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‘l’hainformationoontdned in thisdocumentis confidentialand must not be
uoed otherthanfor the purposefor whioh thisspecificationwas released.

Amendments

Amd.Na Date Text Affected

1 SEPT.81 APPENDIX Al

2 NOV. 85 APPENDIx AI,.
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BR2TISHRAILWAYSBOARD

SPECIFICATIONNO. 966

FOR

MINIATURETRACTI~ ARMATURERELAYS,

(pLUG-IN“TypE) FOR

RAILWAYSIGNALING PURPOSES

FOREWORD

This specificationsupersedesthe issuedatedNay 1973....

This specificationis issued by the Director of S & T Engineering,
British Rail, Materials Management Group, Room 11(J3,Rail House,
Grea.tyRoad, Crewe, CW2 6SA; frnm whom further copies ssaybe
obtained.

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

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

REFERENCES

hefarencein thisspecificationis made to:-

BritishRailwaysspecification 831 Connectorsfor BR miniature
relays.

930 Minaturetractivearmatured.c
neutralline relay.

BritishStandard 2757 Classificationof insulating
materialsfor electrical
machineryand apparatuson the
basisof thermalstabilityin
service.

Where thisspecificationrequiresreferenceto BR specificationsand British
Standardsthe latestissueshallapply,unlessspeciallystated. Where
referenceis made to !Comon appendices, theseare the ‘Commonappendicesfor
miniaturerelayspecifi~tionst,for specificationsin the BR 930 series.

1. GENERAL

1.1 The relayscoveredby this specificationare of identical
physicaldimensionsto the BR 930 seriesof relays,but due to
the particularpropertiesrequiredof the relays,do not conform
to any of the BR 930 seriesof specifications.

1.2. Theserelaysmust not be used to breakcircuitsin which the
energydissi~ted at the contactexceedsthe limitgivenin
clause12.1. In general,this meana that equipmentsuch as lever
locksmust be sparkquenched.
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2. SCOPE

2.1.

-2-

~is specificationrelatesto the designrequirementsof BR
miniaturerelays;the mechanicalrequirementsare givenin the
body of the specification,and the specialcharacteristicsof the
particularrelayare givenin the relevant~F!seriesappendixto
thisspecification.

3. DEFINITIONS

3.1. For the purposeof thisspecificationthe followingdefinitions
shallapply:-

Operate Thatconditionof the relaywhenall
frontcontactsare justmade.

Full Operate Thatconditionof the relaywhenthe
armaturehas completedits maximum
travel.

Release Thatconditionof the relaywhenall
frontcontactshaveopened.

Full Release Thatconditionwhichthe relsyassumes
whende-energieed.

Front Contact A contactwhichis made when the relay
is energised.

~ck Contact A contactwhichis madewhen the relay
is de-energiaed.

ContactElement The contactpiecewhichis attached
to a contactspring.

CentactSpring The springstripto the end of which
the contactelementis secured.

OperateWinding A windingwhichwhen energisedat the
appropriatevoltagewillcausethe
armatureto move to the fulloperate
position.

MagneticLatch A permanentmagnetso arrangedin the
magneticcircuitto hold the relayin
the fulloperateposition.

ReleaseWinding A windingwhichwhen energisedat the
appropriatevoltagewill neutralfsethe . .
latchingmagnetand causethe arMatUre ,
to release. ..

A frentoontactpermanentlywiredin
serieswith the releasecoil suchthat
thiscoil cannotbe energisedunless
the relayarmatureis in the operate
position.

Currentfroma batteryor smoothsd
rectifieda.c. with a ripplecontent
not exceeding1.25$r;ss.s.

‘cut-OfffContact

DirectCurrent
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4. D=IGN

4.1.

4.2.

4.3.

4.4.

4.5.

.

4.6.

4.7.

4.8.

4.9.

4.10

The completeassemblyshallconsistof two main parts,viz:.

(a) A relay

(b) A plugboardintowhicha relayis plugged.

