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1. SCOPE

1.1 Scope. This specification
instrument,designatedIndicator,

the Departmentof
Departmentsand

coversone type of electricalindicating
courseID-387/ARN.

2. APPLICABLEEOCUMENTS

2.1 Governmentdomrnents.

2.1.1 Specificationsand standards. The followingspecificationsand
standardsforma partof this specificationto the extentspecifiedherein.
Unlessotherwisespecified,the issuesof thesedocumentsshallbe thoselisted
in the issueof the Departmentof DefenseIndexof Specificationsand Standards
(DoDISS)and supplementthereto,citedin the solicitation.

&nef icialcomnents(recotunendations,additions,deletions)
and any pertinentdatawhichmay be of use in improvingthis
docmmsntshouldbe addressedto: UR-ALC/MNIRGN,RobinsAFB,
GA 31096-5609by usingthe self-addressedstand=dizati~
DoeunentImprovementProposal(DD Form 1426)appearingat
the end of thisdocumentor by letter.

I●
AMSCN/A FSC 5826
DISTRIBUTIONSTATEMENTA: Approvedfor publicrelease;distribution
is unlimited.
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SPECIFICATIONS

PEOERAL

L-P-513

PPP-S-636
Q-M-151
W-Z-325

MILITARY

MIL-F?-14
M&P-l 16
MIL-P-997

MX)-D-1OOO
M13A-5015
MIL-G5541
MZL-A-8625
MIL-P-15037

MIL-P-15047

MIL-P-17667
MILL-25142
MIL-C-26861

STANOARDS

MILITARY

MIL-STO-129
MILATB 130
LQD-STD-151
MIL-STD-794

MZL-STD-81o
MZL-STD-1651

MS3102

PlasticSheetend InsulationSheet,Electrical
(Laminata,Thefmosetting,PaPerSaea,PhenolicResin)
8oxes,Fiber
Metsls;GeneralSpecificationfor Inspectionof
ZincCoating,Electrodeposited

NbldingPlasticsand MoldedPlasticParts,‘lherumetting
Preservation,Methcdsof
Plastic-Material,Laminated,Thermcsetting,Electrical-
Insulating;Sheets,GlassCloth,SiliconeResin
Drawings,Engin&eringend Associatedlists
Connectors,Electrical
ChemicalFilmsfor Ahnninumend AluminumAlloys
AnodicCoatings,for Aluminwnand AluminumNloys
Plastic-Naterial,Laminated,‘Ihermcsetting,Sheets,
Glass-Cloth,Melamine-Resin
Plastic-Material,LaminatedTnermosettingSheets,Nylon
FabricRase,Phenolic-Resin
Paper,Wrapping,ChemicallyNeutral
LuminescentMaterisls;Fluorescent
CushioningMaterial,EleaticType,General

Markingof Shipments
IdentificationMarkingsof U.S.MilitaryProperty
Metals;TestMethcds
Part and Equ@nent, Proceduresfor Packagingand ~
Packingof
EnvironmentalTest Methodsand EngineeringGuidelines
InsertArrangementsfor MIL-C-5051,MT&~22992
(ClaSaesC; J, and R) and MIL-C-83723(SeriesII)
ElectricalConnectors
Connector,Receptacle,Electric,Rox Mounting,Solder,
AN Type

2.1.2 OtherGovernmentdomnenta, drawings,and publications.The
followingotherGovernmentdocuments,drswinga,and publicationsforma partof
this specificationto the extentspecifiedherein. Unlessotherwisespecified,
the issuesshellbe thosein effeeton the date of the solicitation.

DRAWINGS

U.S. Air Force

. .

2
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53C12824 Indicator,CourseID-387/ARN,Face Designand
ConnectorLmation

53C12825 WiringDiagram
.,

PUBLICATIONS
‘,

Air Force-NavyAeronautical
..

143 Specifications

IL387/ARN,CourseIndicator,Schematic~
,.

and Standardai Use of

(Copiesof apecificationa,standards,drawinga,publications,and other
Governmentdocumentsrequiredby contractorsin connectionwith specific
acquisitionfinctionsshouldbe obtainedfrom the contractingactivityor as
directedby the contractingactivity.)

2.2 ~. l%e followingdoannentforms.a partof this
specificationto the”extentspecifiedherein. Unlessotherwisespecified,the
issuesof the documentswhichare DoD adoptedshallbe thoselistedin the
issueof the DoDISSspecifiedinthe solicitation.Unlessotherwisespeoified,
the issuesof documentsnot listedin the DoDISSshallbe the issueof the
nongovernmentdowmenta which ia currenton the dateof the solicitation.,,

AMERICANSXICIETYFOR TESTINGk MATERIALS(ASTM)

ASTM B 633 Zink on Iron and Steel,ElectrodepositedCoatings of
.

(Application for copies of AS~ publication should be addressed h the ~‘
American Society for Testing and Materials, 1916Race Street,Philadelphia,
Pennsylvania19103.)

2.3 Orderof precedence.In the eventof a conflictbetweenthe text of
this specificationand the referencescited,herein,(exceptfor aaaociated
detailapacifications,specificationsheets,or MS atandarda)the text of this
specificationshalltakeprecedence.Nothingin thisspecification,however,
shallsupersedeapplicablelaws end regulationaunlessa specificexemptionhas
been obtained.

3. REQUIREMENTS ,

3.1 Material.

3,..1.1SF& ificationsandstandards. Specifications’and standardsfor”all
materials,parts,andGovernmentcertificationand,approvalof processesand
equipmnt, whichare not specificallydesignatedhereinand whichare necessary
for the executionof this specification,shall..beselectd in accordancewith
BulletinNo. 143,exceptaa provided.in‘thefollowingparagraph. ,,. .

I
3.1.1.1 Standard

~.
AN, !4S,or l& standardpartsshallbe used

wherevertheyare sultabe for,thepropose,and shallbe“identifiedby their

●
3
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partnumbers. Commercialutilitypartasuchas screws,bolts,nuts,cotter
pins,et cetra,may be used,providedtheydevelopsuitablepropertiesend are
replaceableby the AN, MS, or MIL standardpartswithoutalteration,and
providedthe correspondingAN, MS, or MIL part numbersare referencedon the
drawingsand in the partslists. In applicationsfor whichno suitable
correspondingAN, MS, or MIL part is in effecton dateof invitationfor bids,
conznercialpartsmay be usedprovidedtheyconformto all requirementsof this
specification.

3.1.2 Metals. Metalsshallbe of the corrosion-resistanttypeor shallbe
suitablyprotectedto resistcorrosionduringnormalservicelife. Materials
containedwithinhermeticallysealedinclosureaare consideredto be suitably
protectedfromcorrosion. Requirementsspecifiedfor fungicidaland corrosion-
protectivetreatment,anodizingof aluminumalloypsrtaand zinkcoatingsof
steelpartsare not applicablefor partswithinhermeticallysealedinatrunenta.

3.1.3 Nonmagneticmaterials. Nonmagneticmaterialsshallbe used for all
partsof the indicator,exceptwheremagneticmaterialsare essential.

3.1.4 Fungus-proofmaterials. Materialswhichare not nutrientsfor fungi
shallbe used to the greateatextentpracticable.In caseswherematerials
thatare nutrientsfor fungimust be used,suchmaterialsshallbe treatedwith
a fungicidalagent,as approvedby the procuringagency.

3.1.5 Protectivetreatment.When materialsare used in the construction
of the indicatorthatare subjact to corrosionin saltair or otheratmospheric
conditionslikelyto occurduringserviceusage,they shallbe protected
againstsuchcorrosionin a mannerthatwill in no way preventcompliancewith
the performancerequirementsof this apacification.‘lheuae of anv wotactive
coat,ingthatwill crack,chip,or scalewith age or extremesof a&o~pheric
conditionsshallbe avoided.

