
A. 9.9.60.(H) 

POST OFFICE TELECOMMUNI CATI ONS HEADQUARTERS 

SPECIFICATIONS 1121A 

FOR 

PUSH BUTTON UNIT NO "jA, B, C AND D 

DRAvliNG NO 93090 

I N D E X 

1 • DESCRIPTION 
2. GENERAL 
3. CONSTRUCTION 
4 . PERFORI'1ANCE 
5 . SIGNALLING PERFORMANCE 
6. INSULATION RESISTANCE 
7. RELIABILI TY AND ENDURANCE 
8. MARKINGS 
9 . REFERENCES 

S 1121A 

1. DESCRIPTION 

1.1 The push button unit is suitabl e for use with polarised DC leg signalling 
system (Code C). The depres sion of a button presents to t he A and B \fires of the 
t elephone line the DC conditions shown in Figure 2. 

1. 2 Push Button Unit No 3A is for use with Telephones SA 4252 , 1/SA 4252 
and 2/SA 4252. 

1.3 Push Button Unit No 3B is for use with Tel ephone 3/SA 4252. 

1.4 Push Button Unit No 3C is for us e vrith Loudspeaking Telephone SA 4255. 

1.5 Push Button Unit No 3D is fo r use with push button uni ts 1/SA 4259 and 
2/SA 4259. 

1.6 Each push button on the unit v1hen depressed operates two make contacts 
and tvro common contact s, one make and one break. 

1.7 Push Button Unit No 3C has available for oper ating with each button, a 
f urther common make springset. 

2. GENERAL 

2.1 Specificati on D 1000 shall be taken as forming part of thi s Specification. 

2 . 2 When specif ications exist for individual components of t he uni t t he 
components shall be in accordance with t hose specifications . 
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3 . 1 The push button unit shall be constructed in accordance with Drawing 
93090 and connected in accordance with t he appropriate di agram referred to on 
that drawing. 

3 . 2 No part of the push button unit shal l be lubr i cated , except as 
indicated on the drawing. 

4. PERFORMANCE 

4.1 The total travel of each push button shall exceed 2.7 mm and shall have 
a pronounced collapsing act ion , i e , the operate force shall r each a maximum 
before the button has travelled 2 mm and shall then reduce by a lea st 50 gf. 

11- . 2 The make contacts associat ed with any button shall not make until the 
button has t ravelled 0. 25 mm from its normal position. 

4.3 The common make and break conta cts shall not operate until the make 
contacts referred to in par. 4. 2 have operated and once operated , shall restore 
fully before them. 

4.4 The make springset referred t o in 1.7 when fitted shal l operate before 
the common make and break contacts referred to in 4. 3. Once oper ated it shall 
restore after the common make and break contacts have restored. 

4. 5 1Ul make contacts except those referred to in par . 1 . 7 unl ess of micro­
switch construction shall have:-

4.5.1 A gap of a least 0. 25 mm between contacts when normal. 

4.5.2 Twin contact surfaces, independently tensioned so that they make 
simultaneousl y as f a r as ca n be judged by eye and so that when either pair of 
contact surfaces is parted by at least 0.25 mm the other pair shall not separate . 

4. 5. 3 A wiping acti on giving at l east 0.08 mm relat i ve motion between 
contact surfaces after t hey have been brought into cont act . 

4. 6 The combined contact fo r ce of t he twin make contacts referred t o in 
pa r . 11- . 5 sha l l be at least 50 gf when operated, measured just f orward of the 
contact surfaces towards t he free end of the spring. 

4.7 A push button shall not operate when a force of 200 gf is appl ied 
centrally on the button face in line with the direction of travel. It shall 
operate when this f orce i s i ncreased t o a maximum of 440 gf and shall be main­
tained in its operated state when this force is decreased to 285 gf . The button 
shall restore v1hen the force i s r educed to a mini mum of 70 gf . 

4. 8 The range of operating forces of all t he push buttons in any one push 
button unit shall not exceed 1 20 gf. 

4. 9 The digit and common make springset contac ts shall have stabi lized 
before the microswitches operate . The total duration of bounce when conta cts 
make or break on the microswitches shall not exceed 2. 5 ms . 
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4.10 The sequenci ng of the microswitch contacts shall be such that the 
br eak cont act breaks before the button has travelled 2 mm and the make contact 
makes subsequently and before the button has t ravelled 2.4 mm. (With normal 
operation of the butt on this setti ng will gi ve a t i ming sequence of the make 
contacts maldng within 5 ms of the break contact breaking) . 

4 .11 The mic roswit ch contacts shall have operated befor e the button has 
reached within 0. 3 mm of i ts full travel. 

L~ . 1 2 The springset r e f erred to in par. 1 . 7 shall have a minimum contact 
force of 15 gf when operated. 

5. SI GNALLING P'.ri!RFORMANCE 

5 .1 The completely assembled unit shal l be capable of passing a simple 
signalling test t o pr ove t he corr ect connexion of components and freedom from 
gross component faults . 

6. I NSULATI ON RESI S'rAJIJCE 

6. 1 The resistance measured between points which are required to be 
el ect ricall y i sol ated shall be not less t han 5 megohm vrhen measured with 250 
vol ts DC. 

