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BR 960

.

Specification for

Miniature Twin Tractive

D. C. Neutral Line Relay

For Railway Signaling

Armature

Unit (Plug-in type)

Purposes

The informationcontainedin thisdocumentis confidentialand nust not
be used reproducedcopiedor disclosed,o’the]-than for the purposefo?
which this specificationwas released.

Amendments

Amd.No. Date Text Affected

1 Sept 1982 Clause 18: OperatingValues

2 NOV 1985 APPENDIX Al

t

t

I

BritishRailweys2eard
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CP

BRITISHRAILWAYSBOARD

.
-,

B.R. SPECIFICATIONFOR MINIATURERELAYS

FOR RAILWAYSIGNALING PURPOSES

AMENDMSNTNO. 2

APPENDIXAl

Withdrawthe existingAppendixAl datedSeptember,1981 and substitute
the attached.

The maximumallowableoverall(length)dimensionshave been increased
as follows:-

dimension2.746” (Max.) was 2.7081!(Max)
dimension2.309” (Max.) was2.271” (Max)

This Appendixappliesto all the Specificationslistedbelow:-

930A, 931A,932A, 933A,934A,936A,938A,939A,940A,941A, 942, 943,
946, 9L9, 960, 967, 963, 966 and 968.

,.
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—

BRITISHRAILWAYSBOARD

SPECIFICATIONNO. 960

FOR—

MINIATURETWIN TRACTIVEAR~TURS

D.C. NEUTRALLINE RELAYUNIT (PLUG-INTYPE)

FOR RAILWAy21GNALLINGPURPOSES

FORBWORD

This specificationsupersedesthe issuedatedFebruary1972.

This specification is issued by the Director of S & T Engineering$
British Railr Materials Management Group, Room l103,Rail Wouse,
Gresty Road, Crewe, CW2 6EA; from whom further copies may be
obtained.

Technical queries shall be referred to the above address. For
telephone enquiries the numbers are:-

BT (STD) 0270-532494
BT (STD) 0270-532345 FAX
BR (ETD) 05-32494
BR (ETD) 05-32345 FAX

REFERENCES

Referencein this specificationis made to:-

BritisbRailwaysspecification 831 - Connectorsfor BR miniaturerelays

930 - Niniaturetractivearmatured.c.
neutralline relay

BritishStandard 2757 - Classificationof insulating
materialsfor electricalmachinery
and apparatuson the basis of
thermalstability.inservice.

Where this specificationrequiresreferenceto BR specificationsand
BritishStandardsthe latestissueshallapply,unlessspeciallystated.
Wherereferenceis made to ‘Commonappendices’,theseare the ‘Common
appendices’for mtiiaturerelaY specificatiO.ns,fOr specificationsin the
BR 930 series.

:. GEHL

1.1 me twin relayunit coveredby this specificationmay be used for
all applicationsin which the d.c. neutralline relayscoveredby
BR Specificationno. 930 are employed,providedthat their
particularcharacteristicsare suitable.

1.2 ~ese relaysmust not be used to breakcircuitsin which the energy
dissipatedat the contactsexceedsthe limitgiven in clause 12.1.
2n general,this means that equipmentsuch as leverlocksmust be
sparkquenched.
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1.3

2. SCOPE

2.1

Units to this specificationshallconsistof two relays which in
effectare electricallyand mechanicallyindependent,housed in a
singleenclosureto the dimensionsof a singlerelay to
BR specificationno. 930. Eaoh of the relaysmay be fittedwith a
singlewindingor with two electricallyseparatewindingsend will
alwayshave the same nominalcharacteristics.

Circuitdesigninvolvingthe use of this relaymust have regard to
the provisionsof clause11.1.

This specificationrelatesto designrequirementsfor miniaturetwin
tractivearmatured.c. neutrallin~ relaysof the plug-intype fOr
use in railwaysignaling circuits.

3. DEFINITIONS

3.1 For the Durposesof this specificationthe followingdefinitions
shallapply;-

Operate

Full Operate

Full Release

FrontContact

ContactElement

ContactSpri~

L.H. Relay

R.H. Relay

DirectCurrent

.

4. DESIGN

That conditionof a relaywhen all front contacts
are justmade.

That conditionof a relaywhen the armaturehas
completedits maximumtravel.

That conditionof a relay when all frontcontacts
have opened.

That conditionwhicheitherrelay assumeswhen
de-energised.

A contactwhichis made when its relay is
energised.

The contactpiecewhich la attachedto a contact
spring.

The springatrip to the end of which the oontsct
elementis eeoured.

The relaywhich is on the left-handeide when
viewedfrom the frontin its workiogposition.

The relaywhich is on the right-bandside when
viewedfrom the frontin its workingcondition.

