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Specification for ‘M;niature Relay Unit, Plug-in Type,

for Railway Signaktig Pwtiposes Incorporating a DC.

Neutral Thermal T&e Element Re:lSy and an [ndepen-

dant TraGtive ArW&t ure D.C. NeUt ra~ Line Relay

. .—

The information contained in this docnment is confidential and must not
be used, reproduced, oopied or disclosed, other than for the purpose for
which this specification waa rele=ed.

Amendments

Arnnd No Date Text Affected I

1 November 19T2 Various Clauses

2 ~

3 August 1973 Appendix ‘E‘

4 January 198I Various Clauses

5 September198% Appendix *E*
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BRITISH RA~WAYS BOARD

_.—..

. .— ..-.-.

B.R. SPECIFICATION 962

FOR— —...

NINIATUM RELAY UNIT, PLUG~ TYPE, FOR RA~WAY SIGNMLING
mRPOSES INCORPORATING A D.C. NEUTRAL THEW TIME ELE~NT

RELAY AND AN INDEPE~ENT TRACTIW ARMATURE D.C. NEUTRAL LINE RELAY

1. “Fm-&–ti-

1.1 The relay unit covered by this specification includes a thermal time
element relay which may be used for railway signdl~ applications where
a nominal time delay betieen 30 seconds snd 120 seconds is required; in
addition We tit contains a d.c. neutral line relay which may be tlsedin
association witi or independently from the thermal time element relay.

The independent d.c. neutral line relay is single wound and is similar
in construction and function to the right hand relay covered by B.R. Specifi-
cation 96o. .

1.2 The basic construction of.&is relay unit makes it unsuitable for use
in extreme climatic conditions and the type tests (Clause 15) wtich are
applied to the thermal unit are less severe than thoseapplied ~o other
relays in &s series.

1.3 The thermal relay to this specificationis suitable for operating one
line relay of tie B.R. miniature type.

2. SCOPE

2.1 ~is specification relates to design requirements for the thermal ~“~~”- ~~...,,,

The t@e delay is obtained by the consecutive heating and cooling of a thermal ,
element.

2.2 The follo~ clauses define additions end amendments to B.R. Specifi-
catioti96o.

/Continued ....~. ~~
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> DEFINITIONS

3.1 For the purpose of
shall apply :-

Thermal elemwt

Hot centact

Cold contact

Themal mit

Heating ieriod

4. G~ERAL

4.i

-R—

The complete

this specification the following defidtions

A heat sasitive detice carrying a heater
winding aud which is capable of operating
electrical contacts.

A centact C1Osed by the thermal elme~]t
at the end of its heating period.

A contact closed by the thermal el~ent
when cold.

The tit comprising the themal element
and the associated hot”and cold contacts.

The time which elapses between the
energisation of the heater winding when
the thermsl unit is at ambient temperature
and““th—ei”akingof the hot contact.

Current from a battery or smoothed rectified
a.c. with a ripple content not exceeding
1.25% r.m.s.

A d.c. neutral line relay associated with
the thermal unit tich picks up aud sticks
up elect~cally if the thermal unit has
closed its hot contact.

A d.c. neutral line relay which may be
used in association with or independently
from the thermal unit.

assem~ly shall consist of two main parts, tiz :-

unit containing two tractive armature..~.c,i
line relays and a thermal unit.

(b) A plugboard into which the unit is plugged.

.5. ~

5.1 Clause 8 of B.R. Specification 96o ia replaced by the following :-

5.2 The rated lif of the therm~ tit and the associated relay (JS)
3shall be taken S.s10 cycles Waler specified conditions of operation where

one cycle consists of an operation followi~ by a release. The maximw
rate of operation shall be taken as 100 cycles daily.

5.3 The rat6d fife of the independent“d.~c,‘“netitralline relay shall
be taken’,as 106 cycles under specified conditions of operation where one
cycle c.oisists of sn operation followed by a release.
The rate of operation shall be takw as 250 cycles daily.
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\ ~.~ The relay unit shall be considered as having a possible period
of up to 3 years in reasonable storage conditions prior to being b~ught
into use without verification or examination and without any adverse
effect on its rated life.

6. CONTACTS

6.1 The contact springs of the relay JS in Appendix ‘rE!!shall be
fitted in “CTrbank, the thermal shall be fitted in “D” bank, and banks

.— IIAI1ad IIBIIshall be avs.ilablefor the “-i~d”e~~i-@-i~”-(~-R”)~61ay.