3.1.6 Plasticmaterials. Laminatedthermosettingplastic&terials shall
be in accordancewith the requirementsof L.-P-513,MIL-!.!-14,MIL-
P-997,MIL-P-15037;or MIL-P-15047.

3.2 Oesign. The indicatorshallbe designedfor use with a radio
receivingset and shallprovidethe facilitiesof a crosspointerindicator,
relativeheadingindicator,a courseselector,an anbiguityindicator,a
referenceheadingsignalfor the autcmaticpilotthroughan approachcoupler
unit,and a markerbeaconindicator.The verticalpointershallindicate

a

lateralpositionaldeviationfrcma selectedcmni-rangecourseor fromthe non
course!tglideslopesignalwhen landingwith the aid of an instrumentlanding
Systcsn.The relativeheadingindicatorshallshowthemagneticheadingof an
aircraftrelativeto a selectedanni-rangecourse. ‘lhecourseselector“aetn
knob shallbe usedto set up an omni-directionalrangecourseon the course
indicator.The ambiguityindicatorshallshowwhetherthe aircraftis on a
I!lyyor MFROM!Tradial(notaircraftheading). The markerbeaconlamp shall
providevisualindicationof the markerbeaconsignals. The flagalarmsshall
providenon-operationalindicationof the associatedelectronicequipments.

4
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3.3 Construction.The indicstorshellbe constructedaa thatno parts
shallwork loosein service. It shellbe builtb withstandthe straina,jars,
vibrations,end otherconditionsincidentto shipping,storage,installation
and serviceuae.

3.4 Performance.Tne indicatorshallmeet the performancerequirementof
Section4.

~ 3.5 Oetailaof components.

,3.5.1 Indicatorcase. Tne courseindicatorcaae shellconformto Drawing
53C12824. The case when providea hermeticallysealedenclosurefor the
internalmechani= of.the indicator.lhe designof the indicatorshallbe such
that the internalmechanismmay be removedfromthe case,replaced,and the
case resealed. llrisshellbe acccxnplishedwithoutthe uae of specialtoolsand
fixturea,unlessotherwiseapprovedby the procuringagency. The hermeticseal
shellbe so accomplishedthat the sealwil not be dependentuponmaterials
whichwill be affectedby the acticmof any atmosphericconditionto which the
indicator may be aubnittcd.

3.5.1.1 Case construction.The case shallbe constructedof a suitable
materialapplicableto hermeticsealingand thematerialshellbe uniformin
texturewith a smoothexternalsurface.

●
3.5.1.2 Case gas mixture. The case shallbe filledwith a mixtureof

nitrogenand heliumin the approximateproportionof 90% nitrogenand 10%
helium,by voltnne.me absolutepressureof the nitrogen-heliummixturein the
case shallbe approximately1 atxnoaphere.The Writy of nitrogenshallbe at
least99.5%,and watervaporcontentshallnot exceed0.02milli~SmS Per liter
(9 grainspar 1000cubic feet)at the fillingpressure. The p.rityof heliun
shallbe at least98%, and watervaporcontentshallnot exceed0.006
milligramsper literat the fillingpressure.

3.5.1.3 Bezelrin
+

The bezelring shallbe made of nonferrouslow
densitymetal and s 11 have a durabledull blackfinish. The ring shallbe
held in placeby meansof screwsproperlysecuredby leekwashersor similar
devicesof approveddesign.

3.5.2 Cover glass. The cover glassshallbe suitablefor hermeticsealing
and shallbe clear,f1at, and free fromflawswhich interferewith normal
readingof the indicator.

3.5.3 Face design. The facedesignshallbe in accordancewithDrawing
53C12824.

3.5.3.1 Fixd headingscale. ‘lheconstructionand markingof the fixed
headingscaleshellconformto Drawing53C12824. The backgroundof the dial
shallbe finishedin durabledullblack. The scaleshallbe calibrat~ from
Oo to 450 in 50 graduations~ch sideof the northpcsitionon the dialv

and each sideof the southpositionof the dial. ‘he 45° pointsshallbe

5
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labelecl‘145”.North,southand 45° positionsshsllbe indicatedby
triangularindexmarks. The lengthof the 5° graduationsshallbe
approximately1/16inchand the iengthof the iOO graduationsshallbe
approximately1/8 inch. The widthof the 5° graduationsshallbe
approximately0.015inch and the widthof the 10°graduationsshallbe
approximately0.020 inch. The heightof the nuneralsshallbe 0.090inch. The
triangleindexmarksat the northand southpositionsshallbe approximately
1/16inchwide and 7/64 inch long. Curvatureof the fixedheadingscaleshall
be held to an absoluteminimumto,eliminateparallaxas much as possible. me
trianglemarks at the 45° pointsshallbe the same as thoseat the northand
southposition.

3.5.4 Courseselector. The courseselectorshallconsistof a manually
rotatable36o” scalesynchronizedwith a 30 cyclesynchroresolverwith a tow-
phaserotor,the synchroof the relativeheadingindicatorand the synchro
controltransformer.The courseselectorscaleshallbe directreadingin
incrementsof one degree. Settingof the bearingscaleshallbe such thatzero
or northshallcorrespondto the zeroor northindicationfrom a slaved gyro
magnetic compass. There shall be a clockwise rotation of the resolver rotor
fOr corresponding increases in course selector settings. lhe set,t,ingknob
mechanism shall so operate that a clockwise rotation of the knob producesan
increasingcoursesetting. The mechanism”shallbe continuouslyrotatable. The
gear ratio(settingknob to bearingscale)shallbe approximately16:1. Height
of courseselectornwneralsshallbe at least3/16 inch.

3.5.4.1 Resolver. The resolvw shallconsistof a 30 cyclesynchro.—
resolverwith a two-phaserotorand two-phaseatator. For eachphaseof the ●
resolver,the statorimpedanceshallbe 169 plus J79 ohms and the rotor
impedanceshallbe 400 plus J125ohmswith a nominaltoleranceof plus or minus
10$when energizedfroma 30 Hz powersource.

3.5.4 .1.1 Resolverrotoroutputvoltage. Each rotoroutputvoltageshall
be 180millivolts,plus or minus 10%, underthe followingcoaxistentconditions:

a.

b.

c.

Seth resolverstatorphasesare energizedby a two-phase;30 Hz power
source.

When thereis a 90° phaseanglebetweenthe currentthroughthe two
resolverstatorphases.

me voltageacroasthe 1000ohm, plusor minus 1 ohm, noninductive
resistor(A to B, figure1) which is in seriea,with statorphase+1
is 2.07 volts,plus or minus2%, and is equalta the voltageacross
the 1000ohms,plus or minus 1 ohm, noninductiveresistor(C to D,
figure1) which is in serieswith statorphase-2.

6
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3.5.4.1.2 Electricalzero.

3.5.4.1.2.1 Phase-l. With
the 2 statorphasesand their
noninductiveseriesresistors
minus 10%,acrosseachof the

sufficient30 Hz voltageappliedacrosseach of
respective1000ohm,plus or minus 1 ohm,
to give a voltagedropof 2.07volts,plusor
resistors(measuredbetweenpointsA, B. C, and D

of figure-l),the outputvoltageof phase-1of the rotor (at cmne&ion pin S)
shallleadthe voltageacrossthe 1000ohm resistorin serieswith phas+l of
the stator(pointA, figure1) by 86.2°,plusor minus .05°when:

a. The indicatorcourseselectoris set at exactly300°,

b. The voltageacrossthe 1000ohm resistorwhich is in serieswith
phase-lstator(pointA, figure1) leadsthe voltageacrossthe 1000
ohm resistorwhich is in serieswith phas~2 stator(pointB, figure
1) by exactly90°.

