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SPECIFICATION FOR MINIATURE TWIN TRACTIVE ARMATURE D-C.

SLOW-ACTING NEUTRAL LINE RELAY UNIT, PLUG-IN TYPE,

FOR RAILWAY SIGNALING PURPOSES

The information contained in this document is oonfidentid and must not
be used, reproduced, copied or disclosed, other than for the purpose for
which this specification was released.

.:,. .

Amendments

bnd No Date Text Affected

1 December 1971 clause 18.2(a) Operating voltages

I

4 Hay 1977 Clause ?8.2(a) - Operating Voltages

5 September ‘81 Clause 18.I(b) - W Power Consumption

6 September ‘82 Clause 18.I(b) Supersedes Amnd ~

i
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CP

BRITISH RAILWAYS BOARD

B.R. SPECIFICATION FOR MINIATURE RELAYS

FOR RAILWAY SIGNALING “PURPOSES

AMENDMENT NO. 2

APPENDIX Al

Withdraw the existing Appendix Al dated September, 1981 and substitute
the attached.

The maximum allowable overall (length) dimensions have been increased
as follows:-

dimension 2.746” (Max.) was 2.708” (Max)
dimension 2.309” (Max.) was 2.271” (Max)

This Appendix applies to all the Specifications listed below:-

930A, 931A, 932A, 933A, 934A, 936A, 938A, 939A, 940A, 941A, 942, 943,
946, 949, 960, 961, 963, 966 and 968.

.?
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,’

,.,
BRITISH RAILWAYS BOARD

“*
SPECI~CA~ON 963

~R—

MINIATURE TWIN TRACTIVE ARMATURE D.C.
SLOW-ACTINGNRUTR4L LINS -Y UNIT,
PLUGIN TYPE, ~R RAILWAY SIGNALING
PURPOSES.

1. Fo~ORD

1.1

1.2

1.3

The twin ~lay nnit covered by this specificationmay be used
where a dow to release and/or slow to pick up characteristicis
required.

Units to this specificationshall consist of &o relays *ich,
in effect, are electricallyand mechanic~y independent,housed
in a single enclosure ta tie dimensions of a single relay to
B.R. Specification930A. %h of the relays will always have
the same nomid characteristics.

These relays must not be used to break circuits in which the
enerm dissipatedat the contacts exceeds the limit given im Clause
12.1:- In ge;ersl, this means that equipment such as-
must be spark quench~.

2. SCOPE

2.1 This specifimtion relates to design requirements
twin tractive amture D.C. slow acting neutral line
plug-in type for use in railway signaling circuits.

3. DE~NITIONS

lever locks

for miniature
relays of the

3.1 “Forthe purpose of this specificationthe folloting definitions
shall applyj-

~

ml Operate

Release

ml Release

Front Contact

Pack ~ntact

That condition of a relay when sll front
contacts are just made.

That condition of a relay hen the armature
has completed its matimnm travel.

That condition of a relay when all frent
contacts have opened.

That condition which a relay assumes when
de-energised.

A contact which is made when its relay is
energised.

A contact which is made %en its relay is de-
energised.

/cont~d...
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Contact KLement

Contact Spring

L.H. Relay

R.H. Rela~

Q.

4. GENEW

“c

r

-2-

The contact piece which is attached to a
contact spring.

The spring strip to the end of which the
contact element is secured.

The relay which is on the left-hsud side
when viewed from the front in its working
position.

The relay wfich is on the right-hand side
when viewed from the front in its workiug
position.

Current from a battery or smoothed rectified
A.C. with a ripple content not exceeding1.25%
r.m.s. ;,

4.1 The complete assembly shall consist of two main parts, viz:-

(a) a twin relay unit containing two similar relays.

(b) a plugboard into which the unit is,plugged.

4.2 The unit shall be designed to have a minirmimbulk and weight
consistentwith the prime necessity for safety and reliability, ‘
and its constructionshall be such as to miniiniseaccidental damage
sustained during transit or installation.

4.3 The unit shall include a rigid baseplate which shall.form a part
of the plug-socketinter-connectionbetween the unit and its plug-
board.

4.4 The unit shall be aclosed in a cover which shall be so
constructed that the relays shall be clearly visible for inspection.
A retaintig device shall be provided for the cover such that the
cover cannot be removed without breaking a seal.

4.5 There shall be a tie clarance of 0.125!!between the cover
and any moving parts of the relays. The mterial of the cover and
cons.trnctionof the unit shall be such that the application of a
force of 30 lbs. at any point on the surface of the cover of the
assembled tit shall not result in its deflection to an extent
sufficient to interfere with the operation of the relays. The
material shall be of such resiliente that after removal of this
force it shall restore to its normal condition. The cover shall
be free from detrimentalwarping which may reduce this clearauce,
either from temperatureor moisture changes or long term agetig
or release of locked up stresses.

