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1. GENERAL 

786 

1.1 Specification D 1000 shall be taken as forming part of this 
specification. 

S 1289D 

1.2 This specification details the requirements for a range of MF press button 
telephones suitable for connexion to the public and private networks. Their case 
styling is identical to the Telephone 722/740/746 range, except that the rotary 
dial is replaced by a 12 button keypad. 

1.3 A manufacturer wishing to supply telephones to British Telecom in 
accordance with this specification is referred to Specification S 1440 which 
details the assessment procedure used by British Telecom and the standard of 
electrical components that is required for use in the telephones. 

1.4 British Telecom will evaluate the telephones, with particular attention 
being given to the features listed in Appendix 1. 
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2. MODEL RANGE 

2.1 The Range 

The Telephone 782 is equivalent to the Telephone 746. 

The Telephone 783 is a wall mounted 782. 

The Telephone 784 is equivalent to the Telephone 740. 

The Telephone 785 is a wall mounted 784. 

The Telephone 782R is a 782 with earth recall fitted as standard. 

The Telephone 782RR is a 782 with timed break recall fitted as standard. 

The Telephone 783RR is a 783 with timed break recall fitted as standard. 

The Telephone 784RR is a 784 with timed break recall fitted as standard. 

The Telephone 785RR is a 785 with timed break recall fitted as standard. 

The Telephone 786 is equivalent to the Telephone 2/722. 

2.2 Grey tele~hones shall have an Elephant Grey escutcheon that matches the 
handset (except 786) . 

2.3 782R. Earth Recall shall be provided as in Figure 1. Switch 5A-4 shall 
be fitted in the central position on the switch-hook gantry and shall be equipped 
with a button 4/DBU/362. 

2.4 RR Models. Timed Break Recall shall be provided as detailed in 
Specification S 1376. The Switch 5A-4 shall be fitted in position 'D' (Telephones 
784RR and 785RR only) with the associated latch rotated through 180° to achieve 
the non-locking facility. 

2.5 Table Models. The telephones shall be capable of completely replacing 
the Telephone 722/746/740 range (Diagrams N 822, N 846 and N 840) without changes 
to cabling, strapping and any other connexion on all relevant extension plan 
arrangements. 

2.6 Wall Models. The telephones shall be capable of completely replacing 
the Telephone 741 (Diagram N 841) without changes to cabling, strapping and any 
other connexion on all relevant arrangements. 

3. CONSTRUCTION 

3.1 The telephones shall be assembled in accordance with the relevant 
SM Specifications. 

3.2 The keypad used shall meet the requirements of SpecificationS 1457. 
In particular, the keypad shall be of single-contact-per-digit construction with 
no common contacts. 

The sender circuitry shall incorporate an integrated circuit for the generation 
of MF4 tones that is approved by PD1.1.1. Oscillators with only discrete circuitry 
are not acceptable. 
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3.3 The .P~$4~button-unit (ie the keypad and sender circuitry) shall be 
mounted in such a way that all add-on units designed for the dial equivalent 
telephone as listed in Diagrams N 820, N 848 and N 849 can be fitted in the 
normal way. The wires leading from the oscillator board shall be terminated 
on the transmission board using Tags 201A terminated as shown in 13/SD 77. The 
colour code of wires from the push-button-unit to the terminals on the trans
mission board shall be as follows:-

Terminal Number 

T1 
T2 
T2A 
T8 
T10 
T19A 
T19B 

Wire Colour 

Slate 
Blue 
Black 
Orange 
Pink 
Brown 
White 

It is permissible for the push~button-unit to have a lower number of 
connections than those listed - the colour coding must follow the same format 
however. 

3.4 The colours of the separate mouldings of the telephone shall match each 
other, where appropriate, to the satisfaction of the Quality Assurance Division 
of British Telecom. 

