

a) Hazardous areas 
b) Processes producing electricity, fumes, dust, gasses or radiation (e.g. 

silicon or halon contamination from photocopying or fire protection 

equipment). 

c) Electrical meters or switchgear. 
d) Fire sprinkler systems. 
e) Water pipes. 

f) Gas meters, pipes or appliances. 

g) Dampness. 
f) Vibration. 

The central control unit should be sited at a convenient working height in a 

well lit room. It should be sited in a room which is normally supervised or 

a room to which access is restricted. 

2.5 INSTALLATION INSTRUCTIONS 
These instructions must be carefully read before proceeding with the 

installation of the LONOON 12. 

2.5.1 GENERAL 

The central control unit is wail mounted or horizontally desk/table top 

mounted according to customer requirements within 3 cable metres of a 

suitable 240V 13A socket outlet. It is recommended that the socket should 

be surface mounted, of the double switched type and used exclusively for 
the LONOON 12 and printer The socket should be labelled : "TELEPHONE 

EQUIPMENT 00 NOT REMOVE ... Whenever possible the customer should be 
asked to provide a "clean" supply direct from the power distribution board. 

':ma11 :;v:;�em; :>ngineermg limited J 
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2.S.2 INSTALLING THE LONOON 12 

Issue 3 
Feb 85 

W AJlNING: THE CENTRAL CONnOL UNIT CONT AIMS CMOS 

COMPONENTS WHICH ARE PllONE TO DAllAGB ROM STATIC 

ELECTJUCITY. ANTI-STATIC PRECAUTIONS (SEE BSS713) SHOULD 

BE T AUN WHEN VIOllING ON OK NEAJl THE UNIT. 

The LONDON 12 installation involves the following sequence of operations: 
Install and check the extension wiring and extension telephone sockets. 
Install and test power protective earth wire to a proven building earthing 
point. 
Mount the central control unit according to customer requirements, wail 
fixing or horizontal desk/table mounting. 
Install the outside line test sockets (one per outside line) adjacent to 
central control unit. 
Carry out a visual inspection of the control unit modules, switch settings 
and safety dependant features. 
Carry out a preliminary power-up chect prior to connecting the extension 
wiring. 

Connect extension wiring according to the customer's extension numbering 
plan. 
Connect one test socket to each outside line port. 
Connect the battery back-up by inserting the MOLEX lint on the PCB, 
power up and perf arm preliminary tests. 
Carry out system programming in accordance with the Programming 
Configuration Requirements Form. 
Complete a LONOON 12 Configuration And Programming Record Form. 

(See figure 5) 
Complete a Certificate Of Satisfactory Completion (See figure 6 ). 

NOTE: Connection of PSTN lines to the LONDON 12 can only be carried out 
by British Telecom personnel. A 3 pair cab le "tail" (mu l S metres) should 
be provided by the installer for this purpose. 

2.5.3 EXTENSION WIRING 

utensions are wired in a 2 wire star configuration with telephones 
connected via type Lj 2/ 1 A sockets. Each socket must bear a label carrying 
the following warning: 
WARNING: CONNECT ONLY APPARATUS COMPLYING WITH BS 6301 TO 

THIS PORT. 

i :;ma11 �r:rtems engineering limited) 
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Extension wiring run e1ternally to the building must not exceed 220 
metres. 

Issue 3 
Feb 85 

Mllimum. e1tension loop resistance is 42 ohms. This is equivalent to a 2SO 
metre run of O.S sq mm copper cable. Connections are as follows: 

Central Control Unit 

Connections ( see fig. 1 ) 
A 

Eitension Line jack Unit 
Connections 

2 

s B 

EXCHANGE LINES 
1 2 3 

EXTENSION LINES 

I figure t T Jf /MDf I. 

Ensure that extensions 21 and 22 are both equipped with loop 
disconnect telephones. If MF telephones are fitted, loop-dis 
telephones should be available for use under power fail 
conditions. 

2<5. 4 ATTACHMENTS 
Only approved attachments (e.g. extension bells, callmak.ers, telephone 
answering machines, modems etc) may be connected to the LONDON 12. 
These attachments must conform to BS 6301 and this is normally 
indicated by the prefil ·s· (meaning statutory) to the approval number. 
The LONDON 12 can handle up to 3 bells/sounders , including the 
telephone, on each e1tension port. 

2.5 
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2.5.S WALL MOUNTING 

Issue 3 
Feb 85 

The hole positions for the four fixing screws should be accurately marked 
on the wall using the template provided. The four roundheaded screws 
provided should be adjusted such that the unit is a tight push fit when 
located on to the screws. Mount the unit such that the ventilation slots 
are at the top. 

nE---- 421 mm---___,.o 

I' , t Centro I Contro I Unit 
27:3mm I \'·/all Mounting 

� � 
o��------------------�·O 

2.5.6 VISUAL INSPECTION AND PRE CONNECTION POWER UP CHEcr 
Before connecting any extension wiring carry out the following checks: 

Check that all inter-pcb cabling is secure. Ensure that the correct EPROM's 
are securely installed and that the firmware issue labels show the correct 
issue number as detailed in the PXML. 

Check that the DIL switch settings are set for the required system 
configuration. See the section below on LONDON 12 switch settings. 

2.5.7 LONDON 12 INTERL'iAL SWITCH SETTINGS 
The internal DIL switches are normally factory set for one of the standard 
LONOON 12 configurations. Switch settings are shown overleaf: 

i small s;mems engineenng :::niteo · 
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The switches are arranged in 3 banks: 

corner of main PCS 

I figure 2. Locttion of DI L "titche3 -

Issue 3 
Feb 85 

S 1 determines what kind of dialling is used for outgoing calls on each 

outside line. 

on on on on on on on on 

3456781 S1 

'---- Or.nside line 4 dialling mode 
(Not UK approv10>d) 

"------ 01 .. "t�ide lir.e 3 dfalling mode 

------- 01.rtside line 2 dialling mode 

------------Out3ide line 1 dialling mode 

Figure 3. S'w'itch t I 

Outside line dialling modes: 

OFF OFF = Line not used for outgoing calls 

ON OFF = Use MF dialling on this line (NI A UK model) 
OFF ON =Use 10 pps loop disconnect dialling on this line 

2.7 
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52 defines whether or not MF receivers are fitted: 

on on on on on on on on 

i 1 2 3 A 5 6 7 81 S2 '1 

I I ! I Not usej (off) 

Used fo� diagnosti� purposes only 
(3hould )e off) 

I 
ON= t"usic on ho.,j (not UK approved) 

Not used (off) 

M f tone decodi ng 

Issue 3 
Feb 85 

OFF Off OFF OFF= NO MF ciallinQ det:ction 
ON 01J ON ON=Mfinte�naldialling 

I figure 4. Svitch 2 I 
optbn i n�t�llej 

53 determines the system size: 
on on on on on on on on 

ii '") -,. 4 5 6 ..., 8/ s� .t:.. .) ( 

LJ j I I I 

} Not u""d (off) 
I I 
I I 

1 

I I 
' 

I 

I 
L Off = No MF sending 

i 
0 F f 0 FF = 2 Outside 1 i nes; 1 O Ext ns 

I I 
ON OFF = 3 Outside lines; 9 Extns 

flgure 48. 5¥itch 3 OFF ON = 4 Outside Jines; 8 Extns 
(No� IJK .3pprov�d) 

2.5.8 EARTH CONNECTIONS AND SAFETY DEPENDANT FEATURES 
Ensure that a protective earth strap is connected between the unit's 

protective earthing point and a proven building earth point. Check 

continuity of the earth connection. 

Ensure that the mains lead is terminated in a BS 1363 13 amp mains plug 
fitted with a 2 amp fuse. 

! ::mcll :.;Y::teo.: �::gineer:ng limited J 
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Issue 3 
Feb 85 

Ensure that the correct value mains input fuse is installed in accordance 
with the label on t.b.e central control unit: 1 A SLO BLO FUSE. The fuse 
holder is located above the m$s connector on the side of the central 
control unit. 

Ensure that the correct type of fuses are fitted in the printer port fuse 

disconnection barrier as per the labelling on the printer port fuse PCB. 

Check continuity between protective earth point and the internal earthing 
point on the printer port fuse PCB. 