7. CONTACT ~UIPM~T

7.1 The standard contact eqnipment shall be as shown in the fo~owing
tables and they shall be disposed in accordance with Appendix !!CT1.:-

R.H.’Relay L.H. Relay
(-R) (JS)

Front Back Front Back

6 2 2 1

4 4 2 1

8. TRW UNIT

8.1 The thermal unit shall be mounted in the space normally occupied
by the ‘fDTrbank of contacts. The connections must be made in accordance
~tithAppendix ‘!E!tto this specification.

8.2 The heater winding shall be rated for operation on supply voltages
of either 24 volts or 50 volts as specified.

The m-um power consumption shall be 15 watts at rated voltage.

8.3 The heater winding shall be carried on and may be electrically
connected to a heat sensitive detice. This heat sensitive device must
not be used as a contact and must be insulated from any other met-c
part of the relay unit except as required to provide a circuit connection
for the heater winding.

9. TH=L UNIT CONTACT 5PR~CS

9.1 Clauses 12> 14, 15 and 16 of B.R.’Specification 96o are not
applicable to the contacts of the thermal unit.

9.2 Metal/metal !ho.t!l.@d. !!.cold~t.contaqts.*Q b~~~~.ji-d=di-’”The hot=
centacts shall be suitable for C1OSi”rig’“the–”ci=rc’ti-t~f-”t~eJS relay
throughout the rated life of the thermal unit and provision must be made
to minimise burning due to intermittent initial contact.

9.3 When the cold contact is just broken the hot contact must be open
at least 0.02!1and vice versa (see also Appendix TIE!!).

This ‘dimensionmay be reduced to O.015rtprovided an indepadent
stop prevats absolutely reduction of this gap. This stop is to be
mtirely separate from the stops called for in Clause 11.4.

B.R.”Specification 962 (Sheet 3) /Continued ...
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\

10.

11.

12.

13.

9.4 Contact pressure on the cold contact .~Tj>~ri=~~{~ri<3srnpeKSTure;
of 40°C. shall not be less than ~ oz. throughout the rmge of adjii–tient.

AMBIENT T~PERATURE RANGE

10.1 we thermal unit shall be designed go operate satisfactorily over
an smbient temperature range of O°C. - 40 C.

AD.TUS~~T OF THERMAL UNIT

11.1 The adjusting device must be accessible from the front of the
relay unit snd adjustment must be effected without the use of any special
tools. Access must be obtained with the unit located in the rack and
without removal of the relay cover. A minimum vertical gap of l!!between
adjscent rows of relays may be assumed. Opening of the mesns of access
for adjustment must not permit access to be obtsined to sny other part
of the unit.

11.2 The mesns of access for adjusbnent must be capable of being sealed
by means of a standard wire and lead seal.

11.3 The thermal unit shall be capable of adjustient so that the overall
operating time of the time element relay csn be vsried at +east between
30 seconds and 120 seconds at an mbient temperature of 20 C. This range
.ofadjustment must be available both on a smooth ~-.JC..sup~lyand on an
unsoothed full wave rectified single phase sinusoidal~XC.$ supply at
nominal voltage as measured on a moving coil-type instrument.

11.4 The range of adjustment is to be limited by means of stops such that
the requirements of Clause 9.3 is matits.inedand that at mtimum time
adjustment the hot contact would be closed before any permanent damage
could occur to the actusl thermal element through overheating.

EFFECT OF VOLTAGE VARIATION

12.1 An increase of 10% in the applied voltage must no~-result in a
decrease in time of more than 10% snd a decrease.of 10% in applj.edvoltage
must not cause an increase in the of more thsn 20%.

12.2 The relay must be capable of accepting, without damage, a voltage
of 20% above nominal for the duration of the heating cycle.

EFFECT OF T~PERANRE VARIATION

13.1 An increase or decrease of 200C.
temperature of 20°C. shall not cause a
10%.

above or below an smbient
variation in time of ‘morethan

B.R. Specification 962 (Sheet 4) /Continued ...
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14. R~ISTRATION COD~

t 14.1 The follow- codes shall apply to the relay unit covered by
this specification :-

Contact Contact
Code No. Voltage arrangement arrangement

of JS of -R

I 27 24 2F lB 6F 2B

128 24 2F lB @ 4B

t29 50 2F lB 6F 2B

130 50 2F lB @ 4B

This replaces the table in Clause 19.1 of B.R. Specification 960.’

15. TTPE TESTS

15.1 The following tests are to be applied to the thermal time elemat
relay in place of those defined in Clause 2Q of B.R. Specification 96o.