Currentfroma batte~ or smoothedrectifieda.c.
with a ripplecontentnot exceeding1.25% r.m.s.

t

4.1

4.2

The completeaasemblyshallconsistof two main psrte,viz:-

(a) A twin relayunit containingtwo similarrelays.

(b) A plugboardinto whicha relayis plugged.

The unit shallbe designedto have minimumbulk and weight
consistentwith the primenecessityfor safetyand reliability,and
its constructionshallbe such as to minimiseaccidentaldamage
sustainedduringtransitor installation.Copyright Network Rail 
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.
4.5

4.6

4.7

4.8

4.9

ti.lo

4.11

The
the

The

unit shall includea rigidbaseplatewhichshall form part or
plug-socketinterconnectionbetweenthe relayand ita plugboard.

unit shallbe enclosedin a coverwhich
that the relayshallbe clearlyvisiblefor
deviceehallbe providedfor the coversuch
removedwithoutbreakinga seal,

Thereshallbe a minimumclearanceof 0.125

shallbe so constructed
inspection. A retaining
that the.,covereennotbe

inchbetweenthe cover
and sny movingpart of the relays. The materialof the ooverand
constructionof the unit shallbe such that the applicationof a
forceof 30 lbs. at any pointon the surfaceof the ooverof the
assembledunit,shallnot resultin ite deflectionto an extent
aui’ficientto interferewith the operationof the relays. The
meterialshallbe of such resiliencethat afterremovalo.fthis
forceit shallrestoreto its nor~l condition.

The covershallbe free from detrimentalwarpingwhichmay reduce
this clearance,eitherfrom temperatureor moisturechanges,or long
termageingor releaseof lockedup stresses.

The coverand baseplateof the unit when assembledshall be
dustproof.

Surfaceleakagedistancesehallnot be less than 0.125 ilqchinternal
and 0.25 inch external. Partsenclosedwhen the unit is attachedto
its plugboardmay be regardedas internal.

Thereshallbe a minimumof 0.015inchclearanoebetweenany moving
part and any otherpertwhichmight interferewith Its correct
ope~ationand the designmust be such that this clearanceis
maintainedthroughoutthe ratedlife of the unit.

A retainingclip,ae ,indicatedin Commonappendix~~f shallbe
providedto hold the unit seourelyin its plugboardwithoutthe
possibilityof the electricalconnectionsbeodng dleconneated. ‘

The male portionof eaoh interconnection’shall,meke ~ positive
slidingcontactwith the femaleportion.

The permanentrelay raokwiringto””theplugboardshall be terminated
eitherby solderingor crtipingto.a oonneotorwhich.,allowsup to a
msximumof two wires to be.connectedto each tgrmina”tion.The
msximumsize of wire to be accommodatedwill be of overalldiameter
not greaterthan 3.4 mm with a conductordiameterof’.1.12mm. The
connectorshallbe positivelylockedinto the plugboardbut shallbe
capableof beingreleasedand withdrawnto permiteasy disconnection.

Sucha connectoris describedin BR specificationno. 831

5. DIMENSIONS
. .,,

5.1 The dimensionsof the twin relayunit and pl!ugboaid.ehalibe in
accordancewithCommon appendices‘Al~,~A2~,and ~Blt.

5.2 The retainingclip ia to bs in accordancewith Commonappendix‘B2’.
The handleof the unit shallbe such that with the unit in poeitlon
on its plugboardthe totalforceexertedby the clip on the handle
shallnot be less that 20 lbs.and shallnot exceed.50lbe.

5.3 All unitswith the same codingmust be interchangeable.
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6. MATESIALS

6.1

6.2

6.3

6.4

6.5

6.6

!.

6.7

“6.8’.,, ,,,., ‘

6.9

6.1o

6.11

All materialsused in the constructionof the twinrelayunitand
plugboardshalloomplywith the appropriateBritishStandardunless
otherwieestated.

No materialsshallba used in the oonsbruotionof the tit end
plugboardwhioh duringstoragelife,wouldcaueealterationin
perfoxce, exceptas providedfor in clause16.1. Neithershall
ati meterl~s ~ usedwhiohare not capableof maintainingtheir
relevantel~~id and meohanic~ propertiesdur~ rated servioe
life as apeaifl*.

All non-metallicmaterialsused in the tit and plugboerdshallbe
noo-hygroeco@o,eelf-extinguishing,free from detrimentalwarping,
deformation,or embrittlementand,when transparent,permanentlyso,
over the externaltemperaturerange-40°C to +60°Cwhen both
relaysare continuouslyenergisedat 20% aboveratedvoltage. (Only
On* windingon each relayin the case of doublewoundrelaya).