2.5.9 CALL LCXiGING PRINTER PORT 
Connect a suitable printer or terminal to the 25 way 0-type a port 
connector. The port conforms to the RS 232/V24 standard and uses the 

following signal lines: 

PIN SIGNAL 
3 Transmitted data (to printer) 
7 Signal ground 

20 Data terminal ready (DTR) 
Data is transmitted with even parity and one stop bit at a Baud rate 

determined by one of the fallowing programming codes: 

BAUD RATE 

9600 
4800 
2400 
1200 

PRCXiRAMMING CODE 

19680 
19681 
19682 
19683 

Power up the unit and check that the SS 12 sign on message and system 
configuration details are printed. 

2.5.10 SYSTEM TESTS 

Connect the extension wiring in accordance with the customer's extension 
numbering plan. See figure I. 

Connect one outside line test sect.et (Lj 211 A) to each outside line port as 
follows: 

I sma11 s;,1"$tems engineer:ng ::m.1�ed f 
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Central Control Unit 

OutsideLine Connections 

A 

B 

Line jack Unit 

Connections 

2 

5 

Issue 3 
Feb &5 

Each line jack should be labelled LINE 1, LINE 2 etc. and should also carry 

a warning label. 

Replace the plug in module containing th.e outside line surge arresters. 

Note: If any external extension wiring has been provided, each pair 

should also be protected by surge arresters . 

Connect the RAM battery bactup by inserting the battery link so that it 
bridges the two MOLEX pins. The position of the link is shown on the 
System Component Identification Drawing SS 12GO 11. 

Carry out the following tests: 

On each extension check: Internal dial tone 
Ringing 
Dialling (dial another extension) 

For each outside line circuit installed check line siezing and dialling: 

Select each line by dialling 81, 82, etc and dial 0. Check that 
the line siezed LED comes on and that the dialling relay is 
activated. 

Check the battery back up: 
Note: If the RAM battery is completely exhausted it will require charging 
for 2 4 hours prior to carrying out this test. 
Set call diversion from extension 21 to extension 22 by dialling from 
extension 21 : 

60422 Check that calls are diverted. 

Switch. off the mains power and switch on again after 30 seconds. 

Check that calls are still diverted from extension 21 to extension 22. 

I sma11 sv:ste.ms engineering 1im1 ted I 
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Cancel call diversion by dialling: 

605 from extension 21 

Check that the diversion has been cancelled. 

Check incoming ringing using a suitable exchange line simulator. 

Issue 3 
Feb &5 

Chec.k that extensions 2 1 and 22 ring for incoming calls on each outside 

line. 

Call Logging Port: 

Turn on call logging by dialling: 

19651 from extension 21 ( Masterphone) 

Chec.k tb.e call logging print out on the customer's printer unit 

Switch off the mains power and check that outside lines 1-3 are switched 

through to extensions 21-23. 

2.5.11 SYSTEM PRCXiRAMMING 

Set the correct time and date. Refer to LONDON 12 Ow'ner's Programming 
Guide ( Section 3 ). 

If the customer has requested that the master programming phone 

should be an extension number other than 21, reprogram the master 

extension by dialling from extension 21: 

1966 +No. of required master extension. 

Carry out any system programming required in order to configure the 

system to the customer's specification. 

Certain time-out values on the LONOON 12 are configureable. Since these 

values cannot be displayed or printed, and because operational prob lems 

can occur if they are changed without careful consideration, it is strongly 
recommended that the programming codes associated with these 

time-outs are not made known to the Customer . 

2.11 
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The time-outs are as fallows: 
a) CAMP-ON BUSY Rt""TURN - The time after which calls camped 
on to a busy extension by a Reception Phone will be returned to 

the Reception Phone(s) if the required extension does not 
become free. 

b) UNANSWERED CALL RET�'i - The time after which a call 
extended from a Reception Phone will be returned to the 
Reception Phone(s) if the required extension does not answer. 

c) PARrED CALL RET!.TRN - If an extension parks a call then 
replaces the receiver the call will return after this period of 

time. 

d) ALARM CALL TIME-OUT - The length of time for which an 

unanswered alarm call will continue to ring an extension. 

e) AUTOMATIC RINGBACX TIMEOUT - The length of time for 

which an unanswered ringback will continue, indicating that a 
requested extension or outside line has become free. 

Time-outs can be changed by using the fallowing codes from a 

Masterphone: 

TIMEOUT 

Camp-on busy return 

Unanswered call return 

Parked call return 

Alarm call time-out 

Automatic ringback timeout 

Check pr�rammed configuratwn. 

PRCXJRAMMING CODE 
(Where IXX is a time in 

seconds between 001 &. 250) 

191 lIXX 

1912IXI 

l 913III 

1914IIX 

191Sx:n 

DEFAULT 
VALUE 

045 
030 

010 

240 

015 

Note: If the system is being c!'lecked for a possible outside line fault a 

pr�ramming code may be use d to "busy out" selected lines: 

1931 + line Causes the outside line to be ignored for outgoing 
calls. 

I ,..,.,.. ::.11 -� .. ID"" en°1
·
n""F' .. ;�0 •.,...,.,, • .,,.11 

1 .;. .....,. i.,.._ .;;, ' .;  . ... _. .;. ' '=" I.... · --J. ... J.'=' .,_.....,._ - ·,J 
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193/_ + line Causes outside line to be re-instated . 

d_ 

2.S.12 SYSTEM CONFIGURATION RECORD 

Issue 3 
Feb 85 

Complete a LONDON 12 Cor-Jiguration And Programming Record form and 
leave it with the system. 

A sample record showing the default programme is shown in figure 5. 

2.6 SITE DOCUMENTATION AND LABELS 

The following documentation should be available on site prior to 

connection to the PSTN by B.T: 

2.6.1 DOCUMENTS 

l) Private uchange Master List (PXML 87). 

2 j Copy of a maintenance contract issued by an approved 

maintainer and signed by the customer. 

3) System Configuration And Programming Record Form ( see 

figure 5). 

4) Certificate of satisfactory completion (see figure 6 ). 

S) Installation layout drawing showing the positions of ail 

e1tension sockets and any distribution points (S� Figure 7). 

6) User guide - one per extension. 

2.6.2 LABELS 

1) ·999 ·Labels fitted to each telephone. 

2) Label on each socket: WARNING CONNECT ONLY APPARATUS 

COMPLYING WITH BS 6301 TO THIS PORT. 

3) Labei on the cover of the cetra! control unit: 

w ARNING : THIS COVER SHOULD or-n� y BE REMOVED BY AN 

AUTHORISED MAINT AI!'-IU.. 

2. 13 
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fl.@rru!l©m U 94 t:l�WJft@rm Cf:©mi!M®'@Ll9.M©m h.\mr-1 

!Pfffil�rlm@ rll@@(il!Bi] 

Custcmer __________ lnstaller --------

Site Address Installation Date ____ _ 

Model No.SS12-
--------- --------

Seri a 1 No. -------

Exchange lines: 
Line 1 Tel No. ________ Power fail extn 2 l 

Line 2 Tel No. Power fail extn 2 2 
Line 3 Tel No. Power fail extn 2 3 

Extension Programming Configuration· 

User /Location Ext Ring Dial Answer Bar Hunt Divert 

21 7/7 7 7 010 0 None 

22 7/7 7 7 010 0 None 

23 0/0 7 7 010 0 None 

24 010 7 7 010 0 None 

25 010 7 7 010 0 None 

26 010 7 7 0/0 () None 

27 010 7 7 010 '"' None "" 
I 

i 

28 01 0 7 7 l 010 ,... Ncne ' I  
I v 
I 
I 

I 

29 010 7 7 
I 

0/0 '"' 
i v None 
I 

/ 30 I 010 7 I 7 010 I I None I .--. 
" 

[ fiqure s_ J 
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\Figure 6. Completion Certificate J 

CERTIFICATE OF SATISFACTORY COMPLETION 

This is to certify that a PABX type SMALL SYSTEMS LONDON 12. 

Issue 3 
Feb 85 

model number 5512-.......... -....... -....... , serial number ............................................. . 

was installed at .................................................................................................... ............... . 

on ....................................... (date) in accordance with the requirements for 

installation in the Secretary of State's approval number 84/0121 and in 

accordance with the recommendations of BS 6)06 and/or The Interim 

Code Of Practice For Installation Of PBX's. 