3.5.4:1.2.2 Phese-2 With sufficient30 Hz voltageappliedacrosseach of
the 2 atatorp~~~ theirrespective1000ohm, plusof minus 1 ohm,
noninductiveseriesresistorto give a voltagedrop of 2.07volts,plus or
minus 10%,acrosseachof the resistors(measuredbetweenpointaA, B, C, and D
of figure1), the outputvoltageof phase-2of the rotor(at connectorpin Z)
shallleadthe voltagescrossthe 1000ohm resistorin serieswith phas-1 of
the stator(pointA, figure1) by 86.2°;plus or minus0.5°when:

a. lhe indicatorcourseselectoris set at exactly30°.

b. The voltageacrossthe 1000ohm resistorwhich is in serieswith
phase-1stator(pointA, figure1) leadsthe voltageacrossthe 1000
ohm resistorwhich is in serieswith phase-2stator(pointB, figure
1) by exactly90°.

3.5.4.2 Relativeheadingindicator.me relativeheadingindicatorshall
consistof a pointerand a fixedscale. The heedingpointershellbe pivotad
in the centerof the fixedscaleand operated~bymeansof a synchrounit
directlycoupledto the pointerby a shaftextendingthroughthe fixedscale.
The headingpointershallbe positionedbehindthe verticaland horizontal
indicatingpointers. Phasingof the heedingindicatormechanizmshellbe such
that the headingpointershallpointto the zeroor 12 o’clockpositionon the
dial,when the courseselectoris set at 000, and this shellbe the high null
positionof the headingsynchro. An.increasein the mechanicalcoursesetting
shellcausea correspondingcounterclockwisemovementof the synchrostator
when viewedfromthe frontof the wurse indicator.

3.5.4.2.1 Mechanicaldamping. ‘he relativeheadingsynchrounit shallbe
mechanicallydamped. Dampingprovisionsshellbe suchthat therewill be no
spinningof the headingpointerand oscillation,if present,shalldampout in
lessthan 3 seconds.

8
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●

3.5.4.2.2 Headingsynchrounit. The self-synchronousmotorused for
obtainingremoteindicationof headingshallconsistof a salienttwo-pole,
single-p@e rotorwhichshallbe rotatablein a Y-connected,three-phase
stator,26 tK.35volts,400 Hz, Plus or minus 5%, singlephase,,alternating
current, shall furnish the rotor (primary) excitation.

3.5.4.2.3 Heading SYnchro electricalcharacteristics.The headingsynchro
shalloperatewith the followingelectricalcharacteristicsand with normal
excitationof 26 volts,400 Hz, single-phase
the primary(rotor)of the synchrounit.

, alternatingcurrent,appliedto

..

3.5.4.2.3.1 Primarycurrent. The currentdrawnby the synchroshallnot
exceed120milliampereswith secondariesopen circuitai.

3.5.4.2.3.2 Powerinput. me powerconsumptionof each synchrounit shall
not exceedO.&)watt.

3.5.4 .2.3.3 Secondaryvoltage. The maximumopen circuitvoltagemeasured
betweenany two secondaryleadsshallbe 11.8volts,plus or minus0.3 volts.
The variationbetweenthe threemaximumsecondaryvoltageson any one motor
shallnot exceed0.2 volts..

3.5.4.2.4 Headingsynchrobrushcontactresistance.Brushcontact
resistanceshallnot exceedone ohm up to 60 revolutionsper minuteafter15
secondswith 50 milliamperescurrent.

3.5.4.2.5 Follow-upoverswing. Tne synchrounit shallbe capableof
followinga rotationinputvaryingat a rate of 12° per secondwith not more
than 1° overswingwhen the inputsuddenlycomesto rest.

3.5.4.3 Headingdatumsynchro. Tne headingdatumsynchroshallbe a
controltransformertype synchro. The statorshallbe mountedin a fixed
position. ‘he rotorshaftshallbe coupledmechanicallyto, or synchronized
with,the resolverrotorshaftwith a ratioof 1:1.

3.5.4.3.1 Headingdatumsynchroelectricalcharacteristics.The heading
datumsynchroshallemploya cylindrical,singl+phaserotorwhichshallbe
capableof rotationin a Y-connected,three-phasestator. Normaloperating
voltageshallbe 26 volts,plus or minus0.5 volts,400 Hz, plus or minus5 Hz,
single-phase,alternatingcurrent. ‘lhedirectcurrentresistancebetweenany
two of the threestatorleadsof the synchroshallbe 45 ohms,plus or minus
12%,and the directcurrentresistanceof the synchrorotorwindingshallbe
170ohms,plus or minus 12%.

3.5.4.3.1.1 Primarycurrent. lhe maximumrotorwindingcurrentshallbe
44 milliamperesrootmean square(HMS),plus or minus 15%.

3.5.4.3.1.2 Powerinput. Tne maximumpowerinputto the rotorwinding
shallbe 0.45watt,plusor DIinLIS0.05 Watt..

9
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3.5.4 .3.1.3 secondaryvoltage. The maximumopen circuitvoltagebetwean
any two of the threestatorleadsshallbe 11.8volts,RMS,plus or minus0.3
volt. lhe variationbetweenthe threemax@um secondaryvoltageson any one
synchroshallnot exceed0.2 volt.

3.5.4.3.2 Headingdatumsynchrobrushcontactresistance.‘lhebrush
contactresistanceof the synchroshallnot exceed0.5 ohm whenmeasuredat a
rotorspeedof 300 revolutionper minutemaximum.

3.5.5 Ambiguityindicator.Tne ambiguityindicatorshallconsistof a
flag or semaphore,labeled“TOfrand ‘tFROM”, coupled h a meter movcinent having
a direct current response of 250-O-250 microampere. When the ambiguity
indicator movement is energizedwith a currentof 250microampere,plus O,
minus 100,and “iihenthe polarityat Pin J is positivewith respectto Pin K,
the word “TO” shallappearin the indicatorfacewindowor opening. When the
ambiguityindicatormovementis energizedwith a currentof 250 microampere,
plus O, minus 100,and when the polarityat Pin K with respectto Pin J ia
positive,the word “FROM”shallappearin the indicatorfacemask windowor
opening. The lettersfor themarkingsshallbe capitalsand arrangedas shown
on Drawing53C12824. The lettersof the word “TO” shallbe at least0.094
inchesin heightand the lettersof the word “FRO!T’shallbe at least0.076
inchesin height. Tne resistanceof the Pins J and K shallbe 150 plusor
minus50 ohms.

3.5.6 Pointers. With the indicatorin the normaloperatingposition,the
vertical~er) and horizontal(glideslope)pointersshallbe pivotedin ●
sucha mannerthat theyare verticaland horizontalrespectivelyat zerocenter
or at any pointof deflectionof the pointersshallbe in agreementwith the
polarityof directcurrentreceivadfromthe correspondinglocalizar,
glideslope,or navigationreceivers, and shallbe in agreementwith the
pilarityand directionof deflectionin accordancewithDrawing53C12825. The
verticalpointershallbe positionedbehindthe horizontalpointerwhen facing
the frontof the indicator.Eachpointermechanismshallbe providedwith an
externalzero adjustment.The freeend of the horizontal(glideslope)pointer
shallnot be visiblefromdirectlyin frontof the courseindicatorregardless
of the positionof the pointer. The free end of the vertical(localizer)
pointer,when the pointeris in the zeroor Ironcoursenposition,shallfall
betweenthe courseselectornwneralwheel and the tip of the headingpointer
when the headingpointeris in the zeropositionpointingtowardthe course
selectornuneralwheel.

3.5.6.1 Resistance.‘lheverticaland horizontalpointermechanismsshall
have a resistanceof 1000ohmsplusor minus 3% at 25°C (77%) when
measuradacrossterminalsA and B and acrossterminalsC and D, respectively,
at the receptacle.