The relayshallbe designedto haveminimumbulkand weight
consistentwiththe primenecessityfor safetyand reliability,
and its constructionshallbe such as to minimiseaccidental
damagesustainedduringtranaitor installation.

The relayshallincludea rigidbaseplatewhichshallformpert
of the plug-socketinterconnectionbetweenthe relayand its
plugboard.

The relayshallbe enclosedin a coverwhichshallbe so
constructedthat the relayshallbe clearlyvisiblefor
inspection.A retainingdeviceshallbe previdedfor the cover
such that the covercannotbe removedwithoutbreakinga seal.

Thereshallbe a minimumclearanceof 0.125inchbetweenthe
coverand any movingpartof the relay. The materialof the
coverand constructionof the relayshallbe such that the
applicationof a forceof 30 lb at any pointon the surfaceof
the coverof the assembledrelay,shallnot resultin its
deflectionto an extentsufficientto interferewith the
operationof the relay. The materialshallbe of such resilience
thatafterremovalof thisforceit shallrestoreto its normal
condition.

The covershallbe freefrom detrimentalwarpingwhichmay reduce
this clearance,eitherfromtemperatureor moisturechangesor
long termageingor releaseof lockedup streses.

The coverand baseplateof the relaywhen assembledshallbe
dustproof.

Surfaceleakagedistancesshallnot be less than 0.125inch
internaland 0.25inch external. Partsenclosedwhen the relay
is attachedto its plugboardmay be regardedas internal.

Thereshallbe a minimumof 0.015inchclearancebetweenany
movingpartand any otherpart which❑ight interferewith its
correctoperationand the designmust be such that thisclearance
is maintainedtti”oughoutthe ratedlife of the relay.

A retainingclip,as indicatedin Commonappendix‘B2’shallbe
providedto hold the relaysecurelyin its plugboardwithoutthe
possibilityof the electricalconnectionsbecomingdisconnected.

The male portionof each interconnectionshallmake a positive
slidingcontactwiththe femaleportion.

“. -“ ,-Ffla, ,.,
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5.

6.

4.11. The permanentrelayrackwiringto the plugboardshallbe
terminatedeitherby solderingor crimpingto a connectorwhich
shallallowup to a maximumof two wiresto be comected to each
termination.The maximumsizeof wireto be accommodatedwill be
of overalldiameternot greaterthan3.4mm with a conductor
diameter“of1.12mm. The connectorshallbe positivelylocked
intothe plugboardbut shallbe capableof beingreleasedand
withdrawnto permiteasydisconnection.

Such a connectoris describedin BR specificationno. 831.

DIMENSIONS

5.1. The dimensionsof the relayand plugboardshallbe in accordance
with Commonappendices‘Alt,!A2’and lBl~.

5.2. The retainingclip is to be in accordancewith Commonappendix
‘B2’. The handleof the relayshallbe such thatwith the relay
in positionon its plugboardthe totalforceexertedby the clip
on the handleshallbe not less that20 lb and shallnot exceed
50 lb.

5.3. All relayswith the samecodingmust be interchangeable.

MATERIALS

6.1. All materialsused in the constructionof the relayand plugboard
shallcomplywith the appropriateBritishStandardunless
otherwisestated.

6.2. No materialsshallbe used in the constructionof the relayand
plugboardwhichduringstoragelife,wouldcausealterationin
performance,exceptas providedfor in clause15.1. Neither
shallamy materia=be usedwhichare not capableof maintaining
all theirrelevantelectricaland mechanicalpropertiesduring
ratedservicelifeas specified.

6.3. All non-metallicmaterialsused in the relayand plugboardshall
be non-hydroscopic,self-extinguishing,freefromdetrimental
warping,deformation,or embrittlement,and when transparent,
permanentlyso, over the externaltemperaturerange -40°Cto
+6o0cwhen the relayis continuouslyenergisedat 20% above
ratedvoltage.