The following documents have been left on site: 

PXML 87 Issue ............ . 

Copy o! maintenance contract issued by an approved maintainer and 

signed by the customer. 

Signed................................................................ Date ...................................... . 

Gn behalf of ...................................................................................................... . 

2. 15 
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3.1.1. LONDON 12 CONFIGURATIONS AND OPTIONAL MF FACILITY 
The London 12 may be supplied in one of two 1 ine configurations: 

2 Exchange 1 ines + i O Extensions (Model No SS 12-210-XX-CU 

3 Exchange lines+ 12 Extensions (Model No 5512-309-XX-CU 

CL (Call Logging Printer Port), supplied with all systems, provides a 
printer port for the connection of a V24 9600 baud printer. 

The London 12 may be installed with the following optiona l facil ity : 

MF (Touch Tone) operation for extension telephones. (Denoted by letters 
MF in model number). With the MF option fitted, any extension socket is 
compat ib le with either MF te lephones or Loop Disconnect (dial pulse) 
telephones. The MF telephone must have timed break recall. 

3.1.2. OPERATING THE LONDON 12 IN COMPLIANCE WITH 656450 

The London 12 has been approved only for operation with extension 
te lephones approved to 856317. 

WARNING: Interconnection directly, or by way of other apparatus, of ports 
marked "WARNING: connect on ly apparatus complying with 856301 to this 
port" with ports not so marked may produce hazardous conditions on the BT 
lines and advice should be obtai:-ied from a competent engineer before such 
connection is made. 

3, 1.3. POWER FAIL OPERATION 
In the event of a mains power failure the London 12 will automatically 
connect exchange lines 1 , 2 and 3 to extensions 21 , 22 and 23 (or extns. 21 

and 22 in the case of a 2 1 ine system. 

Note: In Power Fail mode the extension telephones connected to the power 

fail fallback extensions must be loop disconnect , pulse dialling telephones. 
The London 12 Installation and Configuration Record will contain 

information concerning tne numbers of the BT lines which will be 
connected to each power fai 1 extension. 

All stored numcers and system :Jrogramming information (apart from time 

and date) wi1l '.:le retained for at least 1 J hours by internal battery backup. 

3.2 
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3.2.INTROOUCTION TO PROGRAMMING ANO CONFIGURING THE LONDON 12 

PABX 

The London t 2 has been designed to provide considerable flexibility in the 
system configuration and modes of operation. In addition to the user 
features aand programming facilities described in the user guide, the 
London 12 has a number of programming facilities which are normally not 
available to all users. 

This manual describes programming facilities which may be useful to the 
system owner. 

3.2.1. LONDON 12 CONFIGURATION ANO PROGRAMMING RECORD 

The system installer will have completed a "Configuration and 
Programming Record" for your London 12 PABX. It is important that this 
document is kept in a safe place and updated whenever the system 
configuration is altered in any way. It provides a useful overview of the 
SS 12 programming faci Ii ties. 

Certain items defining the system configuration can only be set or 
modified by the installer or approved maintainer of your system. These 
are: 

* Number of outside 1 ines connected to the London 12: 2 or 3 

* The phone numbers of each line: as defined in configuration reccord. 
* Number of extensions: 9 or 1 O 

* The number of the master programming phone (from which the codes in 
this guide are operative): normally extn. 21 

If you have special requirements in relation to any of the above facilities 
then you should arrange for your installer to configure the system 
accordingly. 

3 2.2. PROGRAMM ING CODES 

The special dialling codes listed in this manual can only be dialled from a 
master extension. Master extensions have all the properties of normal 
extensions with some additional capabilities which it might be 
undesirable to make generally available. 
AFTER DIALLING ANY OF THE CODES L I STED IN THIS MANUAL YOU SHOULD 

HEAR AN INTERNAL DIAL TONE. A "NUMBER UNOBTAINABLE" TONE 

(CONTINUOUS HIGH PITCH) INDICATES THAT THE CODE HAS BEEN 

IMPROPERLY DIALLED OR IS NOT BEING DIALLED FROM THE MASTER PHONE. 

! small systems engineering 1imi ted 
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If you have a printer attached to the call logging port of your PABX it is 
possible at any time to examine the current programming configuration. 
The special dialling code: 

1951 
causes current programming information to be listed on the printer in the 
following format: 

Number of extensions 
Number of outside lines 

Day/night mode 

-- 9/ 1 0  
-- 3/2 

Set by installer 
Set by installer 

-- Whether currently in night mode 

Extension Programming Configuration: 
(Entries in table show standard shipping configuration) 

Ext. Ring Dial Answer Bar Hunt Divert 

21 Zt.Z z z QLQ Q 
22 ZLZ z z QLQ Q 
2:! QLQ z z I QLQ Q 
2� QLQ z z I QLQ Q 
25 QLQ z z QLQ Q 
2c QLQ z 2 QLQ Q 
21 QLQ 1 z QLQ Q 
28 QLQ z z l QLQ Q 
29 QLQ z z I QLQ Q 
J:Q* I QLQ z z I QLQ Q 

Attrib 

tl 

Day mode starts at hh:mm:ss AM.; night mode starts at hh:mm:ss P.M. 

* Extn 30 installed only for 2 + 1 O configuration 
Ring: Line Group for day/night mode ringing 
Dial: Line group for outgoing calls 
Answer: Line group answered by "61" incoming call remote answer 
Ba1. Call barring level for day/night mode: 

0 =no cal Is barred 
1 = international calls barred 

2 = long distance ea! ls barred 
3 = emergency ea l ls only ( ggg) 

! small systems engineering limited r 
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Hunt: 
Divert: 

Hunt group ( 1 to 9) that extension is in; O =no hunting 
Extn. No. to which calls for this extn. are diverted 

Attribute: M = Master phone 
R = Remote answering of this extn barred 
I =Call interruption barred for this extn 

Line Group Selection: 

Group Selectjoo 

0 

1 
2 

3 

4 

5 

6 

7 

Lines 

No Outside Lines 
Line 1 only 
Line 2 only 
Lines 1, 2 
Une 3 only 
Lines 1, 3 

Lines 2, 3 

All lines 

( 1 & 2 for 2 + 1 Ocon fig. 1, 2 & 3 for 3 + 9) 

3.2.4. PROGRAMMING THE SWITCHOVER OF DAY /NIGHT MODE 

It is possible to programme the London 12 so that it switches between day 
and night modes at the same times each day. 

The dial ling code to set the start of the day mode is: 

1920hhmm 

The dial1ing code to set the start of night mode is: 

1921hhmm 

where hhmm is the time in 24-hour format. 

To cance I, use 1 9200000 or 19210000. 

r---·��������---. 

; small s;rr.tems engineering limited 
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The PABX has a built in clock and day/month calendar for use by the call 

logging option and the alarm call facility . 

The dialling code for setting the time is: 

1961 +time 
The time is given in 24-hour format, hours then minutes, for example: 

19610203 2.03 a.m. 

19611639 4.39 p.m. 

196 l 0000 12.00 (midnight) 
The time will be set and the "seconds" counter zeroed when the last dig lt 
has been dialled, and a dial tone will be heard. 

The date, for call logging purposes, is set by two different codes, one for 
the numeric day and month, the other for the day of the week. 

For example: 

1962 + day + month 
t 963 + day of week 

1962091 2 9 December 
1 962300430 April 
19620 I O 1 1 January 
19631 Monday 

19632 Tuesday 

I 9633 Wednesday 
19634 Thursday 

I 9635 Friday 
19636 Saturday 
19637 Sunday 

Once the time and date have been set, they on ly need to be reset if there 1s 

a power failure to the exchange. The date must also be reset on 1 March 
during a leap year. 

When completed, these codes should give you a dial tone. a "NUMBER 
UNOBTAINABLE" TONE (CONTINUOUS HIGH .JITCH) INDICATES THAT THE CODE 

HAS BEEN MIS-DIALLED OR THE TIME/DAT� IS OUTSIDE THE APPROPR!AT� 
RANGE. 