10

3.5.6.2 Responsetime. The responsetimeof eachpointermechanismshall
be a mini- of 1.15seconds. Responsetime is definedas the time required
for the winter to reach90% of its final.indication,and time is countedfran
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the instantof applicationof the current. ~ pointershallbe consideredas
havingcome to apparentrestwhen it @ reachedwithinplus or minus 1% of the
scalelengthof the actualrest pint.

3.5.6.3 Deflection.The verticaland horizontalpinter deflectionshall
be linearin degreeawith respectticurrent within7.5 % of the proportionate
fullscalevalue. A deflection.of 5/8 inchmeasuredfrcmnthe centerof the
dial to the pointersalonga horizontalor,,verticallinerespectivelyshall
require150microsmperes,plus or minus5%, with the indicatorin a normal
uprightposition.

3.5.7 Flag alarms. The flagalarmsshallbe operatedby a suppreaaedzero
typeof mechanismwhichshellhold,,the flagagainsta stop in itsvisible
positionin the absenceof current,or,whenthe currentapplicationis belowa
predeterminedvalueas specifiedbelow. Flag alarmpositioningshallbe in
accordancewithDrawing53C12824,and polarityin accordancewith Drawing
53C12825:

3.5.7.1 Flag alarmresistance.The loealizerand glideslopeflag alarm
mechanismsshallhave a resistanceof 1000ohms,plusor minus3% at 25°C
(770F)when measuredacrossTerminalsE and F and acrossTerminalaG and H,
respectivelyat the receptacle.

3.5.7.2 Alarmflagvisibility.Each alarmflag shallremainvisiblewith
the applicationof any currentless than 180microampere. At any valueof
currentgreaterthan 180microsmperesthe alarmflag shallleaveits visible
positionstop,and shalldisappearbehindthe facemaak with,the applicationof
a currentof 245 microsmperes,plusor minus 10 microemper.es.

3.5.8 Receptacles.All indicatorcircuitsshallbe connectedto a 26 pin
hermeticallysealedreceptacle,exceptthe threestatorleedafrcrathe control
transform% synchrowhichshallbe connectedto a 3 pin hermetically sealed
receptacle. Location of connectors shall be in accordance with Drawing
5SC12824. Electrical connections shell be made as ahown on Drawing 53C12825;

3.5.8.1 26-pinreceptacle.The shellsize,pin size,and pin arrangement
of the 26-pinreceptaclesimilarto receptacleMS3102C-28-12P,shallbe in
accordancewithMIL-ST12-1651and may have the pin spacingdimensiontolerance
as largeas plus or minus0.006inchinsteadof plus or minus0.002inch.

3.5.8.2 3-pinreceptacle.The shellsize,pin size,and pin arrangement
of the 3-pinreceptaclesimilarto receptacleMS3IO2C-1OSL-3P,shallbe in
accordancewith MIL-STD-1651and may have the pin spacingdimensiontolerances
as largeaa plus or minus0.006inch insteadof plus or minus 0.002 inch.

3.5.8.3 High potential.Tne high potential“&rformsnceshallbe in
accordancewithMIL-C-5015for ‘INSTWservice.

3.5.8.4 sealed: The receptacleshallbe of the sealedtype. ‘fneassembly
of the contacts,Inserts,and shellshallbe acccxnpliahadin sucha manneras
to prevent the leakage of air or pressurizing gas, containing not less than 10%

11
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heliumby voluue,in excessof 1 microncubicfeetper hour at a pressure
differentialof approximatelyl.atmosphere.

3.5.8.5 ~id:ty. Tne receptacleahsllmaet the humidityrequirements
of MIL-C-5015for INSr service.

~
3.5.8.6 Corrosion.me receptacleshallmeet the requirementsof MIL-C-

5015 for protectionagainstcorrosion.
I

3.5.8.7 Insulationresistance.‘he insulationresistanceshallbe in
I accordancewith MIL-C-5015.

3.5.8.8 Certificateof approval. Manufacturer’scertificationof
CO@iaIICe with the connectorrequirementsmay be furnishedto the Contracting
Officer in lieu of GovernmentLaboratorytests.

3.5.9 Wiring Connectionsof componentsto receptaclepins shallbe in
accordancewith Drawing53C12825.

3.5.10 Mountin
+

‘lheindicatorshallbe designedfor frontmounting. It
shallwithatan loadsup to 150pounds,67.95Kg, when attachedto a suitable
panelwith screwsthroughthe mountingholes.

3.5.11 Parallax. Tne headingpointershallbe placednext to the scale.
The outsidehorizontalpointershallbe not fartherthan 1/4 inchfromthe
scale. Thisdistancesh511be held to a practicalminimumin orderto reduce ●
parallax. The distancebetweenthe frontsurfaceof the dial and the inner
surfaceof theglass shallnot exceed3/8 inchwhenmeasuredfromthe centerof
the dial.

3.5.12 Overload. When the directcurrentmovementsarebsubjectedto-
constantor lnternnttentoverloadsup to fourtimesfill scalecurrent,
associatedpointersshallnot stickor breakand thereshallbe no depreciation
in performance.

3.5.13 Interference.Rapidlyenergizingthe markerlampshallnot produce
any noticeableeffecton any of the pointers.

3.5.14 Shielding.The courseindicatorshellbe magneticallyand
electricallyshielded.men held in any ~sition such that the nearest pOrtiOII
of the course indicator ia a distance of 8 inches from the pivot of the card of
an aircraft magnetic compass in a horiz~tal magnetic field having a strength
of 0.12 gauss the course indicator shall not cause a change in reading of the
compass card to exceed 4°.

3.5.15 Interckngeability.~1 partshavingthe samemanufacturer’spart
numbershallbe directlyand completelyinterchangeablewith eachotherwith
respat to installationand performance.Changesin manufacturer’spart
numbersshallbe governedby the drawingnumberrequirementsof MIL-D-5028.

3.5.16 Dimensions.me outsidediameterof the courseindicatorcase
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shallbe 3-1/8inchesplus0.000,minus 1/8 inch. The lengthof eachcourse
indicatorshallnot exceed8 inchesover-allincludingsettingknob and
receptacle.

3.5.17 Weight. The weightof the completecourseindicatorshallnot
exceed3-3=nds (1.7Kg).

3.6 Dialmarkings.

3.6.1 Fluorescent-luminescentmaterial. Dialmarkingincludingnumerals
and graduations,cross-pointers,tip of headingpointer,‘TOn and ‘fFROM”,dial
dots and centercircle,shallbe finishadin fluorescent-luminescentmaterial
in accordancewith MIL-L-25142.The red backgroundof the alarmflagsshallbe
finishedin fluorescent-luminescentmaterial(colorNo. 66). Exceptionsare
specifiedbelow.

3.6.2 Mattegreenmaterial. lhe markingson the courseindicatorfront
mask shallbe finishadin non-luminescentmattegreenmaterial,Munsellcolor
G6/6 .

3.6.3 Durabledullblack. Tne backgroundof the dials,headingwinter
(excepttip and centercircle),alarmflag lettering,indicatarcase and all
othermarkingsnot otherwisespecified,shallbe finishedin durabledullblack.

3.7 Finishesand protectivecoatings.

3.7.1 Aluminumalloyparts. Aluminuoalloypartsshallbe coveredwith an
anodicfilmconformingto MIL-A-8625exceptas follows:

a.

b.

c.

d.

e.

3.7.2

Dials,smallholes,and case insertsneed not be anodized.

Aluminumalloyswhichdo not ancdizesatisfactorilyshallbe coated
with a chemicalfilm in accordancewith the MIL-C-5541.

Where the primarypurposeof the treatmentis to afforda suitable
paintbase,chemicaltreatmentsin accordancewith MIL-C-5541may be
usad in lieuof ancdizing.

