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GENERALSPECIFICATIONFOR

This specificationis approvedfor use withinthe Departmentof the Air
Force and is availablefor use by
Departmentof Defense.

10 SCOPE

all Departmentsand Agenciesof the

1.1 Scope; This specificationcoversthe requirementsfor one type of
directi~nding equipment,designatedDirectionFinderGroupAN/ARA-50.

2. APPLICABLEDOCUMENTS

2.1 Governmentdocuments.

2.1.1 Specifications and standards. The followingspecificationsand
standardsforma part of this specificationto the extentspecifiedherein.
Unlessotherwisespecified,the issuesof thesedocumentsshallbe thoselisted
in the issueof the Departmentof DefenseIndexof Specifications
(DODISS)and supplementthereto,citedin the solicitation.

Beneficialcomments(recommendations,additions,
deletions)and any pertinentdata whichmay be of
use in improvingthis documentshouldbe addressed
to: WR-ALC/MMEDTA,RobinsAFB,GA 31096-5609by
usingthe self-addressedStandardizationDocument
ImprovementProposal(DDForm 1426)appearingat
the end of thisdocumentor by letter.

and Standards

AMSC N/A FSC: 5826
DISTRIBUTION STATEMENT A: Approvedfor publicrelease;distributionis
unlimitei.
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SPECIFICATIONS

MILITARY

MIL-E-5400 -ElectronicEquipment,Airborne,GeneralSpecificationfor
MIL-T-5422 -Testing,Environmental,AircraftElectronicEquipment
MIL-M-7793 -Meter,Time Totalizing,380 to 420 Hz, General

Specificationsfor
MIL-P-9024 -Packaging,materialsHandlingand Transportability,

Systemand SystemSegments,GeneralSpecificationfor
MIL-F-15160-Fuses;Instrument,Powerand Telephone
MIL-R-22659-RadioSetsAN/ARC-51A() and AN/ARC-51B()
MIL-R-23767-ReceivingSet, RadioAN/ARR-69
NIL-I-25992-Indicator,Bearing-Distance-Heading,ID-526A/ARN
MIL-I-27848-HorizontalSituationIndicatorAQU/4/A
MIL-T-28800-TestEquipmentFor Use With Electronicand Fire Control

Systems,GeneralSpecificationFor
MIL-A-83364-AntennaAS-2755/ARA

STANDARDS

FEDERAL

FED-STD-5 -StandardGuidesfor Preparationof ProposedItem
LogisticsData Records

MILITARY

MIL-sTD-129
MIL-STD-415
MIL-STD-470

MIL-STD-471
MIL-STD-704

MIL-STD-781
MIL-STI)-7!35

MIL-STD-81CI
MIL-STD-826

MIL-STD-831
MIL-STD-2073/lA

-Markingfor Shipmentand Storage
-TestPointsand TestFacilitiesDesignpStandardsFor
-MaintainabilityProgramRequirements(ForSystems o
and Equipment)
-MaintainabilityDemonstration
-ElectronicPower,AircraftCharacteristicsand
UtilizationOf
-ReliabilityTest ExponentialDistribution
-RequirementsFor ReliabilityProgram(Systemsand
Equipment)
-EnvironmentalTest Methodsand EngineeringGuidelines
-ElectromagneticInterferenceTest Requirementsand
TestMethods
-TestReports,PreparationOf
-DoD MaterielProceduresfor Development&
Applicationof PackagingRequirements

2.2 Otherpublications.The followingdocumentformsa part of this
specificationto the extentspecifiedherein. Unlessotherwisespecified,the
issuesof the documentswhichare DoD adoptedshallbe thoselistedin the
issueof the DoDISS specifiedin the solicitation.Unlessotherwisespecified,
the issuesof documentsnot listedin the DoDISSshallbe the issueof the
nongovernmentdocumentswhich is currenton the date of the solicitation.