7. ENDURANCE ~\W ERROR Rfl_TE 

7. 1 Qualification Approval 

7.1 .1 I tems wi ll be required for qualification approva l initially 
and thereafter at yearl y intervals . Each item will be subjected to a visual 
and mechanical examination together ·with a check of conta ct resistance before 
the tests . The measured contact r esis t ance shall not exceed the pole r esistance 
by more than 10 mil liohrns . The method of measurement will be in accordance with 
Specification D 2156 , Section 3.5 . (Definition:- The pole resistance is that 
part of the measured contact resistance from the points of measurement to the 
contact a rea s . Thus t he di fference between t he measured contact r esistance and 
the pole resistance i s the resistance at the poi nt of contact . ) Any item not 
conf orming to specification must be repl aced. 

7.1 . 2 The items will be subjected to a total of 120 ,000 button 
operations (10,000 on each) under the test conditions specified in para 7. 3. 
The output of the push- button unit will be monit ored and a count maintained of 
the number of i ncorrect signal s sent . 

7.1 .3 Endurance After the test described in 7.1 . 2, the unit shall be 
checked f or compli ance with each of t he following r~quirements :-

7.1 . 3.1 Each push-button shall operate wi th an applied force of 
not more t ha n 500 gf and shall t hen release with an appl ied force of not less 
then 60 gf . The force shall be applied as described in 4 .7 . 

7.1 . 3. 2 The combined contact force of t he twin make contacts 
measured as described in 4 .6 shall be at least 40 gf. 

7.1.3. 3 The r equirements described in 4.10 shall be met . 
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7 . 1 . 3 .4 The contact resistance measured as described in 7 . 1 .1 
shall not have increased by more than 1 0 milliohms. 

Non- compliance with one or more of these requirements is termed a fai lure 
of the push- button unit. Not more t han 10 per cent of the units shall have failed 
at 120,000 operations and t he product shall be shown to meet this requirement 
with at least 90 per cent confidence using a suitable sampling and assessment 
technique. 

In order to obtain data on the nwnber of operations to failure , tests may 
be interrupted at intervals to check whether or not the fail ure criteria ha ve 
been reached. Likewise tests may be extended beyond 120, 000 operations to 
determine the pat tern of failure . .Any unit f a iling at an intermedia te check 
point shall be withdrawn from the test but counted in the t otal number of 
f a ilures . 

7.1 .4 Error rate The error rate shall not exceed 1 in 1.2 x 10
6 

operations, an error being defined a s the sending of an incorrect signal on the 
operation of a button. vn1en tested to 120,000 operations as described in 7.1 .2 
the product shall be shown to meet the error rate requirement with a t least 
90 per cent confidence using a suitable sampling and assessment technique . Any 
unit failing t he endurance test of 7.1 . 3 at a n intermediate check point shall be 
withdrawn a nd a new unit substituted. The m.unber of operations during which the 
withdrawn unit was known to comply wit h the requirements of 7 .1 . 3 may be counted 
towards demonstrating achievement of the error rate. 

7.1 .5 After complet i ng the endurance test the items will be exposed 
to an atmosphere containing 25 ± 5 parts per million oxides of sulphur calculated 
as sulphur dioxide and 3 ,000 p.p . m ca rbon dioxide . The atmosphere will be 
produced by burning coal gas enriched with carbon disulphide vapour and the 
products of combustion diluted with clean air. The duration of the test wil l be 
20 days continuous exposure . The temperature of the test will be 25 + 2°C and 
the relative humidity will be 75 + 5 per cent. The contact resistance will again 
be measured a nd on the second closure t he measured contact resistance shall not 
have increased by more tha n 15 milliohms above that obtained in 7 .1 . 3. 

7 . 2 Production Tests 

7 . 2 .1 The manufacture shall conduct test s monthly to demonstrate 
continued compliance vlith the endurance and error rate requirements of 7 .1 . 3 and 
7.1 .4. 

Any push- button unit subjected to the endur a nce or err or rate test but not 
then meeting the requirements of this specificat ion shall be repl aced. 

The method of sampling a nd assessment and the action to be taken on failure 
of a sampling test shall be abreed with the PO Inspecting Officer. 

Test records shall be mainta ined and made ava ilable to the PO I nspecting 
Officer. 

7 . 3 Electri cal Test Conditions The tests spec.i f ie d i n 7.1 and 7 . 2 shall 
be ca rried out with the push-button unit connected in the cir cuit shown i n Fig 1 . 
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The unit shall be marked in t he position shown on the assembly drawing with 
the PO Stock list number , the approved code letters identifying the manufacturer 
and the l ast two figures of the year of manufacture followed by the mark number, 
eg 3A FHB 99/1 • 

9. REFERENCES 

Drawings 

93090 

TD2.3 . 2/4675/ 2 
March 1971 

Specificat ions 

D 1000 
D 2156 

END OF SPECIFICATI ON 

Telecommunicat ions Development Department 
Exchange Systems Division 
Procter House 
100/1 10 High Holborn 
LONDON 
WC1V 6LD 
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