I small sys'tems engineering 1imi ted I 
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The call logging facility is switched on or off by the following codes: 

19650 
19651 

call logging off 
call logging on 

All external calls (incoming or outgoing) are logged in the chronological 
order of their completion. The printout shows the following information, 
in column form from left to right: 

I. Date of call (day of week, day, month) 

2. Start time (Hours, minutes, seconds, A.M./P.M.) 

3. Outside line number (I to 3) 

4. First 18 digits of outside number dialled 
(or "INCOMING'' if incoming call) 

5. Charge account code (if entered) - three digits 

6. Length of call (hours, minutes, seconds) 

7. Extension number (21 - 30). For outgoing calls this is the 
extension that dialled the call; for incoming calls it is the last 
extension that was speaking. 

The system wi 11 initially power up with call logging on. 

small systems engineering limited 
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3.5. PROGRAMMING THE CENTRAL DIALLING MEMORIES 
In addltion to the local memories belonging to each extension the PA8X has 
40 central dialling memories shared between all the extensions, which 
may be used for storing numbers likely to be dialled by more than one 
extension. 

Numbers stored in memories 50-69 are subject to the call barring 
restrictions placed on any extension attempting to dial an outside call 
from them. 

Memories 30-49 are freely accessible from all extensions regardless of 
any ea 11 barring. 

The central memories are programmed in the same way as the local 
(extension) memories, except that the memory number is in the range 30 
to 69 and that numbers can only be entered from the master programming 
extension. 

To store a number in shared memory, dial on the MASTER PHONE: 

603 + NN + outside number 

where NN is the 2-digit number of an unused memory in the range 30 to 69. 
The outside number may be up to t 8 digits long. Wait untn the phone has 
finished pulsing out the number (if pulse dialling is being used) and then 
put the phone down to store the number. Any number previously stored in 
that memory will be overwritten. 

, 

To dial an outside number from a central memory, pick up the extension 
and dial: 

· 

5 
WAIT FOR AN OUTSIDE DIAL TONE and then dial the 2-digit code from the 
memory (30 to 69). 
If a cal 1 Jogging printer is installed, the special dial I ing code: 

1952 
can be used to list out the contents of al l the central dialling memories on 
the printer 

Note: In the event of a ma i ns power failure all stored numbers will be 
retained in the system memory. Stored numbers can be deleted by dialling 
603 NN and then hanging up, or by reprogramming that location with a new 

number. 

i small s·:rstems engineering lim: ted I 
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The following functions can be programmed individually for each 
extension: 

* Outside call barring (various levels) for day and night mode 

* Which outside lines are available for outgoing calls 

* Which outside lines cause this extension to ring for incoming 
calls (independently programmable fer day and night mode) 

* Which outside lines can be remotely answered (using the "61" 
code) 

* Call privacy - Call interruption barring, remote call answering 
barring, remote call diversion barring 

* Hunting group membership 

3.6. 1. SETTING THE RANGE OF EXTENSIONS TO BE PROGRAMMED 
Before dialling any of the programming codes for setting the facilities 
available to extensions, the range of extensions you wish to program has 
to be set by dialling: 

For example: 

18 + Fi RST EXTN + LAST EXTN 

182529 extensions 25 to 29 

182226 - extensions 22 to 26 
182424 - extension 24 only 

Subsequent extension programming codes (listed below) WILL THEN APPLY 

TO TH 15 RANGE OF EXTENS i ONS ONLY, unt i1 a new :ange is set. The 
properties of any extensions outside the current �ange will not be 
affected. 

: s:mall sys1ems er.gmeer-ing jmi1ed I 
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The selected range of extensions can be programmed for one of the four 
categories of outside call service for day/night mode: 

x 

0: 
1: 

2: 

3: 

1974X = day mode barring; 1977X = night mode barring 

day night 

19740 19770 allow all calls 
19741 19771 allow no international calls (numbers 

beginning with O 10, OOO or international 
operators 

19742 19772 allow no long distance calls (numbers 
beginning with 0 or operator services 
(I 00 to 109] 

19743 19773 allow emergency (999) calls only 

Example of setting call barring: 

To al low STD calls on extensions 25 and 26 in day mode and local calls 
only in night mode 

Set range of extensions by dialling: 
182526 

Set the barring by dialling -
19741 

19772 

The London 12 is normally installed with all extensions permitted to make 
any type of call (level 0). 

6.3. RINGING 
Ringing mode, outgoing line access and remote incoming cai1 answer'.ng 
may be programmed for each extension. Each programming cJmmand refers 
�a an outside line "group selection", GS. For example: 

1972 + GS - contra 1 day mode ringing 
1973 +GS - control night mode ringing 

These two dialling codes set t.11e ringing mode FOR ALL EXTENSIONS .N ThE 
�XTENSION RANGE SELECTED, for day and night mode operaticn. 

i sm.a11 s:mems engineering ll.!!11 te<l I 
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GS is a single digit value in the range of Oto 7 selected from the 
following gable, according to the required outside line group selec:ion: 

GS 

0 
I 

2 .  
3 
4 
5 
6 
7 

Outside Line Group 

No outside 1 ines 
Line 1 only 
Line 2 only 
Lines 1, 2 
Line 3 only 
Lines 1, 3 
Lines 2, 3 
All lines - 1, 2 for a 2 + 10 system, 
1 , 2 & 3 for a 3 + 9 system 

Some examples of ringing control: 

1 9727 
1 9735 
1 9720 

- daytime ringing for all lines 
- nighttime ringing for lines 1 and 3 
- no ringing at all during day time 

As a further example of ringing control, set extension 29 to oe an 

additional ringing phone in night mode (for all 1 ines): 

Set extension programming range: 

182929 

Set night mode ringing for all lines: 

19737 

The London 12 is normally installed with extensions 21 and 22 as 

reception phones which will ring for all lines during both day and �;ght 
operation, while the other extensions do not ring in either mode. 

i <:'m.�11 -... �•pm<:' F'.,".:'1·neer1· ,.,,..,. ';mi•e,. 1 
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3.6.4. OUTGOING LINE RESTRICTIONS 

FOR ALL EXTENSIONS IN THE CURRENT PROGRAMMING RANGE, the following 

dialling code: 

1975 +GS 

programs which outside lines can be t.:sed to make outgoing calls from the 
selected extension(s). Whenever a "9·, dS" or "8n" is dialled to get an 

outside line, only lines belonging to the group specified by the GS code can 
be used to make the outgoing call. If no lines are available, an engaged 
tone will result. The possible values of GS are listed in the table above. 
For example: 

19757 

19753 

19754 

- can dial out on any I ine 
- can diai out on I ines 1 and 2 only 
- can dial out on line 3 only 

The London 12 is normally ins�al led w<h all extensions allowed access to 

all outside lines. 

3.6.5. INCOMING CALL ANSWE!=<!NG USING THE 61 CODE 
FOR ALL EXTENSIONS IN THE CURRENT PROGRAMMING RANGE, these codes 

determine which outside line groups can be answered from a non-ringing 
extension using the "61" cede. "GS" is 2efined as above in the section on 
ringing. 

For example: 

19767 

19764 

19760 

- can answer calls on any line 
-

can answer cal ls on outside line 3 only 
- cannot answer cal Is on any 1 ine 

The system is normally installed with all extensions able to answer calls 
on any line using the "61" code. 

(See note under point 3.7, page 3. 15) 
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These codes set or clear the "remote call answering protection" attribute 
FOR ALL EXENTIONS IN THE CURRENT PROGRAMMING RANGE. 

19430 
19431 

Al1ow remote call answering/diversion 
Prohibit remote call answering/diversion 

Setting this attribute prevents calls destined for this extension from 
being intercepted using any of the remote answering or diversion codes: 

65xx - remote answer 

694xx - remote divert 
695xx - remote undivert 

The system is normally installed with remote answering and diversion 
permitted for all extensions. 

3.6.7. CALL INTERRUPTION PROTECTION 
These codes set or clear the "interruption protection" attribute FOR ALL 

EXTENSIONS IN THE CURRENT PROGRAMMING RANGE. 

19440 - Allow ca1l interruption for this extension 
19441 - Prohiblt can interruption for thls extension 

Setting this attribute prevents calls on this extension from intrusion by 
the " 66" code being dialled from a reception phone. 

The system is normally installed with call interruption permitted for all 
extensions. 