SYSTEMSENGINEERINGGROUPEXHIBIT

SEBY-63-1 -RadioSet AN/ARC-109
2
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●
2.3 Orderof precedence. In the eventof a conflictbetweenthe text of

this specificationand the referencescitedherein(exceptfor associated
detailspecifications,specificationsheetsor MS standards),the text of this
specificationshalltake precedence.Nothingin this specificationhowever,
shallsupercedeapplicablelaws and regulationsunlessa specificexemptionhas
been obtained. ‘-

3* REQUIREMENTS

3.1 Preproduction.This specification
testing.

.
3.2 Units. The DirectionFinderGroup

ItemNo. Qty Description

makes provisionsfor preproduction

(DFG)AN/ARN-50shallconsistof:

See Requirement

1 1

2 1

1

1

1

1

1

: 1

AntennaAS-909/ARA-48 3.6.1
Amplifier-RelayAssemblyAM-3624/
ARA-50,containing: 3.6.2
ElectronicControlAmplifierAM-1779/ARA-48
RelayAssemblyRE-339/ARA-48
InterconnectingBox J-942/ARA-50
CoverCW-455/ARA-50
MountingMT-1955/ARA-50 3.6.3 -
AntennaAS-2755/ARA 3.6.4

Note: AN/ARA-50installationconsistsof eitheritemnumbers1, 2 and 3 or 2,
3and 4.

S.z.l Associated equipment= The DFG shalloperateand be compatiblewith
the followingassociatedequipment:

a, RadioSets AN/ARC-51(MIL-R-22659),AN/ARC-109(ExhibitSEBY63-1)or
approvedequivalent.

b. IndicatorBearing-Distance-HeadingID-526A/ARN(MIL-I-25992)or
approvedequivalent.

c. HorizontalSituationIndicator(MIL-I-27848).

d. Consolecontrols. The equipmentshallbe operatedby Control,Radio
Set C-6287/ARC-51or the approvedequivalentremotecontrol
associatedwith UHF receiverbeingemployed.

e. Auxiliaryreceiver,AN/ARR-69or approvedequivalent(MIL-R-23767).

3.3 Generalspecification.The requirementsof MIL-E-5400shallapplyas
requirementsof this specification,with additionsor exceptionstO the
paragraphsof MIL-E-5400,as identifiedby similarityof paragraphheadings,
calledout herein. When the two documentsconflict,this specificationshall
govern.

3
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3.3.1 Classification. The direction finder
altitude requirements as definedin MIL-E-5400
specifiedherein.

3.3.2 Materials,parts,and processes.

3.3.2.1 Definitions.

groupshalloperateat class 2
and over the temperature ranges

a

3.3.2.1.1 Approvalof nonstandardpartsand materials. Nonstandardparts
and materialsapprovedshallbe basedupon the requirementsspecifiedin MIL-E-
5400 for a category111 equipmentcontract,with exceptionsspecifiedherein.

3.3.2.1 .1.1 Approvalrequestsotherthantubesand semi-conductors,
nonstandardparts. Unlessspecificallyrequestedby the procuringactivity,
submittalof approvalrequestsfor the use of nonstandardpartsand materials
(otherthan tubesand semiconductors)shallnot be requir~. However,the
contractorshalltest all nonstandardpartsand maintaina fileof testdata
and engineeringjustificationfor the applicationsof suchparts. The fileof
testdata shallbe accessibleto engineeringpersonnelof the procuring
activityfor theirreviewas deemednecessaryby such personnel. The numberof
the contractor’stestreportshallappearunderthe manufacturer’spart number
on the partdata sheet. (Seesamplesheetin WL-E-5400.)

3.3.2.1 .1.2 Approvalrequestsfor use of nonstandardtubesand semi-
conductors.Approvalrequestsfor the use of nonstandardand nonpreferred
tubesand semiconductorsshallbe submittedin accordancewith the requirements
of MIL-E-5400.

a

,,

3.3.2.1.2 Preliminarylistof electronicparts. The preliminaryparts
listshallincludeall partsandmaterialsaffectingthe electrical
characteristicsof the equipmentand shallbe used as a checklistfor
determiningcompliancewith parts,material,and processrequirementsof MIL-E-
5400. In additionto the requirementsof MIL-E-5400,the preliminaryparts
list shallincludethe following:

a. Primecontractor’sname and part number.

b. Accurat,eidentifyinginformationin accordancewith FED-STD-5.

c. Accuratedescriptionof the partor materialto includethe following:

(1) Numberof tinestandardspecification(MIL,EIA, etc.)under
whichthe part or materialwas manufactured.