Castingscontainingnonaluminunalloyintegralinsetamay be treated
with a chemicalfilm in accordancewith MIL-C-5541in lieuof
anodizing.

When abrasionresistanceis a factor,chemicalfilmsin accordance
with MIL-C-5541shallnot be usad in lieuof anodizing.

Zincplating. Standardparts,zincplatedin accordancewith W-Z-
325 and suDDliedonlvwith tYoa I zincplatingshallnot be usedunlessgiven
~h& type I~treatmen~(or t~e III; if ~int~) beforeassemblyintoaqu~pment,
or unlessusedwithinpressurizedor sealedspacenot exposedto the
deterioratingeffectsof moistair.
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3.8 Narking.

3.8.1 Identificationof product. Indicators,sub-assembliesand
shallbe markedfor identificationin accordancewith MIL-STD-130.
nameplateshallbe securelyfastenedto the rear of the indicator.

m

●
parts
The

I 3.8.2 Notice. A noticeshallbe permanentlyplacedon the back or barrel
I of eachi-or, warningthat the indicatoris hermeticallysealed.

3.9 Workmanship.

3.9.1 General. The indicator,includingall partaand acceaaories,shall
be construct&1and finishedin a thoroughlyworkmanlikemanner. Particular
attentionshallbe givento neatnessand thoroughnessof soldering,wiring,’
impregnationof coils,markingof partsand assemblies,weldingand brazing,
painting,riveting,machine-screwassemblies,and freedomof partsfromburrs
and sharpedges.

3.9.2 Dimensions.Dimensionsand tolerance not specified,shallbe aa
C1OSSas is consistentwith best shoppractices.Wheredimensionsand
tolerancesmay affectthe interchangeability,operation;or performanceof the
indicator,theyshallbe held or limitd accordingly.

3.9.3 Screw assemblies.Assemblyscrewsand bits shallbe tight. me
word ‘tight”meanathat the screwor bolt cannotbe appreciablytightened
further,withoutdamageor injuryto the screw,bolt or threads.

3.9.4 Riveting. Rivetingoperationsshallbe carefullyperformadto
insurethatthe rivetsare tightand satisfactorilyheaded.

3.9.5 Gears. Gear aasemblieashallbe properlyalignedand meshed,and
shallbe operablewithoutinterference,tightapota,loosespots,or other
irregularitiea.Whererequiredfor accurateadjustments”,gear assembliesshall
be freefrcmbacklash.

3.9.6 Cleaning. Tne indicatorshallbe thoroughlycleanedof loose,
spattered,or excesssolder,metalchips,and otherforeignmaterial,after
finalassembly. Eurrsand sharpedges,as well as resinflashthatmay
crumble,shallbe removed.

3.10 Governmentloanedproperty. When providedfor in the contractor
purchaseorder,the followingitemwill be furnishedby the Governmenton loan
to the contractoruponhis request:

I Item Nomenclature Quantity

1 Indicator,Course 1
ID-387/ARN
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4. SAMPLING, INSPECTION,AND TESTPROCEDURES

4.1 Classificationof tests. The inspectionand testingof the course
indicatorshallbe claasified as follows:

4.1.1 Preproductiontests. Preproductiont.estaare thosetests
accomplishedon aampleawhichare representativeof the productionof the item
afterthe awardof contract,to determinethatthe designof the prcxhction
itemmeets the requirementsof this spacification.

4.1.2 Insp@tion tests. Inspectiontestaare thosetestaaccomplishedon
courseindicatorsmanufacturedand admitted for acceptanceundercontract.

4.2 Testconditions.

4.2.1 Standardatmosphericconditions.Wheneverthe pressureand
temperatureexiatingat the timeof testare not specifieddefinitely,it ia
understod thatthe test is to be made at atmosphericpressure(approximately
29.92inchesHg) and at mm temperature(approximatelyplus 25°C). When
testsaremade with atmosphericpressureor roantemperature.differing
materiallyfromthe abovevalues,properallowanceshallbe made for the
differencefranthe specifiedcondition.

4.2.2 Attitudeand vibration. Individualtestsshallbe made at normal
ambientconditionsand ncminalvoltagesunlessotherwiseapacifiadin the
test. The courseindicatorshallbe testadin an uprightand normalposition.
The use of lightagitation,not to exceed0.002inchvibrationat a frequency
of 40 to 55 Hz, is permissible.

4.2.3 Standardtest transmitter.lhe standardtest transmittershallbe
an Eclipse-PioneerTypeAY-201-1 or e ual high precisiontransmittingsynchro

8with an accuracyof,PIUSor minus0.1 . A meansof readingthe angular
positionof the rotorwith respectto the electricalzeroof the synchroshall
be providd whichshallbe settable,rotatableand readablefrcxnO to 360° in
incrementsof 0.1°. lhe.pynchrorotorshallbe rotatablecontinuously
clockwiseand counterclockwise.The followingprocedureshallbe used to
calibratethe testtransmitter:

a.

b.

c.

d.

The leadsof the rotor”s&ll be designated‘HOT”or ‘Hi’and ‘COLDnor
n~n at will.

One of the statorleadashallbe selectedat will,labeled‘Zttand
coupledto the !!COLDttrotorlead.

A voltageof 26-28voltsat a frequencyof 400 Hz, plusor ❑inus5 Hz
shallbe appliedbetweenthe llHOTWlead, and the ‘tOIW and !!Zn leads
coupledtogetherh ground. me rotoror statorshallbe rotated
untilthe outputof the remainingstatorleadsis at a hull!?or
minimumvoltageas read on a vacuumtubavoltmeter.

The voltagebetweenthe “HOTw lead and the remaining stator leads
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coupledtogethershallbe measured. If thisvoltageis less thanthe
excitationvoltageof the rotor,the synchrois at ‘low nullnor the ●
180°positionwith respectto the stator. If the voltageis
great&rthan the rotorexcitationvoltage,the synchrorotoria at
‘highnullnor the zero-degreeindexreferenceposition.

e. The rotorshallbe placedat the ‘highnullwposition. A voltmeter
shallbe connectedbetweenone of the remainingstatorleadsand
groundwith the secondleadopen. When the synchrorotoris turned
clockwisefromthe ‘highnullnposition,the voltagetill increase
beforedecreasingif the “Xn statorlead‘isconnected. The voltage
willdecreaaebeforeincreasingif the ‘Y” statoris comected. AU
of the leadsof the synchroshallbe labeledin accordancewith the
resultsof the abovetests.

4.3 Freproductiontests.

4.3.1 SamplingInstructions.Five courseindicatorsas specifiedin the
contractwi11 be testedfor designapprovalby the prccuringservice,or when
so specifiedin the contract, at the contractor’splantunderthe supervision
of the GovernmentInspector.

4.3.2 Tests. The preprdactiontestsshallconsistof the followingtests
and those~ified underthe inspectiontests, subjectta the testconditions
specifiedherein.

4.3.2.1 Life test. The courseindicatorshallwithstanda mechanicallife
testof 5,000cyclesas follows:

a.

b.

The settingknob mechanismshallbe rotatedcontinuouslystarting
with a zero settingon the courseindicator.A 3600 rotationof
the courseindicatorshallconstituteone cycle. Rotationshall
alternateevery100 cycles. ‘lheelapsedtime for one cycleshallbe
24 seconds,plus or minus2 seconds.

Afterevery 500 cyclesof operation,the courseindicatorshallbe
examinadsuperficiallyto determine”whethertherehas bean a
breakdownof componentparts. Aftercyclinghas been completed,the
indicatorshallmeet the detailedrequirementsfor scaleerror.
Thereshallbe no stickingof ccmponentparts,and the course
indicatorshallhave sufferedno deleteriouseffectsas a resultof
thistest. Thereshallbe no excessivewearingof componentpartsas
evidencedby the
indicatorcase.