6.4. All insulatingmaterialsin contactwithcurrentcarryingparts
of the relayand plugboardshallcomplywith the followingtest:-

Two 1/4 inch diameterelectrodesshallbe placed1/8 inch
aparton a sampleof the material,whichis at a temperatureof
not more than 20°C. The sampleshallthenbe transferredto a
test chamberhavinga temperatureof 30°Cand a h@dity of
85%. The itiulstionresistancemeasuredat a voltageof
500 V.d.c.betweenthe electrodesshallnot then fallbelow1 M~
whilethe sampleremainsin the testchamberfor a periodof not
less than15 seconds.
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7.

6.5,

6.6.

6.?.

6.8.

6.9.

6.10

6.11

-5-

No materialsshallbe used in constructionof the relayand
plugboardwhichare oapableof supportinggrowthof mould,or
whiohare subjectto deteriorationby exposureto sunlight.

All partsbothseparatelyand in combinationshalleitherbe
resistantto corrosionor be so treatedas to resistcorrosion.
Dissimilarmetalsused in contactwith eachothershallbe so
chosenor protectedas to mintiisethe effectof electro-chemical
action.

All materialsusedin the constructionof the relayand plugboard
or for the impregnationof coilsetc., shallbe chemicallyand
physicallyinertoverthe temperaturerangespecifiedin clause
6.3. ,,-.

All solderedjointsin conductorsshallbe madewith soft
solder. Non-corrosivefluxshallbe usedin makingall soldered
jointsand aftercompletionof the solderingoperation,any
excessfluxshallbe removed.

All screwedfasteningsshallbe securelylockedto prevent
movementin service. Mechanicalmeanawhichdo not abradethe
surfaceand produceloosepiecesof materialshallbe usedto
secureall pins,nute,screws,etc againstworkingloose.

Screwthreads”inpartsfabricatedof materialswhichdo not lend
themselvesto successfultappingshallbe formedin metalbushes.

Silveror silverplatedcomponentsmust not be usedin
combinationwithinsulatingmaterialssusceptibleto silver
migration.

MOUNTING

7.1. The plugboardshallbe so designedthatwhen’the connectoria
insertedall livemetallicpartsare shroudedagainstaccidental
contactevenwhen the relayis removed.

7.2. The springtagson the relayshallbe so constructedthatin the
eventof the relaybeingpluggedintoa plugboardhavingmaximum
tolerances,theyshallafterwardsmake effectivecontactif the
relayis laterpluggedintoa plugboardhavingminimumtolerances.

7.3. A registrationdeviceshallbe providedto preventan incorrectly
codedrelaybeingpluggedintoa particularplugboard.mat
portionof the registrationdevicecarriedon the relayshallbe
incapableof alterationwithoutbreakinga sealand shallbe
adequatelyprotectedagainstaccidentalbreakageliableto permit
the relay,to be pluggedintothe wrongplugboard.

The scheduleof codesis shomin CommonappendixID],whichis
an extractfromBR specificationno. 944.

7.4. The code pinson the relaymustnot extendbeyondthe.jointface
and may be up to 1/~6 inchshortof this.

7.5. The electrodepotentialof the materialformingthatpartof the
plugboardconnectorwhichmakeacontactwith the springtagsof
the relayshalllie betweenthe valuesof .0.55V and +0.10V as
measuredagainsta saturatedcalomelelectrodein ,seawaterat
250C.
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LIFE

8.1. The ratedlifeof the relayshallbe takenas 106 cyclesunless
statedotherwisein the relevant‘Frseriesappendix,under
specifiedconditionsof operationswhereone cycleconsistsof an
operationfollowedby a release.

The rate of operationshallbe takenas 250 cyclesdaily,unless
statedotherwisein the relevantappendix.

8.2. The relayshallbe consideredas havinga possibleperiodof up
to 3 yearsin reasonablestorageconditionspriorto being
broughtintouse withoutverificationor examinationand without
any adverseeffecton its ratedlife.

9. MAGNETICCIRCUIT

9.1. All parts
armature,

formingthemagneticcircuitof the relay,i.e.
yokeand core,and permanentmagnetwhereprovided

shallbe of suitablequalitymagneticmaterialsso as to ensure
consistentperformance.