3.5 Handset Cord 

3.).1 Table Models. When viewed from the rear, the handset cord shall 
emerge from the right-hand cord outlet in such a way that the helix leads out 
naturally to the right-hand side of the telephone. 

3.).2 Wall Models. When viewed from the rear, the handset cord shall 
emerge from the left-hand cord outlet in such a way that the helix leads out 
naturally to the left-hand side of the telephone. 

3.6 Gravity Switch Mechanism (All Models except 786) 

3.6.1 Handset Rest 

3.6.1.1 Table Models. The handset, when resting within the 
cradle of the completely assembled telephone, shall depress the plungers down 
to the full extent of their travel as defined by the lugs within the telephone, 
not by the cover. 

3.6.1.2 Wall Models. The handset, when placed within the 
handset cradle bracket of the completely assembled telephone, shall depress the 
plungers such that the gravity-switch is fully operated and perceptible movement 
of the plungers follows before the handset comes to rest. 

J.6.2 The gravity switch plungers shall restore unaided, when the 
handset is removed, to the full height of their travel as defined by the lugs 
within the telephone, not by the cover. 

3.6.3 A )0 gms weight placed across the gravity switch plungers 
shall be insufficient to break contacts 4 and 5 of the gravity microswitch when 
tested electrically. 
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3.6.4 A 135 gms weight placed across the gravity switch plungers shall 
fully depress then as in 3.6.1. 

3.6.5 When the gravity switch plungers are fully depressed as in 3.6.4 
there shall be a perceptible amount of overtravel available on the gravity micro
switch button. 

3.6.6 When the gravity-switch l atch is engaged with the gravity swi tch 
plunger, contacts 4 and 5 and 1 and 2 of the gravity microswitch shall be broken 
when tested electrically. The latch shall drop freely out of engagement when the 
gravity switch plungers are fully depressed or the telephone cover is fitted. 

3.6.7 With a 0.4 mm feeler gauge inserted the gravity microswitch button 
and its operating lever, contact 1 and 2 of the microswitch shall make, when tested 
electrically, as the gravity switch plungers are restored to the upper limit of 
their travel as in 3.6.2. 

Slight adjustment of such lugs , levers and brackets as may be required to 
achieve the above adjustments is permissible. 

3.7 Gravity Switch Mechanism (786 Model Only) 

(a) With the handset removed from its rest, a force of 0.4 N applied 
vertically and centrally to the plunger bar shall be capable of depressing that 
bar until its lower edge is uniformly in contact with the cover of the telephone. 

(b) With handset removed from its rest and the plunger bar depressed 
as in (a), that bar shall restore, unaided, to the upper limit of its travel 
against a force of 0.02 N applied vertically and centrally. 

3.8 Latch Mechanism- 784/785 Type Telephones 

3.8.1 At least one of the latch plate stop lugs must bear against its 
mating face on the mounting bracket (Drawing DM0/141). The maximum deviation of 
the other stop lug shall be 0.1 mm. Pressure against the front face of the 
gravity switch plunger (Drawing DPL/1021) due to the latch plate assembly shall 
be not less than 0.3 N measured under the tip of the release latch bracket of the 
latch plate assembly (Drawing No. DLA/61). 

3.8.2 There shall be perceptible clearance between the gravity switch 
latches and their mating faces on the gravity switch plunger. 

3.8.3 The latch plate shall pivot freely over the working arc and shall 
latch and release when a .25 mm flat guage is placed between the stop lug and the 
appropriate mating face on the mounting bracket. 

3.8.4 All latches shall be in the interlocking position ie the operation 
of any plunger (Drawing DPL/1022) shall release any other already operated. 

3.8.5 A latched plunger shall not release when the gravity switch 
plungers are depressed slowly 1.6 mm but shall have released when the gravity switch 
plungers have completed i of their travel, as judged by eye. 