6.8. HUNTING GROUPS 

It is possible to have up to nine hunting groups on the London 12. These 
are numbered 1 to 9 and are accessed by dialling 31 to 39. 

To put all the extensions in a programming range into a hunting group, dial: 
1978H 

where H is the hunting group number 
( 1 to 9) 

For example, to put extensions 22, 23 27 and 28 into r,unting group number 
1 I dial 182223 

19781 
182728 

19781 

i small $�;r�1ems engmeenng limned 
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When a hunting group has been programmed, then dialling the directory 
number of the group (3 l to 39) wi 11 ring the first free extension in the 
group. The exchange will hunt cyclically for a free telephone, starting 

from the one used the last time the group was dialled. This ensures that 
calls are distributed evenly around the group. 

Dial1i[lg 19780 removes all extensions in the current programming range 
from any hunting group they are in. 

: ::::.all s;.:"3terr:.; engineenng hnited J 
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In addition to the ringing control codes desscribed above, it is possible to 
control each extension's ringing by dialling a code from the extension 
itself: 

602 +GS 

This wi 11 reprogram the ringing for that extension, FOR W'HICHEVER MODE 

THE EXCHANGE IS CURRENTLY IN (DAY OR NIGHT) ONLY. 

For example, dialling: 

6027 

on extension 24 when the system is in night mode, will result extension 
24 ringing when there is an incoming call on outside 1 ines 1, 2 and 3, 

whenever the system is in night mode. 

This can be cancelled by dialling: 

6020 

on the extension concerned. 

This may be useful, for example, in routing incoming calls temporarily to a 

location other than the main receptionist's desk. 

This facility is available to every extension in the system; 

however, it is not described in the extension users· hand book for 
security reasons. This means that the system controller is able to 
contra I which extensions know how to use this facility. 

N.B. If an extension has been restricted from answering certain l ines 
using the "61" code, the same restriction will apply when that extension is 

made a reception phone; so it will ring only for those lines that it is 

allowed to answer. 

For example: If extension 23 has been set by dialling 1975 '., then dialling 
6027 on extension 23 will make it a reception phone for �:ne 1 only. 

'"..., .,, 11 .,.--rP.'"" "" en,..,.ineer·nc- 1; ...... 1·te" f ... · .J...1..1.. 1,,.U..J. � '.>'.:.:· ·-·..i.LL ..... ·� ...... . . J,. =- ... .. ........ \J 
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3.8. SUMMARY OF PROGRAMMING CODES 

602 GS 

603 NN number 
1920 hhnim 
1921 hhmm 
1951 
1952 
1955 extn 
1961 hhmm 
1962 ddmm 
1963 DAY 
19650 
19651 
18 xxyy 

Set ringing mode for this extension only (tab le be low 
shows GS, group selection, values 
Set outside dialling memory number N 

Set start of day mode 
Set start of night mode 
Print out programming configuration 
Print contents of central dial I ing memories 
Prii"'1t contents of extension's dialling memories 
Set �ime (hours 00-23; minutes 00-59) 
Set day (day 01-31; month 01-12) 
Set day of week (Monday = I ... Sunday = 7) 
Turn off ea I 1 logging 
Turn on call logging 
Set extension (or outside line number) range for 
programming; xx = first extn, yy = last)) 

The following codes act only on extensions in the current programming 
range: 

19430 
19431 
19440 
19441 
19740/19770 
19741/19771 
19742/19772 
19743/19773 
I 976 GS 
l 972 GS 
1973 GS 
! 975 GS 

1978 H 

Allow remote cal J answering for this extn 
Prohibit remote call answering for this extn 
Allow call interruption on this extn 
Prohibit call interruption on this extn 
Program all calls allowed (day/night mode) 
Program no international calls (day/night mode) 
Program no Jong distance calls (day/night mode) 
Program emergency calls only (day/night mode) 
Program incoming call answering groups 
Program extension ringing group (daytime) 
Program extension ringing group (night time) 
Program external dial I ing group 
Set nunting group (H = 1 to 9) 

! ::m.a11 sy:rte:r.s enginee::-:ng limite� 
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GS is a single digit value in the range 0 to 7, selected from the following 
tab le according to the required outside I ine group selection. 

GS 

0 

1 

2 

3 

4 

5 

6 

7 

Outside Line Group 

No outside line 
Line 1 only 

Line 2 only 

Lines 1, 2 

Line 3 only 
Lines 1, 3 

Lines 2, 3 

A1l lines - I, 2 for a 2 + I o system, 
1 , 2 + 3 for a 3 + g system 

i �m"'11 "'�l'<'tem" P"'01·neer;,,.,cr 11·m11r-A l I ... '-\.4 V 
,
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EXTENSION TELEPHONES 
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Feb 85 

Both LOOP DISCONNECT (pulse) and MF 4 (tone) telephones can be used on 
the London 1 2. 

If you have an MF 4 telephone, you will have to use the Timed Break Recall 
button on the phone to obtain 'Recall' dial tone (see TONE DEMONSTRATION) 
before dialling digits to transfer a call or invoke a facility. 

Throughout this book, the symbol 'R' means 'Press Timed Break Recall 
Button and Obtain Recall Dial Tone·. 

If you have a loop disconnect phone, you can ignore the symbol 'R'. 

I small sy::tems ensineenns llmi ted I 

43 



London 12 PABX 
User Guide - Section 4 

INTERNAL CALLS 
MAKI NG .cALJ..S. 

Obtain dial tone and dial extension number 
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If the extension is busy, you will hear the engaged tone. This wi11 change 
to a ringing tone when the extension you are calling becomes free. 

Extension 21, normally the reception phone, may be called by dialling 0. 

EXTERNAL CALLS 

Dial 9 
Wait for public dial tone 

Dial the rest of the number 

( 'Number unobtainable' tone means that you are barred from dialling that 
number. Your call barring in night mode may not be the same as !t is in day 
mode.) 

N.b Do not pause for more than l O seconds between digits when dial I ing. 

1 
. . 1· � I smai sy::rems en!?meen:1g 1mHe·.J f 
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REPEAT LAST NUMBER LALARM CALLS 

REPEAT LAST NUMBER 

To redial the last exterr:al number dialled from your extension: 

ALARM CALLS 

Dial S 
Wait for Jublic dialling tone 

Dial 0 

To program your telephcr.e to rir,g ata specified time: 

Jial 606 
followec by :�etime at wh i cn you want to be called 

as a 4-digit number (24-hour format) 
E.g. For an alarm call at 4.05p.m., dial 6061605 

To cancel alarm calls: 
Jial 607 

Issue 4a 
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(N.b. You can only have or.e alarm :all programmed on your extension at one 
time.) 
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EXTERNAL CALL PICK UP 
CALL PICK UE. 
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! fa reception phone is ringing for an outside call, to answer it from your 
non-ringing phone: 

Dial 6 I 
If there is no call to answer, you will hear dial tone. 

INTERNAL CALL P!CK UP 

If any phone is ringing for an internal call, to answer it from your 
non-ringing phone: 

Dial 65 
followed by extension number of ringing phone 

If the ringing phone is in your hunting group, to answer the internai call 
from ycur non-r ir.ging phone: 

Dial 62 

if there is no call to answer, you will hear the Dialling tone. 

(if you hear· Number unobtainable' tone, you are not allowed to pick �P the 
ea 11.) 

small s�i'Stems er:ginee:-:ng lim1 ted 
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CAl L HOLD 

CALL HOLD LCALL PARK 
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To put an existing call (internal or external ) on hold, so that the other 
party cannot hear you: 

To return to the ea 11: 

CALL PARK 

R 

Dial 9 

R 

Dial 8 

This allows you to hold an existing call and use your extension for making 
or receiving other calls. 

To park a ea I 1 in progress: 

To retrieve a parked call: 

R 

Dial 63 

Dial 64 

If your phone is on-hook for 10 seconds without ret:-ieving tr-.e parked call, 

the call will ring you back anyway. 

J small sy::rems engmeermg lim1te<l f 
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ENOUI RY LIRANSFER 
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If you are on a call (internal or external), to speak to another extension: 
R 

Dial the required extension :-,umber 

The or iginal call is automatically put on hold . 