9.2. A non-adjustableresidualstoppin of non-magneticmaterialshall
be providedwhichshallbe so designedthat the relaycontinues
to operatewithin the specifiedvaluesthroughoutits ratedlife.

10. mMATURE SUPPORTS

10.1.

10.2.

10.3.

10.4.

10.5.

The armatureshall
displacementother
the contacts.

The armatureshall

be positivelylocatedso as to preventany
thenthatrequiredfor the properoperation

be heldin placein a mannerwhichpermits

of

freemovementthroughoutthe normalstroke. Thereshallbe no
displacementof the armatureas a resultof the testscarriedout
underclause17.1.

In relaysfittedwith pivotbearingsthe armaturepivotsand
bearingsshallbe of dissimilarmaterialspossessinghigh
resistanceto corrosionunderserviceconditions,shallfit
rigidlyin theirsupports,and be suitablysecuredand so
constructedthatthey cannotrestrictthe desiredmotionof the
armature.

In relaysfittedwith pivotbearings,the armaturepivotsend
bearingsshallbe cylindrical,and the bearingsshallbe not less
than 0.002inchor more than 0.004inch largerin diameterthan
the pivots. The end playof the armatureshallnot be lessthan
0.01 inchand not more than 0.02inch.

The designmustbe such that the breakingof a pivotshallnot
allowany frontcontactto closeirregularly.
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11. COILS

11.1.

11.2.

11.3.

11.4.

11.5.

Sachcoil windingshallbe formedpreferablyfromone continuous
lengthof conductor.If jointsare necessarybetweencoil
conductors,theseshallbe securelysolderedand efficiently
insulated.

No conductorof a smallerdiameterthan 0.1 mm shallbe
coilwindings. ....

Coil impregnationis not mandatory,but if carriedout,
is drawnto clause6.7.

The coil of a singlewoundrelavis to be connectedto

used for

attention

terminals
R1 and R2. The coilof the seco~dwinding,when provided,should
be connectedto terminalsR3 and R4, the connectionsto be so
made that the coilswouldassistwith likepolaritieson
terminalsR1 and R3 unlessstatedotherwisein the relevant‘Ff
seriesappendix. The contactprongsin positionR3 and R! must
alwaysbe provided.

Nheremore thantwo windingsare includedin one relaycasethe
connectionsto the windingsare givenin the releventappendix.

Sachcoilshallbe so fixedas to preventmovementwithrespect
te its core.

12. CONTACTS

12.1.

12.2.

12.3.

12.4.

Signaling contactratingsshallbe as follows:-

All contactsshallbe capableof carrying3 A .continuouslY,front
contactsbeingconsideredwith the relayin the fulloperate
position,withoutinjuriouseffectto the contact.

Overthe ratedlifeof the relayeachcontactshallbe capableof
makingand breakinga loaddetailedin the relevant‘I?tseries
appendix.

Over the ratedlifeof the relay,each contactshallbe capable
of makingand breakingthe currentin an unquenchedcircuit
consistingof threeparallelconnectedlinerelaysof a type
coveredby BR specificationno. 930.

Rschcontactpairshallconsistof at leastone domedelement.

Frontcontactsshallbe non-fusibleunlessstatedotherwisein
the relevant‘Ftseriesappendixand back contactsmay be
metal/metalunlessstatedotherwisein the relevantappendix,
subjectto the provisionsof clause13.7.

Aftera contactpair@s been loadedto the requirementsof
clause12.1 overthe periodof ratedlifeof the relay,contact
pressureashallnot be leaa than50% of thosestipulatedin
clause14.1and thereshallremaina minimu diatenceof
0.020inch betweenthe metalelementof the contactand the metal
supportof the associatednon-fusibleelement.
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13. CONTACTASSEMBLIES

13.1.

13.2.

13.3.

13.4.

13.5.

13.6.

13.7.

13.8.

13.9.

13.10.

13.11.

13.12.