Slight adjustment of latches to meet the conditions in Clause 3.7.3 above is 
permissible. 
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3.9 Bell (All Models except 786). When the armature is resting on either 
of the pole faces the clearance between the hammer and bell gongs shall be not less 
than 0.4 mm the gongs being adjusted to give optimum ringing under the limiting 
circuit condition stated in SpecificationS 81. The ball of the hammer shall strike 
the gong 1.6 mm above the bottom edge, this adjustment being obtained by setting the 
bell hammer rod. 

3.10 Tone Ringer No. SA (786 Model Only). An approved version of Tone Ringer 
No. SA to S 1151 shall be used. 

3.11 Transmission Board. An approved version of 22 terminal board shall be 
used. 

3.12 Wiring (All Modes except 786) 

3.12.1 The flexes from the push-button unit shall be neatly grouped and 
formed inside the gantr:y or to the right side of the gantr:y when viewed from the 
front. 

3.12.2 The push-button unit and bell connexions shall not foul the bell 
armature or damp the bell gongs. 

3.13 Wir~ng (786 Model Only). The handset, line, tone ringer and push-button 
unit connexions shall be formed so as not to foul the gravity microswi t.ch or the 
operation of the gravity switch plunger mechanism. 

3.14 Transducers (All Models except 786). The handset shall be fitted with 
carbon transmitter 16 and Receiver 4T. The telephone shall conform to this 
specification when the carbon transmitter 16 is replaced by a non-carbon 
transmitter 21A meeting the requirements of SpecificationS 1377. 

4. PERFORMANCE 

4.1 Transmission Performance. With the sender disconnected, straps inserted 
between T8-T10, T19A-T19B and T2-T2A the assembled telephone shall meet the 
requirements of S1405 as relating to the telephone 746F. With these straps removed 
and the sender correctly connected the send, receive, sidetone and loudness ratings 
shall not be degraded by more than 0.5dB each. 

4. 2 MF Signalling Performance 

4.2.1 Frequency. Each keypad digit shall be represented by a combination 
of two signalling frequencies, one frequency from each of the low and high groups. 
Both frequencies shall be applied simultaneously to the line. The signal 
designation and coding shall be as shown in Table 1. 

TABLE 1 

~ 
HIGH GROUP FREQUENCY (Hz) 

1209 1336 1477 

LOW 697 1 2 3 

GROUP 770 4 5 6 

FREQUENCY 852 7 8 9 

(Hz) 941 * 0 # 

4.2.2 Environment. The telephone shall function correctly over the 
temperature range -1ooc to +50°C. 
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4.2.3 Freguency Tolerance. The output frequencies shall be maintained 
'· within ±1.1% of their nominal values. 

4.2.4 Sending Levels. The sending levels shall be for-

the high frequency group: -6 d:Bm ± 2 dB 

the low frequency group: -8 d:Bm ± 2 dB 

with a restriction that the level of the higher frequency component of the com
pound signal shall be 2 dB ± 1 dB above the level of the lower frequency component. 

The telephone shall meet the above sending level requirements, using the test 
circuit shown in Fig 2, when the line current is varied between 25 mA and that 
current given by a 55 volt battery in series with the 400 ohm total feed resistance, 
a zero line and the telephone itself. 

4.2.5 Unwanted Freguency Components 

4.2.5.1 When the signal is output 

(a) the total power level of all unwanted frequency 
components shall be at least 20 dB below the level of the low group frequency 
component of the signal. 

(b) the level of any individual unwanted frequency 
component shall not exceed the following limits: 

- in the frequency band 300-3400 Hz: -33 d:Bm 

- in the frequency band 3400-5100 Hz: -33 d:Bm 
at 3400 Hz falling at 12 dB per octave to 
5100 Hz 

- in the frequency band 5100-7600 Hz: -40 d:Bm 

- in the frequency band 7600-8000 Hz: -40 d:Bm 
at 7600 Hz falling at 12 dB per octave 
(-41 d:Bm at 8000 Hz) 

- in the frequency band 8000-9400 Hz: -41 d:Bm 

- in the frequency band 9400-50000 Hz: -41 d:Bm 
at 9400 Hz falling at 12 dB per octave 

- in the frequency band above 50000 Hz: -70 d:Bm. 