(2) Electricaland mechanicalrating.

(3) Specialfeaturesof construction.

(4) Materialsused (type,grade,composition,etc.).

4
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(5) Type of insulation,dielectric,etc.

(6) Type of finishor covering.

(7) Detailsof

(8) Detailsof

3.3.2.2 Finishes.

springmaterials,contacts,etc. ‘.,,,..TA
tropicalizationprocess.

3.3.2.2.1 Casesand frontpanels. Casesand frontpanelsof equipment
installedin the cockpitshallhave a blackwrinklefinish.

3.3.2.3 Meters(electricalindicatinginstruments).Only ruggedized
metersshallbe acceptable.

3.3.2.3.1 Time totalizingmeter. A time totalizingmeter in accordance
with MIL-M-7793shallbe providedon the amplifier-relayassembly.

3.3.2.4 Tubes (electron)and solidstatedevices. Electrontubesshall
not be used in the designof the DFG.

3.3.2.5 Materials. Recycledand recoveredraw materialsshouldbe used to
the maximumextentpossiblein lieuof virginraw materialsas long as these
materialsdo not jeopardizethe intendeduse and fullycomplywith all contrgct
requirements.Materials used shall be free fromdefectswhichwouldadversely
affectthe performanceor maintainabilityof individualcomponentsor the

e

overallassembly. Materialsnot specifiedhereinshallbe of the samequality
used for the intendedpurposein commercialpractice. None of the aboveshall
be interpretedto mean that tineuse of usedor rebuiltproductswill be allowed.

3.3.3 Designand construction.

3.3.3.1 Cooling. All equipment
convectionunderthe conditionsof
curvesA and B.

componentsshallbe cooledby free
surroundingenvironmentdefinedby figure1,

3.3.3.2 Interference.Interferencecontrolrequirementsshallbe in
accordancewith MIL-STD-826,equipmentclassAM. Electronicinterferenceshall
be controlledin the basicdesignof all unitsof the AN/ARA-50direction
findergroup. The equipmentshallalsobe designedto minimizesusceptibility
to interferencefrom externalsources.

3.3.3.3 Reliability,longevity,and maintainability.

3.3.3.3.1 Reliabilityand longevity. The contractorshallestablishand
conducta reliabilityassuranceprogramin accordancewith MIL-STD-785.
Reliabilityand longevityof the DFG shallbe determinedin accordancewith the
requirementsof MIL-STD-781.

3.3.3.3.1.1 Mean-time-between failures(MTBF). The specifiedMTBF of the
directionfindergroupshallbe 1000hours.

5
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3.3.3.3.1.2Longevity. Longevityof the directionfindergroupshallbe
no lessthan 2000 hours before wearout failures occuror the eauiment
consistentlyfailsto meet the MTJ3Findex.

3.3.3.3.2 Maintainability design requirements.The
establisha maintainabilityprogramin accordancewith
Maintainabilitydemonstrationrequirementsshallbe in
471.

. .

contractorshall
MIL-STD-470*
accordancewith MIL-STD-

3.3.3.3.2.1 Quantitative.The mean activemaintenancedowntimeat
organizationaland fieldlevelsof the DFG shall not exceed 2 hours.

3.3.3.4 Maintenanceprovisions.

3.3.3.4.1 Operationalcheckoutprovisions.When required,specialor
uniqueitemsof test equipmentshallbe developedin accordancewith
SpecificationMIL-T-28800and shallbe providedby the’contractor.

3.3.3.4.2 Chassistest points. Test pointsshallbe includedin the
designof the AM-1779/ARA-48electroniccontrolamplifierand shallbe in
accordancewith MIL-STD-415.