To return to the original call: 

TRANSFER 

R 
Dial 8 

To transfer a call (internal or external) to anotr,er extension: 

R 

Dial the required extension ;-iumber 

Then either: 

Hang up 

Extension will ring 
Caller will hear ringing 
tone. If the extension is 

unanswered after 30 sec­
onds, the call ( if an ex­
ternal call) will automat­
ically return to reception 
phones 

I 
OR 

I 

I 

I 

I 

I 

I 
I 

Wait for extension 
to answer. Announce ea l 1. 

Hang up. Call is automat­
i ea l ly transferred. 

To recover a transferred external call if extens'.:n not answered: 

Dial 69 i 

To recover a call if enquiry extens ion does not w:sh you :o transfer it: 

i ::mall s:mems engineermg 1imi1ed 

R 
Dial 8 
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SHUTTLE LCONEERENCE 

SHUTTLE 

At any point in an enac�ry call, :J return to the original call: 

To return to the enquiry ca11: 

R 
Dial 5 

R 
Dial 7 

(Enquiry ex:ension does not hang up) 

issue 1a 
Feb &5 

You may shuttle between the :wo cans as often as you wish. The other 
ca11 wi 11 always be en hold. 

CONf ;:-RENCE 

1. External: To convert any ou.side call into a 3-way conference: 
R 

Jia1 the �equired extension number. 

Wher :he extension answers 1 

R 
Dial 67 

2. Internal: Any nurr.oer of ex:ensions can participate i n an internal 

conference. 

On an existing cal1, to brin� a third extension into conference: 
R 

Dia: required 3rd extension. 
Wne:i the extension answers, 

R 

Dial 67 
F'urther extensior.s may br·:-.g themselves into the conference by dialling 
67 followed by tt:e nurioe"' Jf any of the extens i ons already in conference . 

.\I.e. A conferenc2 :al:, ·:;�:� in progress, cannot be put on hold or 

transferr-ed l ik2 ::: 1cir"<ia . .::;: 11. 

1.,..,.,.,�11 .,.--� .. m- .,_ ..., ,.., .. o-·-- ·im1·te.-: I l ..;.. .....,. ._u. ... �· 11•.::..1.,._. ;;;,. �-:. . .:...1. .. ·..,.. .• _ ... .... _ ... =. .... . ·J 
! - .. 
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CALL FORWARD 
CALL DI YERS I ON 
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To divert all your calls to another extension from your own extension: 

Dial 604 
followed by the extension number 

to which calls are to be diverted 

You will hear a broken dial tone (see TONE DEMONSTRATION); anyone 
picking up your pnone will hear broken dial tone until diversion is 
cancelled .. 

FOLLOW ME 
To divert all your calls to another extension from that other extension: 

Dial 694 
followed by your own extension number 

You will hear a dial tone; anyone picking up your phone wi 11 hear broken 
dial tone unti I the diversion is cance I led. 

A broken dial tone is always heard in the phone which has been diverted; 

this does NOT mean that the extension is unavailable for making calls. 

Only the phone to which your calls are diverted can ring your own 
extension. This i71eans that they can pass calls back to you as required. 

CANCELLING CAL' 0 I VERSION 

To cancel the diversion from your extension: 

Dial 605 
To cancel the diversion from any remote extension: 

Dial 695 
�allowed by your own extension number 

If you do a sec or;c fol low-me from another extension, the first divers:c'." 

will automat1c.ai:y be cancelled and the second one implemented. 

C If 'Number unot:ainao le · tone is neard after dialling 604 or 694, 
diversion to or f:-:m either or both of trie extensions is b3rred> 

i 'm�11 �·-tem" "'_"',..,0�r1·n,., 'im1·t,,.,..i I ... 1:U .:::. · · .;; . . · .;;. _ ..... =_.i...1.- r::: r:: -=· !... ._._ .. _, 

4.; 0 



London 12 PABl 
Ueer Guide - S.Otioo 4 

AUTOMATIC RING BACK 

C i) RING BACK WHEN FREE 

Issue 4a 
Feb .&5 

If you dial an extension and get 'Busy· tone, to request a ring back, dial 
R 68 and hang up. When the extension becomes free, your phone will ring 
for 15 seconds. To 'trigger' the ring back, you must pick up your phone 
within this time; the extension you require will then ring. 

(jj) RING BACK WHEN A.VAILABLE 

If you dial an extension and get ringing tone but no reply, to request a ring 
back, dial R 68 and hang up. When the extension you require is next used 
and the call is finished, your phone will ring for 15 seconds. Pick up 
your phone within this time; the extension you require wlll then ring. 

To cancel outstanding ringbacks from extensions, dial 608. 

(jjj) RING BACK ON EXCHANGE LINES 

If you dial 5 or 9 to get an outside line and get busy tone, to request a 

ringback, dial R 68 and hang up. When an outside line becomes free, your 
phone wi 11 ring for 15 seconds. Pick up your phone within this time; you 
will hear the public dial tone. You can dial the number you require without 
having to dial 9 again; similarly, if you dialled 5, you can dial the short 
code you require or Oto repeat the last number dialled. 

To cancel outstanding ringbacks on exchange lines, dial 698. 

Up to 8 ringbacks may be queued on one target extension; they will be 
executed ln order. 

You may request any number of ringbacks on your extension; but they will 
not necessarily come back to you in the order in which you set them �o. 

Al 1 outstanding ringback requests are cancel led at m idnlght. 

' ·1-m·�11 ""·'""" ·P.m"' ?. ,.., '"'"1ne�..-1·1'1 ....,. ··mite" I :�· CU ..;. : ,�� ... ..;. _._. .... ;.- ... . . _ .... .L•·: . ..... � . . \.J 
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CHARGE ACCOUNT COD I NG 
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Any external call, incoming or outgoing, may be assigned to a particular 
charge account, which is coded using any three digits. 

To assign a ca ll : 

R 

Dial4XXX 
Where XXX is the designated account code. 

On both i ncom ing and outgoing :alls, this shoulc be done after the external 

party has hung up, before hang i ng up yourself. Wait for I 0 seconds after 

dialling the digits before you hang up. 

Alternatively, you may dial R 4XXX during the speech phase of the call; but 

in this case the call w i 11 be briefly interrupted. 

When the call is finisned, the account code will be printed as part of the 

call logging information. 

1.,..,, '-'il �·...,.•p...., ·· en,..,1·ne"'�'n'"' ,1·m�·c.,. I I ... ....u. ._u. � J' w-1. -· .i..i..L. ;;. . 
.-:. · ·-·· .;..1. �· • .:. . - ..... 
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CENTRAL MEMORY 
ABB REV I AIED DI ALLI NG 
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The system controller can store up to 40 outs ide numbers in the central 
memory , to be used by any extension. These are coded 30 to 69. 

To d i al one of these numbers: 
Dial 5 

Wait for public dial une 

Dial code ( 30 to 69 ) 
C ' Number unobtainable' tone means that you h2ve dialled a barred code or 

an empty store. ) 

PERSONAL MEMORIES 
You can store up to 9 external numbers, of up tJ 18 digits, for your 

extens ion. These are coded I I to I 9. 

To store an outside number in memory: 

Dial 603 
followed by the chosen code ( 11 to i 9) 

followed by the outside number. 
Wait for digits to be coded. 

Hang up. 

To store the last outside number dialled: 

Dial 693 
f o I lowed by the chosen code ( 11 to : 9 ) 

Wait for digits to be c:aed. 
Hang up. 

To dial a number from your store: 

Dial 5 
Wait for pub li c dial t:ne. 

Di a J code ( : l to 1 9 ) 

OVERDIALLING 
You can store part of the number in the memor'/ of the system anc the rest 

of the number after dial I i ng the short code. E;. · f 0 i -'.:28 is stored against 
code ii: to dial 01-538-221 i, dial 5 . . . . : 1221 :. 

I 

� -'."" 1 ....... � � Q ,...,.1 r'! .,... . � . . +i:> 1- maL • ;.- •. te:Q..;. _.:i .::: ._ .. ee. in.;. llm1 ... _ .. j1 
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RECEPTION TELEPHONE FACILITIES 

INCOMING CALLS LCALLS WAITING 

INCOMING CALLS 
If /Our telephone is one that rings for incoming calls, then it is a 
Reception telephone. 