4.4 Inspectiontests.

4.4.1 Individualtests.
followingtests.

presenceof looseparticlesof metal in the course

Eachcourseindicatorshallbe subjectd to the

4.4.1.1 Examinationof product. Tne indicatorshallbe visuallyinspected
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to determineconformancewith this specificationwith respectto nameplates,
workmanship,finishand cleanliness.

4.4.1.2 Mechanical.Everypartprcducadunderthis specificationshallbe
aubjactedto suchtestas the procuringservicedeemsnecessarytb determine
compliancewithmaterial,workmanship,and mechanicaldetailrequirementsof
this specification.Such testsor inspectionmay be made on componentparts,
sub-assernblies,partialassemblies,or on the completedcourseindicator.

4.4.1.3 Dielectricstrength. Courseindicatorsshallbe capableof
withstandingwithoutdmage, a potentialof 200 voltsRMS, 60 Hz alternating
currentbetweenany connectorpin, and case,for a periodof 5 secondsminimum.

4.4.1.4 Resolveraccuracy. The courseselectorerror(resolvererrorplus
backlash)with referenceto theoreticalelectricalzero (as specifiedin
3.5.4.1.2)shallnot exceedplusor minus0.5°. ‘Ibisaccuracyshallbe
maintainedwith phase-oneof the rotorconnectedin the testcircuit. In order
to determinethisaccuracy,the courseselectorscaleshallbe set at 300°
and the variablephasegeneratorrotatedmanuallyuntila null is obtainedon
the vacuumtubevolixneter.me generatordial readingshallbe recorded. me
courseselectorscaleshallbe rotatedto settingsof 345°,30°,75°,
120°,165°,210°,and 255°jand the variablephasegeneratorrotated
for eachof thesesettingsuntila null indicationon the vacuuntubevoltmeter
is obtainedfor eachof the courseselectirscalesettings. The generatordial
readingat eachcheckpointshallbe recorded. In orderto determine
mechanicalbacklashin the courseselector,one set of readingsshallbe
obtainedby rotatingthe courseselectorset knob clockwiseta each scale
setting,and a secondset by rotatingthe set knob counterclcdcdiseb each
scalesetting.

E=

WhereE

A=

B=

c.

A- (B + C)

. Courseselector error

Generator dial readingat

Generatordial readingat

a checkpint

the electrical
zeroreferencepoint(exactly82°) (300°
plus or minus0.5° settingon the course
selector)

Incrementin the courseselectorsetting
from300°,.(such as 45°. 90°. 135°frciu.-, --
the reference)

The largerof the two errorsreadat eachcheckp6intshallconstitutethe
courseselectorerrorat the point. The maximunerror.at any one checkpoint,
with referenceto theoreticalelectricalzero,shallnot exceed0.5°.

4.4.1.5 Relativeheadingsynchrosand electricalzeroand rotationtest.
The standardsynchrotesttransmittershallbe connectedto the course
indicatoras follows:
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TestTransmitter RelativeHeadingIndicator

a.

b.

c.

d.

(Ccmraeindicator26 pin connector)

I!H~l u
!1rJJJJyl T
11X1! v
IIyn w
11p T

Connect the standard synchro transmitter to the course”indicator
relative heading indicator in accordance with the above table.

Applya voltageof 26 voltsplus 2, minus O volts,400 Hz plusor
minus5 Hz to the llHOT1!and 1!COLDN leads of the test transmitter.

Set the standard synchro transmitter rotor to its zero index
reference (high null).

Set the course indicator course selector to zero. Under the
coexistentconditionsset forthin a, b, c, and d above,the
followingshalloccur:
(1) The courseindicatorrelativeheadingindicatorpositionshall

pointto the zero or Northindexreferenceon the course
indicatorfixedscale.

(2) Aa the testtransmitterrotoria rotatedclockwisefrom its zero
indexpositionand its dial readingin degreesincreasesfran
zero,the followingconditionsshallexist:

(a) The courseindicatorrelativeheadingindicatorpointer
shallrotateclockwisewith reapact& ita
its zero indexreference.

(b) The voltagebetweenpins “X” and “Z” shall
decreasing.

(c) The voltagebetweenpins “Yn and “Z!tshall
increasing.

4.4.1.5.1 Scaleand indexerror. ‘he courseselectorshall
000. The headingpointershallbe drivenfrom the standardsynchrotransmitter
to readprecisely45, 135,1130,225, 315, and,0degreeson the “indicator
headingscale. At each successivereading,the scaleof the standard
transmittershallbe readand recorded.The differencebetweenthe indicator
headingreadingand the correspondingheedingreadingof the standardsynchro
tranemitt~rat eachcheck-pointshallbe determined.‘Ihesedifferencesshall
be addedalgebraicallyand the algebraicsum dividedby the numberof
readings. The resultshallbe the indexerrorand shallnot exceedplusor
minus0.5°. The errorbetweenthe indicatorsettingand the standardsynchro
transmittersettingread at any one check-pointshaWllconstitutescaleerror.

fixec-scalefrom

increasebefore

decreasebefore

be set to
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Any one readingshellnot differfromthe correctheedingplus the indexerror
by more thanplusor minus 1..25°.Tne indicatormay be tappedbeforereading.

4.4.1.5.2 Frictionerror. Frictionerrorshallbe determinedb the
$changein readingsbeforeand aftertappingend shellnot exceed1 .

4.4.1.5.3 Spintest. With the headingpointerdisplaced175°,minus
0°j plus4° fromthe lockedstandardsynchrotransmittersetting,rotors
shallbe instantanexxlyenergizedwith 26 volts,400 Hz. Thereshellbe no
motoringof the relativeheadingsynchroheadingpointerend oscillation,if
present,‘shalldampout in lessthan threeseconds.

4.4.1.5.4 PositionError. me standardtransmittershallbe set at the
indexreferencepositionand locked. The readingof the indicatortakenwhile
the indicator is in a normal upright position shall not differ from the reading.

while the indicator is held in any other position, by more than0.25°.

4.4.1.6 Headingdatumsynchroindexreference.The “indexreference(high
null) for headingdatumsynchroshalloccurwith courseaelwt.orset at 270°
and shallbe determinedas followa:

Test transmitter Heading datum synchro

a.

b.

c.

d.

e.

nHOTn 11X11

“COLDn tly!l

nxn YellowB
)’

nY~ BlueC) 3-pinconnectoron
) courseindicator

np BlackA

Connectthe testtransmitterh the courseindicatorheadingdatum
synchroin accordancewith the abovetable.

Connectcourseindicatorpins “X” and “Y” on the 26-pinconnectorto
a vacuumtubevoltmeter.

Applya,voltageof 26 volts,plus or minusO.5 voltsat 400 Hz plus
or minus5 Hz, to the ‘HOTnand nCOLONtest transmitterleads.

Set the test transmitterrotor to its zeroindexreferenoe(high
null).

Set the courseindicatorcourseselectorto zero. Underthe
coexistentconditionsset forthin a, b, c, d, and e above,the
followingshelloccur:

(1) The headingdatumsynchrorotorshallbe at a voltagenullwith
respectto its statoras indicatedby the vacuumtubevoltmeter
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withinplusor minus0.5° of the courseselectorsetting.

(2) As the test transnitt=”rotoris rotatedclockwisefrcm its zero
indexpositionand its dial readingin degreesincreases,from
zero,the followingsituationshallexist:

(a) lhe voltagebetweenpins “Xn and “Z” shallincreasebefore
decreasingand the voltagebetweenpins ‘V and ‘Zftshell
decreasebeforeincreasing.