3.3.3.4.3 Case. The equipmentin or out of the case,shallbe so
constructedthat no damageto any unit or any unduedistortionto any
structuralmemberwillb: caused-byplacingany flat
flat surface.

3.3.3.5 Orientation.Unlessotherwisespecified,
mountingswith vibrationisolatorsshallbe designed

sideof the ec@pment on a

unitsthat require
for normalinstallation

with the mountingsbelowthe units. Nonisolated-unitsdesignedfor mounting
directlyto the aircraftstructureshallpermitinstallationin any orientation.

3.3.3.6 Overloadprotection. If used,fusesshallbe stylef02 in
accordancewith MIL-F-15160.

3.3.3.7 service Conditions (electrical). The directionfindergroupshall
be designatedas a categoryB utilizationequipinentin accordancewith MIL-ST&
704, The contractorshallincludeany protectivemeasuresnecessaryto prevent
equipnentdamagedue to the lossof one or more voltagessuppliedby the
aircraft.

3.3.3.7.1 Powerrequirementconditions.The DFG shallmaintainspecified
performanceunder“normal”powerconditionsas definedin MIL-STD-704.No
performancerequirementsshallbe maintainedunderl’abnormal”or ‘!emergency~!
conditionsas definedin MIL-STD-’7O4.

3.3.3.7.2 Equipmentpowerinput. The DFG shalldeliverthe performance
specifiedhereinwhenoperatedfrom the power in tableI.

6
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TABLE1. ~.

NominalVoltage

115 VAC

26 VAC
400 Hz
Singlephase

28 VDC

PowerConsumedAverage PowerConsumed
ShortTime
(Maximum)

35 watts 48.4 watts
J..

10.2 va 14.5 watts

10 watts 15 watts

3.3.3.8 service conditions (environmental).
requirementsof MIL-E-5400shallapply,except

3.3.3.8.1 Temperature-altitudecombination.

3.3.3.8.1.1 Surroundingair temperature.

Class”2 equipment
as specifiedherein.

a. Nonoperatingexposure(nonoperationalaircraft). The DFG shall
withstandextendedexposureto surroundingair temperatureswhile in
dead storage,either“on the shelf”or installedin nonoperational
aircraft,as follows:

(1) Amplifier-relay:-80°Fto+1850F (-62°Cto+850C).

(2) Antenna: -80%?to+1850F (-62°Cto+850C).

b. Operatingand nonoperatingexposure(operationalaircraft). The DFG
shallwithstandextendednonoperatingexposureas well as deliver
specifiedperformance,on the benchand when installedin operational
aircraft,when subjectedto the rangesof surroundingair
temperaturesindicatedbelow. Coolingshallbe by free convection
duringbenchoperationand inflight. Theserangesshallapplyfor
altitudesfrom O to 65,000feet,referencefigure1.

(1) Antenna: -65??to +212% (-54°Cto +lOO°C).

(2) Amplifier-relay:-65°Fto +160%?(-54°Cto +71°C).

c. Transientcharacteristics,The temperatureof the air surrounding
any unit may vary at a rate as high as 3% per secondwithinthe
applicablerange.

3.3.3.8.1.2 Surroundingair pressure. The air pressuresurroundingthe
equipmentmay be assumedequalto free streamstaticpressure.

7
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a. In-bayequipment(antennaand amplifier-relay):14.7to 0.82 psia.

b. Transientcharacteristics:The surroundingair pressuremay vary at a

ratesas high as 0.25 psi per second.

c. Pressurization:No DFG unit shallrequire
aircraft.

pressurizationfrom the

3.3.3.8.2 Vibration.

3.3.3.8.2.1 Equipment normallymounted(simulatingaircraft
installation). When normallymounted,the DFG shallmeet the requirementsof
this specificationwhen subjectedto continuousvibrationas specifiedin MIL-E-
5400 ●

3.3.3.8.2.2 Equipmentwith vibration isolators” removed. This requirement
of MIL-E-5400 shall apply.

3.3.3.8.3 Accelerationloads.

3.3.3.8.3.1Structuralloads. All partsof the airplaneshallbe
subjectd to transientand steady-stateaccelerationsduringflights,landing,
take-offand groundhandlingoperations.The load factorsdevelopedon DFG
unitsduringtheseconditionsare as follows:

a. Verticalaccelerations:+8g,

b. Sideaccelerations:4g to be

c. Forwardactinginertiaload:
inertiaload.

d. Aft actinginertiaload:
load.