4.2.5.2 When the signal is not being sent (and not during the 
signal rise and fall times) the power level of any single frequency emitted from 
the MF4 sender of the telephone shall not exceed -80 d:Bm at the telephone output 
(ie across T8 and T19). 

4.2.6 Risetime. The requirements of 4.2.3, 4.2.4 and 4.2.5.1 shall 
be met before 5 ms from the commencement of the signal output. 

4.2.7 Falltime. The requirements of 4.2.5.2 above shall be met before 
5 ms from the cessation of the signal output. 
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4.2.8 Signal Timing. Whenever a keypad button is depressed, the 
2 signalling frequencies corresponding to the button (see Table 1) are sent to 
line. They continue until the button is released. However if the button is held 
down for a short duration such that it is released before approximately 70 ms of 
signal have been sent, then the sender shall automatically maintain the signal 
output until this signal duration is achieved. This is known as signal 'stretching' 
and results additionally in a keypad storage requirement. Figure 4 shows the 
timing diagram. 

4.2.8.1 Signal Duration 

(excluding risetime). 
(a) The minimum Signal Duration (T1 ) shall be 70 ± 5 ms 

(b) If, after the elapse of this duration, the button 
remains depressed the signal duration shall be extended until the button is 
released. 

4.2.8.2 Pause Duration 

(excluding falltime). 
(a) The minimum Pause Duration (T2 ) shall be 70 + 5 ms 

(b) If, after the elapse of this duration, no further 
signal is required to be sent the pause duration shall be extended indefinitely 
until the start of the next signal output. 

4.2.9 Buffer Storage. The telephone shall be capable of sending signals 
and pauses meeting the requirements of 4.2.8.1 and 4.2.8.2 when the subscriber 
actuates and releases any three keypad buttons within 225 msecs. The signals sent 
shall accurately correspond to the digits keyed. The second digit of two digits 
pressed and released within 70 msecs need not be so detected. 

4.2.10 Commencement of Signal Output. Clause 4.2.9 above normally 
requires at least one digit of buffer storage in the sending integrated circuit. 
Provided this buffer storage is not in use, ie the subscriber is keying slowly, 
then the signal output shall co~ce within 15 msecs of the depression of the 
corresponding keypad digit. 

5. ELECTRICAL CHARACTERISTICS 

5.1 Impedance. The return loss of the sender against a non-reactive 
resistance of 600 ohms shall be at least 14 dB in the frequency band 300-3400 Hz. 

5.2 Speech Suppression. When a button is depressed or a signal is output, 
the speech sending efficiency of the push button telephone (from microphone to 
line) shall be decreased by at least 60 dB. This requirement shall be met within 
15 msecs. 

5.3 Holdover. The speech suppression of at least 60 dB shall continue for 
1000 ± 50 ms after the cessation of signal output. The sending efficiency of 
the push button telephone (from microphone to line) shall then be restored to 
normal within a further 100 ms. 

Should a button be depressed or a signal be output before the expiry of the 
holdover duration, then the speech suppression shall be maintained and the hold
over period shall be restarted when the button is restored or the signal ceases. 

5.4 Insulation Resistance. The resistance measured between metallic points 
which are required to be electrically isolated shall be not less than 5 megohms 
when measured with 250 volts d.c. 
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S.S Overvoltage Protection. With the handset on-hook the telephone shall 
withstand without breakdown or physical empairment the surge caused by charging 
capacitor C1 of the test circuit shown in Fig 6 to 4 kV and then discharging by 
closing the contact. The test shall be repeated for both line polarities. With 
the handset off-hook the telephoneshallwithstand without breakdown or physical 
impairment the surge caused by charging capacitor C1 of the test circuit shown 
in Fig 6 t o 1i kV ;and then discharging by closing the contact. The test shall be 
repeated for both line polarities and the telephone shall be energised during the 
test by a suitably. protected or expendable power source providing at least 25 rnA 
line current through the telephone. 