4.4.1.6.1 Accurac~. ‘he accuracyof the coursesekctor headingdatum
synchro(controltransformer)ayatemwith respectto a standardsynchro
transmittershallbe plusor minus0.5°. l’heaccuracyof the headingdatum
synchroshallbe determinedas follows:

a.

b.
I

I c.

I
I d.

\

‘lhethreestatorwindingleadsof the headingdatumsynchroshallbe
connectedelectricallyto the threecorrespondingstatorwindingsof
the standardaynchro.

The rotorwindingleadsof the headingdatumsynchroshallbe
connactalto a vacuumtubevoltmeter.

‘lW rotorwindingof the standardsynchroshallbe energizedby the
applicationof 26 volts,RMs,400 HZ.

Startingwith zero scalesetting,the courseindicatorcourse
selectormachsnismto whichthe headingdatwmsynchrorotoris
mechanicallyconnected,shallbe rotatadprogressivelyclockwisein
incrementsof 30° to the 360° setting. The rotorof the
standardsynchrotransmittershallbe rotated/manuallyaboutthe
settingcorrespondingto the courseselectorsettinguntila voltage
null is indicatedon the vacuumtubevoltmeter.,Thenull indication
shouldoccurwithinplusor minus0.5° of the ch&k-point as
indicatedby the pointeragainstthe fixadscaleon the standard
synchrotransmitter.The differencebetweenthe indicatedangular
displacementof the rotoron the standardsynchrounit at the
nullpointand the settingof the courseindicatorcourseselector
shallconstitutethe error. This errorshallnot exceedplus or
minus0.5°.

e.

4.4.1.7 PositionError. With the‘indicatorin a normaluprightpeaition
and the pointermechanismsdc+energized,the verticaland horizontalpointers
shall each be adjustedby meansof the zerocorrectorsto bisectthe centerof
the indicatordial. The pointersshallnot deflectbeyond7/64 inch fromthe

In orderto take intoaccountgear-trainbacklash,the procedure
describedin d. aboveshallbe repeatedexceptthatthe course
selectormechanismand the rotorof the standardsynchrotransmitter
shallbe rotatedcounterclockwisestartingat the 360° settingend
shallbe rotatedprogressivey to the 0° setting.

centeras the courseindicatoris rotatadfromthe normaluprightposition
30° clockwise,30° counterclockwiseand is tiltad30° towardsthe fac~up
position. ●
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4.4.1.7.1.Responsetime. The responsetimeof the verticaland horizontal
pointersshallbe measuredand shallbe in accordancewith the detail
requirementsin 3.5.6.2. For this testthe instrumentshallbe ahunted
externallywith a resistanceof 350 ohms,to allowfor the shuntingeffeetof
anotherindicatorin parallelwith the usualsource. The voltagesourceshall
be steadyand shellbe appliedto the abovecircuitthroughat least 100,000
ohms. At least5 secondsshallbe allowedin this test in orderta establish
the calibrationof the 100%mark.

4.4.1.8 Flag alarms. Flag alarmsshallbe testadto determinecompliance
with the requirementsof 3.5.7.1and 3.5.7.2.

4.4.1.9 Pressureleak. Leakageshallbe determinedby meansof a helium
leakdetector,differential(1 atmosphere)fromoutsideto insidethe case.
Any leakagein excessof 1 microncubicfootper hour shallbe causefor
rejection.

4.4.1.10 Anti-fogtest. ‘lheindicatorshallbe properlyconnectedwith
powerapplied,and placedin a’71°C,plusor minus2° controlledambient
temperaturefor a periodof one (1) hour. At the end of thisperiod,with the
temperaturemaintainedat 71‘C, an ice cube shallbe rubbadon the indicator
coverglassfor a pericdof one to two minutes. The indicatorcovershallthen
be wipeddry (compressedair dryingis not permitted)and the indicator
inspected.Evidenceof water,fog or oil fog on the coverglass,bars,flags,
digitalcoursereadout,or faceplateshallbe cause”for rejection.

4.4.2 Samplingtests.

4.4.2.1 Numberof samples. Courseindicatorsshallbe selectedat random
fran the quantityprcducedeachmonth and subjectedto the samplingtests. The
nmber of courseindicatorsto be subjectedto the samplingtestsshallbe in
accordancewith the following:

Qusntity of courseindicators Numberof samplesto be testad
producedduringone month duringonemonth

O through99 2

100 through399 3

400 through799 b

800 and above 5

4.4.2.2 Vibration.

4.4.2.2.1 Vibrationerror. Tne indicatorshellbe subjectedto vibration
in accordancewith ProcedureIV of MIL-STD-81Oat an amplitudeof 0.018to
0.020inchesdiameter. lhe maximumtotalamplitudeof heading
pointeroscillationsthroughoutthe frequencyrangeshellnot exceedl/32inch.
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4.4.2.2.2 Vibrationfailure. The indicatorshallbe subjectedto
vibrationin accordancewith ProcedureV of MIL-STD-810. Followingthe
vibrationperiod,the indicatorshallbe checkedfor scaleerrorand friction
as specifiedherein. The scaleerrorand frictionshallnot exceedroan
temperature tolerance. No screws or other parts shall beccme loosened or
damaged as a result of the vibration.

4.4.2.3 ThermalShook. The indicatorshallbe subjectedto eightcycles
of exposureto waterat 85°C,plusor minus2° (185°,plusor minus
3 .6°F) without evidence of water penetration or damage to coating or

enclosure. Each cycle of the test shall consist of iurnersing the indicator in
waterat 85°C for a periodof 30 minutes,and thenwithin5 secondsof
removalfrcmthe bath,the indicatorshall.be imnersedfor a periodof 30
minutesin the otherwaterbathmaintainedat a temperatureof 5°C. This
cycleshallbe repeatedcontinuoualy, one cyclefollowingthe otheruntileight
cycleshavebeen completed.Followingthistest and uponreturnto rcmm
temperature,the countermechaniamshallbe continuouslyrotatablein a
clockwiseand counterclockwisedirection. The pointers,flags,and ambiguity
indicatorsshallbe made to operateand thereshallbe no evidenceof sticking.

4.4.2.4 .Sealeerrorand frictionat low temperature.Tne courseindicator
shallbe placedin a temperaturechamberand sub”act
-55°C,plus or minus‘3°(-67°,plus or minus5.4& ~r? ~?~~t~ ‘f
hours. While at thistemperature,and at the end of the 3 hours exposure,
scaleand frictionerrorof the relativebearingindicatorshallbe not more
than 3°.

4.4.2.5 Scaleerrorat high temperature.‘fnetest specifiedfor scale
errorat low temperatureshallbe re eated,exceptthat the courseindicator

8shallbe heldat a temperatureof 70 C, plusor minus3° (plus158°plus
or minus5.4-) for 3 hours. Scaleerror,not includingthe indexerror,
shallbe not more than 1.25°.

4.4.2.6 Highaltitude(lowtemperature). The courseindicatorshallbe
subjactedti~OO feet,plus or minus 500 feet,at a
temperatureof -55°C,plus or minus3° (-67°,plusor minus5.4’%)for
a continuousperiodof 4 houra. Whileat thispressureand temperature,there
shallbe no stickingof movablecomponentparts. Pointers,flagsand the
ambiguityindicatorshallmove throughouttheirrangeof travelwithout
sticking. ‘lhecountermechanismshallbe continuouslyrotatablein a clockwise
and counterclockwisedirection.