3,3.3.8.3.2 Limit load factor~.
withstandingthe limitload factors

-4g●

combinedwith a 5g down inertiaload.

4.Og to be combinedwith a 5g down

5.Og,to be combinedwith 2.Og down inertia

All units shallbe capableof
of 3.3.3.8.3.1 withoutstructuralor

functionaldamage. Somedegradationof accuracymay be permittedduringthe
applicationof theseloads,but full accuracyshallbe immediatelyrestored
upon removalof theseloads. A limitload factorof + or - 10.Ogapplied
individuallyalongthe threeaxes shallbe used unlessexceededby the load
factorsspecifiedin 3.3.3.8.3.1.

3.3.3.8.3.3 ultimate had factors. All equipmentinstallationpackages
and associatedmountingprovisionsshallhave sufficientstaticstrengthto
withstandat leastthe-limitload factorsof 3.3.3.8.3.2multipliedby 1.5.
The installationshallhave sufficientstaticstrengthto withstand15.Og
actingindividuallyalongthe threeaxes or the loadsof 3.3.3.8.3.2multiplied
by 1.5,whicheveris greater.

3.3.4 Interchangeability.The interchangeabilityrequirementsspecified
in MIL-E-5400shallbe extendedto requireinterchangeabilityof modularunits

8 ●
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.

●
of this equipmentwith thoseof the latestmodelof previouslyproduced
equipment. It shallalsobe a requirementof this specificationthatwhen
unitsare removaland replacedon the flightline,neithertheseunitsnor the
equipmentof whichthe unitsbecomea part shallrequireadjustmenton
installation.All necessaryunit adjustmentsshallbe made in the shopprior
to installationof the unit in the aircraft.

3.4 Designand construction.The DirectionFinderGroupAN/ARA-50shall
be a lightweightairborneautomaticdirectionfindingequipment. When used in
conjunctionwith the accessoryequipmentlistedunder3.2.1,this equipment
shallbe capableof providingthe following:

a. Continuousindication,in degrees,of the relativedirectionof
arrivalof voicemodulated,tonemodulatedor modulatedsignals
in the frequencyrangeof 225 to 400 MHz.

.b. Meansfor the simultaneousauralreceptionof such signals.

c. Automaticswitchoverto the communicationsantennaduringtrans-
missionperiodsof the communicationreceiver-transmitterto
preventdamageto the directionfinderantenna.

3.4.1 Equipment connectors.

3.4.1.1 Antennaconnectors.

● 3.4.1 .1.1 R-f connector. The antennashallhave a type SC receptacle
(IndustrialProductsCo. No. 82600or approvedequivalent)for the antenna
connectionto the transmissionline.

3.4.1 .1.2 Powerconnector. The antennashallhave one powerreceptacle
(Bentintme PT02A-l~aRDroved equivalent)for connectionby cableto
the ampli~~ermodule,the relay-module,‘andthe bearing-distance-heading
indicator.The pin assignmentsshallbe as in tableII.

TABLE II. Antennapowerreceptaclepin assignments.
A

Pin Assignment Pin Assignment

A Synchroxmtr rotor-H P Synchroxmtr rotor-C,stator-Z
B Synchroxmtr stator-X R Spare
c Synchroxmtr stator-Y s Spare
D DFG 100Hz excitation1 T Spare
E DFG 100Hz excitation2 u Jumperto V (internal)
F Spare v JumperU (internal)
G Spare W 115VAC,400Hz input
H Spare x Ground
J Spare Y Spare
K DFG rategenerator-1 z Spare
L DFG rate generator-2 Spare
M DFG - motorcontrol : Spare
N 115VACO 3 input c Spare

9
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3.4.1.2 Amplifiermodule.