Issue 'la 
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If an incoming call remains unanswered for 40 seconds, then all extension 
te:ephones will ring. 

When you receive an incoming call, you can use the Enquiry and Transfer 
facilities to process the call. 

CALI WAITING 
If an incoming call arrives when all reception phones are busy, a "Call 

Waiting" tone will be superimposed on the conversations in progress on all 
reception phones. ( See TONE DEMONSTRATION ). 

To park the call that you are on in order to answer the incoming ea! I: 

R 
Dial 61 

To shuttle between the original call and the new call: 

R 
Dial 63 

Alternatively, after transferring the second call to the required extension 
by hanging up, to retreive the first ea! I: 

Dial 64 

--. :=.Jl ,.,,.,.•pm- =-..-. 01· nePri,... ,.., · i· �r·1·P....i 1 _ -1.'-' .:,. .' .;.I_. .., -·••:-=· · _. 4J.�·::. 1 .U ( _.\J 
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CALL INTERUPTION LDAY/NIGHT MODE 

CALL I NTERUPIION 
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Reception phones can interrupt a call in progress :o pass on a message or 
an tncom\r.g call. A warning tone wlll be heard over the conversation while 
the reception phOne is connected. (See TONE DEMONSTRATION). 

To interrucr a call when you have dialled the exte:;sion number anc 
obtained a Jusy tone: 

R 
Dial 66 

You will then be connected to the extension you c'.2lled an.d the th:rd party. 

To put an lncoming call through to the extension ycu interrupted, ask them 
to park or terminate their present call and put the!r phone on-hooi<. Redial 
the axtens:on to transfer the call in the usual marr.er. 

To return to the incoming call if it is n.o.t to be pu: through to the 
extension �nat you interrupted: 

R 
Dial 8 

QfL to shu::le back to the incoming cail and termii',ate the intrusicr.: 
R 

Dial 5 
This allows you to put your phone down to tr2nsf2'."' the incoming ca:ier to 
the ( st i 11 2l1sy ) required extension. 

C You may ::et be allowed to interrupt certain exter.sions, er conference 
calls. ) 

DAY/NIGHT MODE 
To put the svstem into DAY mode: 

Dial 600 

To put the svstem into NIGHT mode: 
Dial 601 

The systerr. :an be programmed to switch auto mat ·:3 J Jy frcm one �;.;de to 
another at ::Je same times every day C See Prograr� ing Gc:ce ) . 
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TONE DEMONSTRATION 

Issue 'la 

Feb &5 

To listen to a demonstration of the tones used on the London 12 PABX, 
obtain the dialling tone and dial the appropriate coce as follows: 

Number Unobtainable tone ............ . . .... . ........ 200 

Ring tone .................... ......... ..... . . . . . . . . . . . . . .............. 203 

Busy tone ........ . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  204 

Interruption tone ... ....... . . . . ........ . . . . . . . . ..... . . . . ...... 205 

Call Waiting tone ............ . . ...... . . . . . .. . . . . .............. 206 

Alarm Call tone . . ............ . . . . . . . . . . . . . . .... . . . . .. . . . ....... 207 

Broken dial tone . . . . . . ......... . . . . . . . . . . . . . .... . . . . . .. . . .. . . . .  208 

Recall dial tone . . . . . . . ..................................... .... 209 

RINGING 

INTERNAL CALLS: 

ON OFF ON OFF 

EXTERNAL CALLS: 

ON ON OFF ON ON OFF 

R l NGBACK CALLS: 

CFF CN OFF 
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Extn ......... . 

l 

l 

1 

1 

1 

l 

l 

l 
L 

l 

ABBREVIATED DIALLING L!STS 

PERSONAL MEMORY 
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NAME l .A.BBRE VI A TED CODE l 

ls .. . .  I l l 

l 5 . . . . 12 l 

ls . . .  13 1 

1 5 .... 14 l 

15 ... 15 l 

I� ... 16 .l. -

I 

15 ... 17 l 

15 ... 18 1 
I 

15. ... 19 l 
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CENTRAL MEMORY 

l NAME 1 ABBREVIATED CODE 

l 15 . . . .  30 l 

l ls . . . . 3! l 

I l 5 . .. . 32 l .l 

l 15 . . . . 33 1 
L _J 

l 15 . . .. 34 l 

l 15 . . . . 35 l 

l 15 . . . . 36 l 

l l 5 . . . . 37 I 
l 

l l 5 . ... 38 l 

l ls . . . . 39 I 

l 

1 l 5 . . . . 40 I 

1 

I 

l l 5 . .. . 41 

l 

l ls . . . . 42 l 
I 

l l 5 . . . . 43 l 
_J 

I l 5 ... 44 l l 

i 5 ... 45 1 
_J 

j small sy::tems engineenn? '.imited I 
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l NAME 

l 

l 

l 

l 

l 

i 

l 

l 

1 

l 

l 

1 

l 

l 

I 
J. 

1 

CENTRAL MEMORY._ CONTD. 
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l ABBREVIATED CODE l 

l 5 . .. . 46 

15 .... 47 l 

ls .... 48 

ls .... 49 

l 5 .... so 

15 .... 51 I 

J. 

l 5 .... 52 

ls .... 53 

15 .... 54 l 
-

l 5 .. . .  55 i. 

l 5 .... 56 
I 

15 .. . · .  57 r 
.i. 

I 

i 5 .. . .  58 l 

15 .... 59 

15 .. .. 60 

ls . . . . 61 
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1 NAME 

l 

l 

l 

l 

l 

l 

l 

CENTRAL MEMORY I CONTD 
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l A.:BREVI ATED CODE 1 

15. .. 62 l 

15 .. 53 l 

15. .. 64 l 

l 5 .. 65 1 

15. .. 56 l 

15. .. 67 l 

15 ... 58 1 

15 . 59 

4.20 
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5. l GENERAL 

Issue 1 
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Present versions of the LONDON 12 are based on a single PCB design. 
On-site maintenance of the Central Control Unit is limited to the location 
of a fault to the Central Control Unit assembly and the renewal of that 
assembly. Faulty assemblies shculd be returned to the repair depot of 

Small Sytems Engineering Ltd, s;;owing c lear l y the nature of the fault. 

Faults should be traced by using the follow ing procedures. 

5..2 TOOLS REQUIRED 
The only special tools required for the maintenance of the LONDON 12 are 
the fo l lowing: 

ITEM QTY 
Krone !DC inserter teal 

Krone Disconnection Jiug (Krone part No. AF 0530) 6 
Krone 4 Pole P lugset (see note be low ) 1 
Multi Range meter I 
Loop disconnect test �e 1 ephone 
Multi - freqer1cy test :elephone 

Note: To enaole a tes: telephone to be plugged into the test jack 

on the Kror.e connect:cn strip, a su i tab le plug (Krone part 
number AF0700 or AF''.J670) is needed. This can either be 
terminated directly en to the cord of tr,e telephone (in the case 

of a L ineman · s test te l ephone Tele 762 or similar) or via an 
adaptor made up from a short length of cord and a master I ine 

jack unit. Using the latter al lows one of the customer's 
telephones to be used for testing. The plug should be terminated 
such that when inser:ed, the test telephone connects to the 

equipment s1de, with :t,e line side disconnected. 

S 3 FAULT DIAGNOSIS AND LOCA.�:GN 
Prior to any attempt tc :ocate 2 �· au l t the user should be questioned abcut 
the nature of the fault and its s·1mptoms. Whenever possible the user 
should be asked :o demonstrate ::-ie fault. The maintenance engineer must 

be fully c-onversant wit!i the sys:em featur.es and operat i ng proceedures, in 
order that he may advise the c�s:Jmer if neccessary. 
Using a printer or terrr:r,al, the :::rJgrarnmed configuration of the system 

1-· ...., �11 -·-tpm- f''"'rY1.nep-· ..., ,.., 11..,.,. ·"' -1 [ �·....u. CU.l ;:.. '.I..:· -· w- -· .. ..!·::. · ..... �-.LS .!. J...i..1 _. - ... 
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should be examined in order to establisn triat the fault is not being caused 
by attempts to use a denied feature. The setting of the OIL switches should 

al so be checked. 
(Note: The Oil sw itches are read by the ;Jrccessor on power up. Therefore 

if any changes are made to the switch settings, they will only become 
effective after the power has been removec then restored) 

WARNING: THE CENTRAL CONTROL UNIT CONTAINS CMOS 

COMPONENTS WHICH ARE PRONE TO DAMAGE FROM STATIC 

ELECTRICITY. ANTI-STATIC PRECAUTIONS (SEE BS 5783) 

SHOULD BE TAKEN WHEN WORK I NG ON OR NEAR THE UN IT. 