NOTE: The Telephone Units (see Clause 3.11) are to be equipped with a Protector 11A, 
which should offer adequate primary protection. 

S.6 Ringing Current. The telephone, with handset off-hook shall be capable 
of withstanding without breakdown or physical impairment 10 cycles of ringing 
current. The test circuit of Fig 9 shall be used. 

S.7 Transient Voltages. It is a design aim that the peak voltage of 
transients generated to line during the operation of the sender shall not exceed 
1 volt. The level of acoustic shock generated during the operation and release 
of any button shall be subjectively assessed to be nor worse than that caused by 
operation and release of the gravity switch. 

S.8 DC Conditions 

5.8.1 The sender shall be powered by the line current feed. 

S.8.2 The sender shall function correctly with either normal or reversed 
current feed. 

S.8.J In the transmission mode the sender shall not: 

(i) Shunt from the transmission circuit more than O.SmA on 
a 1250 ohm line, increasing proportionately to 1.SmA on a zero ohm line (ie current 
at T8 minus current at T10). 

(ii) Introduce a voltage drop of more than 2.S volts, including 
the diode bridge, when measured with a loop current of 22mA (ie voltage across 
Terminals T8-T19A minus T10-T19B). 

The circuit for these tests is shown in Fig 10. 

S.8.4 The effective d.c. loop resistance presented by the telephone to 
the A and B wires whilst connected to a line shall be such that V-I characteristics 
of the telephone in the transmission and signalling states shall be contained within 
the permitted area of Fig S. 

The conditioning necessary for carbon transmitters is detailed in S140S. 

S.8.S The d.c. loop shall be maintained during signalling. 

S.8.6 With the telephone off hook in either the speech or signalling 
state, the voltage across the output of the telephone, with the telephone powered 
as in Fig 2 with a SS volt battery and zero line, shall not be prevented from 
rising to 18.5 volts. 

S.9 Confidence Tone. When any button is operated with the handset lifted and 
normalised, the transmission circuit shall be rendered inoperative and the 
appropriate tones sent to line. A 'Confidence Tone' composed of the same frequencies 
as those sent to line shall be ac coupled into the receiver. The combined levels of 
these tones measured across a 150 ohm resistor inserted in place of the Receiver, and 
with the transmitter replaced by a 68 ohm resistor, shall lie between -40 dB and 
-52 dB relative to 1 volt. This requirement shall be met with any length of O.Smm 
artificial cable between zero and 6 Km. 
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The. telephone shall be marked on the base with the ET abbreviated title, the 
approved letters identifying the manufacturer, and the last 2 figures of the year 
of manufacture followed by ·the mark number, eg: 782 FHE 99/1. The letters FHE 
are typical and shall be replaced by the approved letters allocated to the 
manufacturer~ 

7- REFEREJ.iJCES 

8. HISTORY 

Date 

April 1976 

September 1977 

June 1978 

August 1978 

October 1980 

.. F-ei:r::rua;ry ·~,81 

~~-~. {.1/PJM/4673/25 

Specifications Drawings DiaB:f:aiDS 

ES 2011 DLA/61 N 820 
ES 9000 DM0/141 N 822 
D 1000 DPL/1021 N 840 
s 81 DPL/1022 N 841 
s 1376 SD77 N 846 
s 1377 N 848 
s 1440 N 849 
s 14.57 
s 1151 s 1405 .. 

Issue 

Open 

A 

E 

c 

D 

Details 

Clauses from S 1009 brought into this spec. 

"R" and 11RR 11 teles added. Requirement for lamp 
opals and fittings on 784 removed. Fig 1 added. 
Clause 4.6.~ removed. Light French Grey escutcheons 
now Elephant Grey. 