~ntact springsshallbe formedin sucha way that theirmain
axes lie at not more than 45° from thedirectionof rollingof
the stripand so thatabruptchangesof dimensionsgivingrise to
high localisedstressesdo not occur.

The designshallbe such that springashallnot be subjectedto
any twistabouttheirlongitudinalaxis.

Contactelementsshallbe firmlysecuredso that theywill not
becomeloosein service,and the materialused for thispurpose
shallbe suchas not to causecorrosion.They shallnot be out
of centrewith respectto each otherby more than 0.02inch.

*tWhen the contactis fullyclosedthe distanceof the pointof
contactfrom the edgeof eitherelementshallnot be less than
half the distancefromthatpointto the centreof thatelement.

When the lastbackcontactis justbrokenall frontcontactsmust
be open by at least0.015inch,and viceversa.

All similarcontacts,i.e.eitherfrontor back,shallfunction
approximatelysimultaneouslywhen the relayis operatedor
releaaed.

If twincontactelementsare employed,theseshallbe coplanar
and shallmake or breakcontactapproximatelysimultaneously.

In the eventof any backcontactremainingclosedas a resultof
fusionor locking,it shallnot be possiblefor any frontcontact
on the relayto closewhen the relayis energisedat up to 35% in
excessof nominalvoltage. Alternativelybackcontactamust be
non-fusible.

Where frontcontactsare not of a non-fusibletype in the event
of any frontcontactremainingclosedas a resultof fusionor
locking,it shallnot be possiblefor any backcontactof the
relayto closewhen the relayis de-energised.

The relayshallbe designedso as to reducecontactchatter,
bounceand hesitationto a minimumon closureof the contact
elementsconcerned.When the relayis energisedat rated
voltage,or released,the contactelementsshallestablishsteady
contactconditionsin more than 20 ms afterthe initialcontact
closure.

Contactsof the non-fusibletypeshallbe so designedthat they
cannotbecomemechanicallylocked or fusedto the metalelement
by abnormalflowof current,and the formationof metalelements
shallbe such thattheywill not undercutthe non-fusibleelement
by continualrubbing.

The oontacttag of the springshallbe composedof unplated
phosphorbronze.

Otherdetailsof the contactassembliesare given in the relevant
*F* seriesappendtx.
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1.4.CONTACTPRESSURE

14.1. The minimumcontactpressuresfor signaling typecontactsshall
be as follows:-

Frontcontacts: One ouncewhen in ~11 operatepsition

Backcontacts : One halfouncewhenmetal/metal ) when in the
) full

One ouncewhenmetal/non-fusible ) release
) position.

15. CONTACTRESISTANCEOF SIGNALING TYPE CONTACTS

15.1. bntact resistance,wherecontactelementsare of metalshallnot
exceed0.05~ , measuredwhen the contactunitconcernedis
carrying100 mA d.c. Nhen one contactelementis of non-fusible
material,and the relayis in the fulloperateor fullrelease
position,a maximm contactresistanceof 0.2Q shallbe
permitted,the resistancebeingmeasuredwhen the contactunit
concernedis carrying100MAd.c. An additionalO.01~ is
permittedwhenmeasuredat the externalconnectionsthroughthe
plugboard.

The contactresistanceshallbe measuredat the manufacturers
workaimmediatelybeforeacceptanceor despatch.

16. TERMINALMARKINGS

16.1. Terminalpositionson the plugboardshallbe markedas indicated
in the relevantrFr sariesappendix.

N.B.: Nhen referenceis made to a terminalpositionin relays
coveredby this specification,the lettershallalwaysprecede
the number.

.7. TYPE TESTS

17.1. Typetestsshallbe appliedin orderto provethe following
features:-

(i) That the relayis able to withstandthe
life testsas specifiedin relevantappendix.

(ii) Thatthe relayis ao designedto withstandshocks
equivalentto a freedrop of 1 inchon to solid
concretesurface.
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19. LABELLINGAND MARKING

19.1.

19.2.

19.3.

A nameplategivingthe followinginformationshallbe attachedto
the relayin a conspicuous~sition:.