(i) The relay shall be subjected to 10,000 operations at
nominal voltage and an ambient temperature of 20 C.,
an interval of 10 minutes being aJ.lowedbetween the
commencemmt of each cycle. “~ch operation shall
include the energisation of a miniature neutral
relay to B.R. Specification 930A, and throughout the
test this relay shall pick up tithout hesitation and
shall remain energised until the ad of each cycle.

This test shall be carried out with the thermal relay
adjusted to its matimum nominal setti~ snd at the
conclusion of the test the actual time shall lie
between 5% less and 30% more than the original setting.

(ii) A test to prove that the relay unit will ~thstand
shocks equivalent to a free drop of I?ton to a solid
concrete surface.

B.R. Specification 96z (Sheet 5) /COntinue& ....
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(iii) A“’testto prove that the tit is free of resonance
effects under vibration of O.O05!Iamplitude at
frequencies between 3 and 40 Hz and of O.OOliT
smpfitude at frequencies between 40 and 100 Hz.
Under such conditions, with the relay in the full
operate position, the froti~]~~~-10Z~~h~E<Tz~~J2-> ..._..._
in ,Appendix I!E!Tshall give reliable centact and..wi.th..the...relay
in the full release POsition the back contact of this relay
shall give reliable contact. The cold contact of the
thermal nnit shall also give reliable contact under the
same conditions @en tested not less than 5 minutes after
the completion of sn operating cycle. This test will be
made with the vibration applied to the normally monnted
plugboard, with relay attached, in the vertical, side-to-
side and front-to-backplsnes.

(N.B. Amplitude measurements are peak-to-peak).

(iv) The unit, with the exception of the thems.1 element, shall
meet the requiremwts of Clause 20.1(iv) of B.R.
Specification 96o.

(v) The complete unit, including the thermal nnit, shall be
subjected to the frequence of climatic conditions set out
in B.S.2011 (1954), Clause 4.2.2, Classification H3, but
with the accelerated damp-heat test repeated five times.
The.-tests shall be made over a temperature rage from
-20°C”-EO--+Tj.0~.’.Following the application of these
COp-fi-ti”;ri”S--the’thermal element shall be dried out by the
application of current for a mtimum period of 2 hours,
after which the thermal unit shall meet the requiremwts
of Clause 9 of this specification and the whole relay
shall.be subjected &o a complete cycle of operation at
rated voltage at ~0 C. The variation from the set time
sha13.not exceed - 20%.

(ti) After the coils of the ne.trsl relays have been ener~sed
continuously for a sufficient length of time for the
temperature to reach a stable value, the temperature
measured at any point of the winding shall not exceed the
m-m permissible for the class of insulation in
accordance with B.S. 2757 (19s6). This test shall be
carried out at an smbient temperature of 600C. and tith
the relay energised at 20% above its rated voltage.

The relevant ~tracts from B.S.2011 (1954) are Set ollt
in Appendix rlF1fto this specification.

16. ACCEPTANCE TESTS

16.1 The relay shall be subjected to the following tests in place
of those defined in Clause 21 of B.R. Specification 930A :-

(i) With the relay adjusted at nominal voltage to operate
at its minimum time, a check to ensure compliance with
Clause 12.1 of this specification. A similar check is to
be made with the relay at its m~mnm time. An inte~al
of 10 minutes will be allowed between successive operations.

B.S. Specification 962 (Sheet 6)
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(ii)

(iii)

(iv)

A test voltage of 1000 volts a.c. ‘(r.m.s.) of sine wave
form at 50Hz, @plied for one minute between all
metallic parts of the relay snd other metallic parts
insulated therefrem. Tbis requirement shall include
the tests between separate coil windings, where
applicable, and between coil windings and metaLlic parts.
This test will not apply to the thermal element whether
or not the heater winding is connected to it.

A test on the contact springs of the relay unit similar
to that defined in Clause 21.1 (iii) of B.R. Specification
930A. A similar test to ensure that no current flows
between the hot wd cold contacts during the heating and
cooling cycle of the thermal tit.

Additiondly a voltage test to check that the independent
neutral line relay (-R) complies with Clause 18.2 (a) of
B.R. Specification 96o.

17. LABE2,LINGAND MARRING

17.1
the

Clause 22.1 of B.R. Specification 96o is to be replaced by
following :-

(i) Manufacturers name.
(ii) Reference No.
(iii) Serial number of tie relay unit.
(iv) Rated voltage.
(v) Range of timing adjustment.
(vi) Contact ~sngement.
(vii) Specification fid Code No.
(viii) Date tested (month and year is sufficient)

The reference
letters !lJNrl.

May.
.--\~9.72—----—

-.—..~.-____A—

number (Item (ii)) shall incorporate the
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