New 22 Terminal Transmission board specified 
(Clause 8.10). Confidence Tone added (Clause 4 • .5). 

Clauses from POR 1151 brought into this 
specification. Signal levels raised. 
Telephone 786 added. Reference to British Telecom 
added. 
Transmission requirements defined by reference 
to ·s l 4os.,;·- · Sender voltage drop and bleed current 
specified. 

END OF SPECIFICATION 

Post Office Telecommunications Marketing Executive 
Product Development (Voice) 
PD1.1.1 
Procter House 
100/110 High Holborn 
LONOON 
wow 6 LJ) 
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APPENDIX 1 

FEATURE CLAUSE TEST TEST CONDITIONS CIRCUIT 

Transmission 4. 1 As Telephone 746F 

Frequency 4. 2. 1 Fig 2 Full Range 

Frequency 4.2.3 Fig 2 Full Range 
Tolerance 

Sending 4.2.3 Fig 2 Full Range 

Unwanted 4.2 • .5 Fig 2 Short Line 
Frequency 
Components 

Risetime 4.2.6 Fig 2 Full Range 

Fall time 4.2.7 Fig 2 Full Range 

Signal 4.2.8 Fig 2 Short Line 
Timing 

Buffer 4.2.9 Fig 2 Short Line 
Storage 

Commencement 4.2.10 Fig 2 Short Line 
of Signal 

Retum Loss .5. 1 - Short Line 

Speech .5.2 Fig 2 Short Line 
Suppression 

I 
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COMMENTS 

S140.5 

-

-

Measure across 600 ohms and 
compensate for line and feed 
losses. 

From Spectrum Analyser. 

-

-

Telephone keypad contact 
replaced by a reed relay 
contact actuated as per Fig 8 . 
Photograph keypad input and 
tone output. 

Telephone keypad contact 
replaced by a reed relay 
contact actuated as per Fig 8 
and then as per Fig 9. 
Photograph keypad input and 
tone output. 

Photograph button down and 
resulting tone output. 

-

The transmitter is to be 
excited using a receiver 4T 
connected to an audio 
signal generator emitting a 
1 kHz tone adjusted to give 
0 dBm at the output of the 
telephone in the speech mode 
(handset 1 off hook', no buttons 
depressed). Photographs of 
the spectrum shall be taken 
with and without any keypad 
button depressed. 



FEATURE 

Holdover 

Insulation 
Resistance 

Overvoltage 
Protection 

Ringing 
Current 

Transient 
Voltage 

DC Conditions 

Confidence 
Tone 

Short Line 

Full Range 

X 2286S/TD 

CLAUSE TEST TEST CONTIITIONS CIRCUIT 

S.3 Fig 2 Short Line 

S.4 - -

s.s Fig 6 As in Clause 

S.6 Fig 9 -

S.7 Fig 2 Short Line 

S.8.3 Fig 10 Full Range 

S.8.4 Fig 2 -

S.9 Fig 2 Short Line 

Specification S 1289D 
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Page 2 

COMJVJENTS 

Telephone keypad contact 
replaced by a reed relay 
contact actuated as per 
Fig 8. Transmitter replaced 
as for Speech Suppression. 
Photograph keypad input and 
resulting line conditions. 

Use sui table insulation 
tester. 

-

Photograph button down and 
resulting tone output. 

Measure voltage drop and 
bleed current. 

Plot curve by varying line 
resistance and/or battery 
voltage. Compare results 
with Fig S. 

British Telecom may consider 
a subjective assessment is 
adequate for production. 

is defined as So volt battery, zero line and ambient temperature. 

is defined as battery volts set at 4S, SO and SS volts, temperature 
set at -10°C, ambient and +S0°C, line set from zero in 1 km steps 
to 6 kms. Therefore 63 measurements are required. 
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