4,4.2.7 Hightemperatureexpeaure. The courseindicatorshallbe
subjectedto a temperatureof 70VC C1580F)for a pericdof 24 hours. After
the courseindicatorhas returnedto rocmtemperature,it shallbe subjectedto
a scaleerrortestas specifiedherein. There shallbe no stickingof pointers
or othermovablecomponentparts. Followingthis test the verticaiand-
horizontalpointersshallnot have deviatedfran the zero settingmade prior
the test,beyondthe outsidediameterof the centercircle,with the course
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● indicatorin a normaluprightposition. The verticaland horizontalpointers
shallbe resetto the zeropositionand eensitivity measurementmade on the
verticaland horizontalpointerand flagmechanisms.The sensitivityshallbe
withinthe limitsaet forthin paragraph3.5.6.3,exceptthe toleranceon the
verticaland horizontalpointersmechanismsshallbe plus or minus 8%, and each
flagalarmshallleaveits visiblepsition stop with the applicationof a
currentof 180microemperesor more and shalldisappearbehindthe facemask
with the applicationof a currentof 245 microampere,plusor Mi!IUS 15

: microampere.

4.4.2.8 Salt spray. Tne indicatorshallbe subjectedto a salt apraytest
in accordancewith CQ-M-151for a periodof 50 hours. The indicator shallbe
examined,and thereshallbe no evidenceof externalcorrosionor deterioration
whichwi11 affact subsequentoperation. The indicatorshallbe subjectedto
the test specifiedfor dielectricstrength,4.4.1.4,and the measured
resistanceshallbe a minumunof 20 megohmsbetweeneachpin of the electrical
receptacleand the shell,or any metalpert of the indicatorcase. me
externalsurfaceof the indicatormay be washadwith distilledwaterand air-
driedpriorto subjectionto dielectricstrengthtest.

4.4.2.9 Hermeticeeal. The indicatorshallthenbe subjectedto the
pressureleak test4.Q.1.9 andmeet the requirementstherein.

●
4.4.3 Rejectionand retest. When testsare specifiedon a quantityof

courseindicatorsthatare selectedas representativeof a certainquantityand
one or more of this number fails b meet the specified testa, acceptance of all

items shall be withheld until the extent and cause of failure is determind.
For operational reasons, individual tests may be continu&l pending

investigation of a sampling test failure, but the final acceptance of the
product is contingent upon the inspectors!s decisionregardingthe over-all
conformanceof the productto specificationrequircsnente.Rejectadunitsshall
be replacedor reworkadto correctthe defects,afterwhichall necessarytests
shallbe repeated. Rejectedequignentshallnot be reautsnittedfor inspection
withoutfurnishingall particularsconcerningpreviousrejectionsand the
measurestakento correctthe defecta. If inveatigaticmindicatesthat the
defectsmay exist in items previously accepted, full~rticularsconcerningthe
defectsfound,includingrecommendationsfor correction,will be furnishadto
the procuringagency.

4.5 Destroyeditems. All parts,specimens,or assembliesdestroyedin
makingtestsrequiredby this specificationor drawings,to determine
compliancewith the specificationor drawings,shallbe in additionto the
quantityspecifiedin the contractor purchaseorderand shallbe furnished
withoutincreasingthe costof the contractor order.

4.6 Inspectionand testingpreparationfor.delivery. Sampleitemsor
pa&a and the inapactionof the preservation,packaging,packing,and marking
for shipmentand storageshallbe in accordancewith requirementsOf SeCtiOn5
and the docunentsspecifiedtherin.
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5. PRJIPARATIONFOR DELIVERY

5.i Preservationand packaging.

5.1.1 LevelA.. Each indicatorshallbe preservedin accordancewith
methcd IA8of M&P-l 16. Indicatorsshellbe intimatelywrappedin MIL-P-17667
paperh preventabrasionof the 1A8barrierand cushionedwith two inchesof
Class3, GradeB of MIL-C-2861cushioningbetweenall areasof the indicator
and unit container.Quantityunit pack shallbe one of a container10x6x6
inches,conformingto requirementsof PPP-B-636.

=:

5.1.2 LsVd C. Preservationend packagingshellaffordadequate
protectionfraocorrosion,deterioration,and physicaldamageduringdirect

...

shipmentfrom supplystoreto firstreceivingactivityfor immediateuse.

5.2 Packing.

5.2.1 LevelA. Unit containersshallbe used as shippngcontainersfor
ahipnentsof one control. Each shipnentof controlsin excessof one shellbe
multiplepeckedwithinshippingcontainersconformingto specificationPPP-B-
636,weather-resistantclaas. Weightand sizelimitationsof PPP-E636 shall
not be exceeded.

5.2.2 LevelB. sameas 5.2.1.

5.2.3 LevelC Controlsshallbe packedin a mannerthatwill ensuresafe
delivery~ioweat transportationrate to the initialpointof delivery.

●.

Containersshallmeet consolidatedfreightclassificationrulesof regulations
of othercarriersaa applicableto themode of transportation.

5.3 Marking. Markingshallbe in accordancewith MIL-STD-129.

6. NOTES

6.1 Intendeduse. The courseindicatorcoveredby this specificationis a
combinationpictorialheeding,cross-pointerindicator,courseselector,
ambiguityindicatorand deviationindicator. CourseIndicatorID-387/ARN
manufacturedin accordancewith this spaoificationshalloperatesatisfactorily
in eachdetailwhenused in conjunction,.with RadioReceivingSetsAN/ARN-14(),
and AN/ARN-18.

6.1.1 Instrumentapproachindicator.The courseindicatoris a pictorial
heading,cross-pointerindicatorobtainfdby combiningthe indicationsfromthe
localizer,glideslopa,and markerbacon equipmentof the Air ForceInstrment
ApproachSystemwith the indicationsobtainadfran a gyrosynccmpass. The
combinationof localizerand headingindicationsprovideinformationby whicha
pilotcanmake an asymptoticapproachta the localizercourse.

6.1.2 &mi-directionalrangeindicator.The courseindicatoris an ~i-
directionalrangeindicatorincludinga courseselectorand an abiguity
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indicatorwhichprovidesindicationsreceivedfrom.the cmni-courseindicator,
and the combinationof deviationand headingindicationsprovidesinformation
by whicha pilotcanmake an asymtoticapproachto the anni-directionalrange
course.

6.2 Grderingdata. Invitationsfor bids,contracta,and purchaseorders
shouldstatethe conditionsfor the following:

6.2.1 Preproductiontests. It is expectedthat the contractor purchase
orderwill specifythat fivecourseindicatorswill be requiradas First
Articles(or preprcductionsamples)and that theseFirstArticles(or
preproductionsamples)will be subjectedta the preproductionteststo
determinecompliancewith the requirementsof the specification.lhe
invitationfor bids and the contractshouldspeoifythe pointof inspectionfor
thesetests.

6.2.2 Levelsof packagingand packinq. Levelsof packagingand packing
shallbe specified.

6.3 Patentnotice. WhenGovernmentdra&gs, specifications,or other
data are used for any purposeotherthan in connectionwith a definitely
relatedGovernmentprocurementoperation,the UnitedStatesGovernmentthereby
incursno reaponsibility nor any obligationwhatsoever;and the fact thatthe
Gcwernmentmay have formulated,furnished,or in any way suppliedthe said
drawings,spacificationsor otherdata is not to be regardedby implicationor
otherwiseas in anymannerlicensingthe holderor any otherpersonor
corporation,or conveyingany rightsor permissionto manufacture,use or sell
any patentedinventionthatmay in any way be relatedthereto.

6.4 Subjeetterm (keywrd) listin~.

Alarm
Ambiguity
Approach
Asymptotic
Course
Datum
Deviation
Flag
Heading
Indicator
Instrment
Pictorial
Pointer
Position
Relative
Resolver
Rotation
Rotor
Scale
Stat.or

?5
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0.3 unangesr-ranpreviousissue. Asterisks
used in thisrevisionto identifychangeswith
due to the extensivenessof the changes.

I
Custodian:
Air Force-99
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(or verticallines)are not
respecth the previousissue

Preparingactivity:
Air Force- 84

Agent:
Air Force- 99

(project5826-F194)
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