4.6 The cover and the baseplate of the unit, when assembled, shall
be dustproof.

963 (Sheet 2)

/cont7d...
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4.7 Surface 1eakage distances shall not be 1ess than 0.1251!
internal and 0.25!Texternal. Parts of the unit enclosed
when the unit is attached ro its plngboati =Y be regarded as
internal.

4.8 mere shall be a minimum of 0.015N clearance between any
moving part and any other part which might interfere with its
correct operation, and the design must be such that this
clearance is maintained throughout the rated life of “theunit.

4.9 A retsini% clip, as indicated in Appendix !B2! shall be
provided to hold the unit securely in its plugboard without
the possibility of the ~ec’crical comections becoming discon-
nected.

4.10 The md e‘portion of each inter-connection shall make
positive sliding contact with the fe~e portion.

4.11 The pe-ent relay rack wiring to the plugkard sha3.1he
terminated either by the soldeting or crimping to a connector
which shall allow up to a matinxumof two wires to be connected
to each ternd.nation.The maximum size of tire to be accommodated
will be of overall diameter not greater than 3.4 mm, and a
conductor diameter of 1.Ornm. The connector shall be positively
locked into the plugboati but shall be capable of being released
and withdraw CO petit easy disconnection.

5. DIMENSIONS.

5.1 The dimensions of the twin re3.ayunit and plugboard shall be
in accordance with Appendices !A.l!, fA.2t and !B.l!.

5.2 The retaining clip is to be in accordance with Appendix !B.2~.
The handle of the relay unit shall be such that with the unit in
position on its plngboafi the total force exerted by the clip on
the handle shall be not less than 20 lbs and shall not exceed 50 lbs.

5.3 wits with the same coding must be interchangeable.

6. MATE~ALS

6.1 All materials used in the construction of the ttin relay tit and
plugboafi shall comply titb the appropriate British Standati specification
unless othetise stated.

6.2 No materials shall be used in the construction of the unit ad
plugboard which would cause alteration in performance during stomge
life, =cept as provided for in ~ause 16.1, or which are not capatie
of maintaining all their essential electrical and mechs,nicflproperties
during rated service life.

6.3 fll non-metallic materid,s used in the unit and plugboard sha3.1
be non-hygroscopic, self-extinguishing,free from detrimentalharping,
deformation,or embrittlementand, whenot~spar$t, permanently so,
over the external temperature range -40 C to ~ C when both relays
are continuous y energised at 20% above rated voltage.

/cont~d...
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6.4

6.5

6:6

6.7

6.8

6.9

6.1o

-4-

D1 insdating materisls in contact tith current carrying
parts of the rdays and plugboard shsll comply with the folloting
test:-

Two # diameter electrodes shsll be placed ~’tapart on a
sample of th~ material, which is at a temperature of not
more ths.u20 C. The ss.mpleshall then be transferred to
a test chamber having temperature of 30°C and a humidity
of 85%. fie insulation resis~ce measured at a voltage
of 500v D.C. bemeen the electrodes shall,notthen fall
below 1 megohm while the sample remins in the test
chamber for a period of not less than 15 seconds.

No materisls shall be used in the construction of the unit and
plugboard which are capable of supporting growth of monld, 6r
which are subject to deterioration by exposure to sunlight.

ml parts, both separately snd in combination, shall either
be resistat to corrosio% or be so treated as to resist corrosion.
Dissimilar met~s used in contact with each other shall be so
chos=, or protecte~ as to minitise the effect of electro-chen!icsl
action.

fll the mterials used in the construction of the unit ‘ad
plugboar~ or for the impregnation of
chemically and physica3.lyinert over
specified in ~ause 6.3.

All soldend joints in conductors
solder. Non-corrosive flux shall.be

coils, etc. shall be
the temperature range

shall be mde tith soft
used in making s3.1soldered

joints and after completion of the soldetig opera;ion, any excess
flux shall be removed.

al screwed fastenings sh~ be securely locked to prevent
movement in serv’ice.Mechanical means which do not abrade the
surface and produce loose pieces of material sbsll be used to
secure sll pins, nuts, screws etc. against werkiug 100se.

Screw threads.in parts fabricated of s!ateria.ls‘*ich do not lend
themselves to su~cessful t.appin~shall be formed in metal bushes.

7. MOUNTING

7.1

7.2

7.3

~)6s(Sheet

The plugboard sM1 be so desigued that when the connector is
inserted all live metallic parts are shrouded against accidental
contact even tien the twin relay unit is removed.