(i) Manufacturer’sname

(ii) Referencenumber

(iii) Serialnumberof the relay

(iv) Ratedvoltage

(v) Contactarrangement

(vi) specificationquotingnumber

(vii) Date tested,(monthand year

This nameolateshallbe so situated

of appendixand code number

is sufficient)

thatit is readilyvisible
when the ;elayis in its installedposition,and shalibe
securelyfixedin sucha mannerthat it doesnot obscurethe
movingparts&d cannotinterferewith the operationof the relay.

%ch coil shallhsveattachedto it, securedby the outside
binding,a tag whichshellbe clearlyand indeliblymarkedwith
the followingparticular:

(i) Manufacturertsreference

(ii) Resistance(nominal)at 20°C
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BRITISHRAILWAYSBOARD

*

BR SPECIFICATIONNO. 966

FOR—

MINIATURETRACTIVEARMATURERELAYS
PLUG-INTYPEFOR RAILWAYSIGNALING PURPOSES

AMENDMENTNO. 1

APPENDIXAl

Withdrawthe existing AppendixAl datedJan.1981and substitutethe
attached.

Sept.1981
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CP

BRITISHRAILWAYSBOARD .“

B.R. SPECIFICATIONFOR MINIATURERELAYS

FOR RAILWAYSIGNALING PURPOSES

AMENDMENTNO. 2

APPENDIXAl

Withdrawthe existingAppendixAl datedSeptember,1981and substitute
the attached.

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

dimension2.7461’(Max.) was 2.70811(Max)
dimension2.30911(Max.) was 2.27111(Max)

This Appendixappliesto all the Specificationslistedbelow:-

930A, 931A, 932A, 933A, 934A, 936A, 938A, 939A, 9hOA, 941A, 942, 943,
946, 9b9, 960, 961, 963, 966 and 968.

November1985
Copyright Network Rail 
Provided by IHS under license with Network Rail Licensee=Weston Williamson/5989497001, User=sam, albett

Not for Resale, 03/28/2016 03:09:01 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
`
,
,
`
,
,
`
`
,
`
,
,
`
`
`
,
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: NR BR 966 ISSUE 4 1987

http://avadocuments2026.com/doc/nr-br-966-issue-4-1987
http://avadocuments2026.com/doc/nr-br-966-issue-4-1987


I
I

.>
I

?

*

C
opyright N

etw
ork R

ail 
P

rovided by IH
S

 under license w
ith N

etw
ork R

ail
Licensee=

W
eston W

illiam
son/5989497001, U

ser=
sam

, albett
N

ot for R
esale, 03/28/2016 03:09:01 M

D
T

N
o reproduction or netw

orking perm
itted w

ithout license from
 IH

S

--`,,,`,,`,,``,`,,```,,,,,````-`-`,,`,,`,`,,`---

Full docum
ent details: N

R BR 966 ISSU
E 4 1987

http://avadocuments2026.com/doc/nr-br-966-issue-4-1987
http://avadocuments2026.com/doc/nr-br-966-issue-4-1987


.508”* .01O“ FROM JOINT FACE

TO CLIP SEATING N PLUGBOARD

t“ I

.060”MINIMUM
RADIUS .085”MAXIMIJM FOR
.120°MINIMUM ANGLE INDICATED,

\~RM OF THWAT TO BE
SUITABLE TO ACCOMCOA1-E
CLIP SHOWN IN AmNOtx .B~’
DIMENSICYN.A5/,6MINIMuW.

RAOIUS AND FORM OF SLOT TO
ACCOMMODATE CLIP WWN IN
APWNDIX B 2.

FIRST ANGLE PROJECTION NOT TO SCALE.

BRITISH RAIWAYS mARD.

COMMON APPENDIX FOR MINIATURE RELAY 5PECl FlCA-~10NS.

PLUGBOARD DIMENSIONS APPENDIX ‘A2’

SEATING FOR

RETA NING CLIP I
.Jarmuary 1 9=1

.
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