Ml insulatingmetarlalsin contactwith currentoarryingpartsof
the relaysend plugboerdshallcomplywith the followingtest:-

Two 1/4 inch dikter electrodesshallbe”plaaed1/8 inoh
aparton a eempleof the material,whl.ohis at a temperatureof not
more than 20°C. The sampleshellthenbe transferredto a test
chamberhsvinga temperatureof 30°C and a humidityof 85%. The
insulationresistancemeasuredat a voltageof 500 V do. between
the electrodes,shallnot then fell below1 Mn while the sample
renaiinsin the test bhsmbarfor a periodof not less thm 15 seconds.
,.,

No met~ials shallbe used in the oonstruotionof the unit end,
plugbosrdwhlehare capableof supporting~~ of mould,or which
are subjeotto deteriorationby exposureto sunli@t.

..:,1..,,

~1 partsboth separatelyand ti,,oombicationshalleitherbe
rtis~t to corrosion or be so tieabedas tb resint corrosion.
Disslmiler metals ueed in ogntsotwith eaoh other~11 .beso ehoaen
or,protectedaa to ~nlmise the effeatof eleatro-chemicalaction.

Alldt,wials used in th? constructionof tha.un+t and plugboardor
for the ~pregnetiond ooilseta. ebtilbe ohemioallyend
physicallyinertover.ti$tempe~ture -e apeolfiedin ‘oleuse6.3.
,~...,,.... . .. ..!..:,,,,, ,, ,,

‘@ soldered@ints ~’~ductor? shallbe ~de”u$b eoft solder.
N~-corrosiveflux shallbe used in _ all solderedjointsend
a“mar.@mp$etiofiof the solderingoperation,.enyexoesaflux shall
be removed....,.. ...... ... ...

,, .,,,

All ‘screwedfasteningsshallbe securelylockedt6 preventmovement
h service. Maohenioal-s whichdo not abradethe,scrfaoeand
produce’”loosepiecesof materialshallbe Weed to secureall pins,

.

nutatsorewe.,etc.,againstworkingloose.

Screwthroadain partefabricatedof materialswhichdo not lend
themselvesto successfultappingshallbe formedb metalbuties..,, ,

Silv~,or silverplatedcomponentsmust not be used in oombinstion
with Insuletlngmaterialssusceptibleto eilvertigration.
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7. t.10UNTING

7.1

7.2

7.3

7.4

7.5

The plugboardshallbe so designedthatwhen each cowectar is
insertedall live metallicpartsare shroudedagainstaccidental
contacteven when the unit is removed.

The springtags on the unit shallbe ao aonetrueted,~t i> the
eventof the unit beingpluggedinto a plugboardhavingmaxtium
tolerances,they shallafterwardsmake effectivecontactif the unit
is laterpluggedinto a plugboardhavingminimumtolerances.

A registrationdeviceshallbe providedto preventan incorrectly
codedunit being pluggedinto a particularplugboardp That portion
of the registrationdevicecarriedon the unit shallbe incapable,oF
alterationwithoutbreakinga eeal and shall be adeqbtely.protected
againstaccidentalbreakageliableto permitthe unit to be plugged
into the wrong plugboard.

The scheduleof codesis shownin CommonappendixlDi,which is an.
extractfrom BR specificationno. 944.

The code pins on the r lay unit must not extendbeyondthe joint
fface and may be up to /16 inch ehortof this.

The electrodepotentialof the materialformingthat part of the
plugboardcomector whichmakescontactwith
unit shall lie betweenthe valueeof -0.55V
againsta saturatedcalomelelectrodein aea

the springtags of the
and +0.10V as messured
waterat 25°C.

8. LIFE

8.1

8.2

The ratedlife of the relayshallbe takenas 1.06cyclesunder
specifiedconditionsof operationwhereone cycleconsistsof an
operationfollowedby a release. The rste of operationshall be
takenas 250 cycleedaily.

The unit shallbe consideredas havinga possibleperiodof UP to 3
yearain reasonablestorageconditionspriorto beingbroughtinto
use withoutverificationor examinationand wittioutany adverse
eftecton its ratedlife.

9. MAGNgTICCIRCUIT

9.1 All partsformingthe magneticoircuitof the rel@s i.e. arMStUreS
yokesand coresshallbe of suitablequalitymagneticmaterialso as
to ensure,consistentperformance.

9.2 Non-adjustableresidualstop pins of rion-magneticmaterialshall“be
provfdedwhichshallbe so designed that each relaycontinuesto
meet therequirements of clause18.2 throu~out its rated life.

9.3 The magneticcircuitsmay use co-n comr)onente.rJrovidedthat the
desig’nis
Attention

. .
suchas to minimiseinter-aotionbetweenthe two relays.
Is drawn to clauee18.2(c)on this point.

,;

,.
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