The spring tags on the unit shsll be so constructed that in the
event of the unit being plriggedinto a plugboard having ~timum
tolerances, they shall afterwards mke effective contact if the
uuit is later plugged into a plugboard having mininunntolerances.

The registrationdevice shall be provided to prevmt an
incorrectly coded wit being plugged into a particular plugboard.
That portion of the registrationdevice carried on the unit shall
be incapable of alteration without breaking a seal and shall be
adequately protected against accidental breakage liable to permit
the unit to be plugged into the wrong plugboard. The schedule of
codes is shown in Appendix IDI.

/conc!d...
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7.< The code pins on the unit must not extend beyond the joint
face and my be up to l/16~fshort of this.

7.5 The electrode potential of the material forming that part of
the plugboard connector which makes contacts with the spring tags
of the unit shall lie between the vab~ of -O.55v and tO.10v as
measured against a saturated calomel electrode in sea water at 25°C.

$.. LIFE

8.1 The rated life of each relay shall be taken as 106 cycles under
specified conditions of operation where one cycle consists of an
operation followed by a release. The rate of operation shall be
taken as 250 cycles daily.

8.2 The twin relay unit shall be considered as having a possible
period of up to three years in reasonable storage conditions prior
to being brought into use tithout verification or exsmiuationand
without any adverse effect on its rated life.

9. }lAChETICCIRCUIT

9.1 fll parts forming magnetic circuit of the relays, i.e. armatures,
yokes and cores, shall be of suitable quslity maguetic materials so
as to ensure consistent perforrnsnce.

9.2 Non-adjustable residual stop pins of non-magnetic mterial shall
be provided which shall be so designed that each relay continues
to meet the requirementsof Clause 18.2 throughout its rsted life.

9.3 The magnetic circuits may use common components,provided that
the desi~ is such as to finim.iseinter-action betwem the two
relays (See Clause 18.2(c)).

10. ARMATURE SUPPORTS

10.1 Armatures shall be POsitivelylocated so as to prevent any
displatement other than that required for the proper operation of the
contacts.

10.2 The armatures shalI.be held in place in a manner which permits free
movement throughout the norrnslstroke. There shall be no displacement
of the a~tures as a result of tests carried out under Clause 20.1.

10.3 In units fitted with pivot bearings the armature pivots and bearings
shall be of dissimilar mterisls possessing a high resistance to
corrosion under service conditions, shfll fit rigidly in their supports,
and be suitably secured md so constructed that they cannot restrict
the desired motion of the armstures.

10.4 The design must be such that the breaking of a pivot shall not
allow any front contact to close irregularly.

11. COILS

11.1 Both relays must be capable of being continuously energised
simultaneously.

11.2 Each coil,winding shall be formed preferably frolnone continuous
length of conductor. If joints are necessa~ between coil conductors,
these s!lallbe sec!lrelysoldered and efficiently insulated.

9f13(Sheet .;)
/conttd...
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11.3 NO conductor of a mnaller diameter than 4 roils(42 SWG)
shall be used for coil tindings.

11.4 Coil resistance sballonot vary from the nominal value
by more than - 10% at 20 C.

11.5 Coil impregnationis not mandatory, but if carried out,
attention is drawn to ~ause 6.7.

11.6 The coils are to be co~ected as follows:-

Left-band Relay R2 Rd
=gh>tind Relay Rl R3

11.7 Each coil shall be so fixed as to prevent movement tith
respect to its core.

12. CO~ACTS

12.1 Contact ratings SM be as follows:-

~1 contacts stil be capable of carrying 3 amps continuously,
front contacts being considered with the relays in the full operate
position without injurious effect to the contact.

Over the rated life of the tti relay tit each contact sha.1.l.be :
capable of making and breaking a 12 volt circuit having a resistim
load with a switch-en surge of 5 amperes, dropping to a maximm steady
value of 2 amps after a further 100 milliseconds (equivalentto a
normal lmp circuit for a ~7 Imp).

Over the rated life of.the unit each contact shall be capable of
making and breaking the ‘currentin an nnqumch ed circuit consisting
of three parallel connected relays of a type covered by B.R.
Specification930A.

12.2 Each contact pair SW consist of at least one domed element.

12.3 Front contacts shall be non-fusible and back contacts may be metal/metfl,
subject to the previsions of Olause 14.7.

12.4 After a contact pair has been loaded to the requirementsof Olause
12.1 over the period of rated life of the relay, contact pressurss sh~l
be not less than 50% of those stipulatedin Olause 15.1 and there shall
remain a minimm distance of 0.020?!between the metal element of the
contact and the metal support of the associated non-fusible slemat.

13. CO~ACT EQOIPME~

13.1 The standard contact equipment shall be as show in the fallowing
tables and they shall be disposed in accordance tith Appadix tCr:-
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