5.4 SYSTEM IN POWER FAIL MODE 

The system w111 sw1tch into its power fail mode (Exchange l1nes 1-3 
connected directly to Extensions 21-23) if. 
a) The mains power is removed. 
b) The watchdog circuit fails to detect a sqnal from the processor and is 
subsequently unable to reset the processc•-. -his implies a catastrophic 
failure. 

Note: When the system is ln its power fall i11 ode the telephones connected 

to the power fa11 extensions must be of the :oop d i sconnect type in order 
ror them to be able to signa l to the PSTN. 

(i) Check the power-on LED on the Central Central Unit If the system is in 
power fail with this LED on, the system shcLld be manually reset by 
remov ing the power for approximately JO seconds. If, on power up, the 
system does not respond or goes immed1ate1'/ into power fail, the Centra l 
Control Unit assembly should be renewec. 

(ii) If the power-on LED is not on: 

Check tllat mains voltage is present at t;!e s c cket outlet 

Check that the 2A fuse in the 13amo plug is ·.:tact 
Check that the JA ·s10-B10· fuse s i tuatec acc/e the mains connecor on tt:e 
Cent:-a l Centro l Un 1 t is intact. 

Unplug both ends of the malns lead and cesc �:r continuity of the tr:e li'te 
and neutral conductors. (Note: earthing ,Jf ::--.�Central Control  Unit 1s 
achieved by means of a separately run power :rotect i ve earth wire. 
Therefore the earth conducL)r in tr.e ma!ns '.;ad is redundant). 

'""1Il="11 "-""'t0m'" =n·-r1,.., "'er1n° ;;.,,,t"'..i I ! .... �W...I. ..;.. ;/ ... . r:: .... i:: .i.·=· .1. ... .... . ... ·=· ;. ... ....;,... ... ·-·'·.J 
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(iii) If the above checks reveal no fault and the mains supply is reaching 
tr1e Central Control Unit, the assembly should be renewed. 

5.5 EXTENSION FAULTS 

S.S. 1 NO DI AL TONE 
(i) Check by substitution to ensure that the fault is not on the 

telephone instrument. 

(ii) Check the voltage across the A and B wires of the extension 
socket. This should be between 45V and 48V. 

(iii) Using a test telephone, check the extension port by 
plugging in to the test jack on the extension Krone connector. If no dial 
tone is received, the Central Control Unit assembly should be renewed. 

(iv) If OK ,the extension wiring and socket should be tested for 
possible disconnection or short c i rcu i t . 

5.5.2 UNABLE TO BREAK DI AL TONE 

(i) Check by substitution to ensure that the fault is not on the 
telephone instrument. 

(ii) Check the voltage across the A and B wires of the extesion 

socket. This should be between 45V and 48V. 

(iii) Us ing a loop disconnect test telephone, test the extension 
port by plugging in to the test Jack on the extension Krone connector. If 

unable to break dial tone, the Central Control Unit assembly should be 

renewed. 

(iv) !f OK, use a Multi Frequency test telephone and reoeat (iii). 

(v) If OK, the extension wiring and socket shou l d  be tested for 
possible low ir.sulation res : stance. 

5.5.3 NO RINGING 
(i) Check by subs:;tut:or; to er.sure that the fault is not on the 

telephone i nstrument . 

· :::mall ::::mems er:smeenng ::::0.1 te<l l ( 
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(ii) Ensure that no call diversion r1as Jeen set :__::i from the 
extension. 

Issue 1 
Feb 85 

( 1 ii) Using a test telephone plugged in�o the tes:. jack on the 

extension Kr-one connector, set up an incom ir:g ea 11 to the extension. If no 
ringing voltage is present (approximately 60V rms) the Central Control 

Unit assembly should be renewed. 

(iv) If OK, the extension wiring and socket shCl.iid be tested, 
paying particular attention to the socket, wnich :ontains the bell 
capacitor and resistor. 

5.6 OUTSIDE LINE FAULTS 
If an outside line fault is suspected, the foiiowing checks should be 
carried out: 

C i) Plug a loop disconnect tes� te lephc ne into t::e Krone test 
jack of an extension which has access to all outside lines. 

(1i) Select each outside line '.n turn by dial1ing a 1, 82, etc, and 
ensure that ar d i al tone is received. Check seizi..:re of the :Jrrect line by 
ref ere nee to LED 2 which I ights when the line is 1ooped, ar.d flashes in 
time with the loop disconnect dial pulses. 

(Iii) Make an outgoing cal 1 on each 01.1tside line and checK the 

quality of :ransmission. Triis will of necessity be only a s�ojective chec'.<. 

(1v) if no dial tone is received on one ,Jf the lires, a loop 
disconnect telephone should be plugged m :a the :elevant :est socket 
situated close to the Central Control Unit. 

(v) If no dial tone is received, a ::iscor:r.ectior ::ug shoLld be 
inserted into the Krone test jack on the Juts1de : �ne conne·::or, to ensure 
tha: aia l tone is not be ing masked by a rau I� on :�e PA.BX. 

:vi) If dial tone is still not 1ec:e;vea, :.:e faul: s:tould te 

:e�crted t: 3T. 

'· ii' 1·r ,..1·�1 +-one ;s "'0r-e1·,Jer- -�·+-0-- 1·n·c:--.. 1·,..., g ., __ '"'is,...o,...,n::.r-t1·c,., ,'l�.J ; y_d! ..... t '""''- .... �:L._. i_::. -... 1; 1 L;.e ...J 4 \. l• 1-... ._ 1: 

0·1· � ::1 faL·- '°'n tn· e :0ntr-11-"'\'"'(·ro·1· Uni· �r ·.::.sr.· c:.'°"-iK.::. t/u··-'"g -hc·,'1d be . '"' ':, , u . . - ..; .._ '-' d • '- U l ' • . .  • ..J • � - ..; \... '- • vv . . I ' .:::> \... 
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susoected. 
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(viii) If the above checks prove OK, an incoming ea 11 should be 
made to each line in turn, and answered either at a Reception Phone or by 
us i ng the 61 code. 
Note: If the line under test forms part of an ' Auxiliary Hunting Group', all 

o the: lines in the group must be made busy so ttia t the incoming ea 11 w i 1 I 
arrjve on the correct line. 

(ix) If the Central Control Unit fails to detect an incoming call 
( ie ttie reception phone does not ring and L.ED 3 does not 1 ight up in time 

with the r ing signal cadence), a telephone should be plugged in to the test 
socket of the 1 ine in question and an incoming ea 11 set up. 

(x) If the telephone fails to ring, the fault shou ld be reported to 

BT. 

(xi) tf the telephone rings OK but is still undectected by the 
PABX, a fault on the Centra l Control Unit should be suspected. 

5 7 ;:Q!NTEP. I TERMINAL FAULTS 

(i) Check that the printer/terminal is of the correct type, is 
connected to the mains supply and is plugged into the D-type socket on the 
side of the Central Control Unit. 

( i i ) Check by substitution to ensure that the fault is not on the 
printer/terminal. 

C ii 1) Check to make sure that the fuses on the pr i n ter port fuse 
disc ::: nnect ion barr ier are intact. 

(iv) Check that the system has been progr3mmed for 2 Baud rate 

marc::ing that of the printer/ terminal . 

(v) Check cont inu ity of tne lead connectir.g the �rinter/termina'. 
to � .... 0 "0nt' ra·1 lrint"'Ol Un ; t ........ e �01 ' ow 1· ng p;ns �r0 usei-' · :...� ''- :...... - • ._..... .._, I • l ! 1 I l. I, � "- "'-"· 
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PiN 

3 

7 

20 

SIGNAL 

Transmitted data 

Signal ground 

Data term i na I ready CDTR) 

Cvi) If the above checks prnve OK, The Central Control Unit 

assembly should be r9nev1ed. 

5.7 
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