3.4.1.2.1 Powerconnector. The amplifiershallhave a standardmodule
powerconnector(CannontypeDA-150or approvedequivalent)with pin
assignmentsas in tableIII.

TABLE III. Powerconnectorpin assignments.

Pin

1

2

:
5
6
7
8
9

Assignment

Audioinput
Rategenerator
Spare
2’i’.5VDCinput
Spare
Ground
Motorcontrol
115VACinput
Groundshield

1

3.4.1.3 Relaymodule.

Pin

10
11
12
13
14
15

Assignment

Rate generator2
Spare
100Hzexcitation1
100Hzexcitation2
Motorcontrol
115VACinput

3.4.1 .3.1 R-f connectors.The relaymodulesshallhave four r-f
receptacles(IndustrialProductsCo. type 22550or approvedequivalent)for
cross-connectionto the DFG antenna,a communicationsreceiveror receivers.
Connectorfunctionsshallbe as follows:

a. PI: To comm ant.

b. P2: To aux rcvr.

c. P3: To DFG ant.

d. P4: To comm rcvr.

3.4.1.3.2 Powerconnections.
connectors(CannontypeDE-9Por
follows:

a. P5:

1:
2:

1
5:

;:
8:
9:

The relaymoduleshallhave two power
approvedequivalent)with pin assignmentas

Not USed.

DFG controlfor K1 and K2.
+27vDc input.
Not used.
Not USedc

Not USed.

27.5VDC outputto DFG off-on
Ground,shield.
Ground,shield.

-

10
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b. P6:

: On-offcontrolfor K4.
:: 27.5VDCoutputto controlamplifier.
3: 27.5VDCinputto DFG off-onrelay.
4: 115VAC
5: 115VAC
6: On-off
7: Ground
8: Ground
9: Ground

outputto DFG antenna.
inputto DFG off-onrelay.
controlfor K3.
controlledby K3.
controlledby K2.
controlledby K2.

3.4.1.4 Amplifier-Relay Assembly.

3.4.1.4.1 R-f connectors.

3.4.1.4.1.1 Antennaconnectors.The amplifier-relayassemblyshallhave
two seriesBNC BulkheadJack connectors,type UG-909A/U(RF ProductsNo. 74868..-
or approvedequivalent)for connectionto the antennaand UHF antennas.

3.4..1.4.1.2 Matingr-f connectorsto coaxialswitch. Four r-f connectors
(IndustrialProductsCo. 22475or approvedequivalent)shallbe providedin the
amplifier-relayassemblyfor matingto the coaxialswitchr-f connectors.

3.4.1.4.2. Powerconnectors.

●
3.4.1.4.2.1 Powerconnectorsto controlamplifier. The aiiplifier-relay

assemblyshallincludea powerconnector(CanonDAF-15Sor approved
equivalent)toprovideelectricalconnectionsto the controlamplifier. Pin
assignmentshallbe as specifiedin 3.4.1.2.1.

3.4.1 .4.2.2 Powerconnectorsto coaxialswitch. The amplifier-relay
assemblyshallincludepowerconnectors(CannonDEF-9Sor approvedequivalent)
to provideelectricalconnectionsto the coaxialswitch. Pin assignmentsshall
be as specifiedin 3.4.1.3.2.

3.4.1 .4.2.3 Main powerconnectors.The amplifier-relayassemblyshall
have one powerplug (CannonDPA-L24C2-34P2or approvedequivalent)for
electricalconnectionto the inputreceptacleof the controlamplifierand
coaxial switch input receptacles. Pin assignmentsshallbe as follows:

TABLEIV. Amplifier-relaypowerplug pin assignment.

Pin] Assignment

Al
1
2
3

5

7

Receivernr 1 antennainput
Receivernr 1 audiosignal
Receivernr 2 audio signal
Receivernr 1 time constant
control
Rate signal
Rate signal
Shieldground

Pin Assignment

12

13
14

15
16

lReceiVer nr 2 receiver

~time.constant control
Spare
Motor control

28VDCinputfrom supply
Coaxialswitchtransfer
control

11
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1
8
9

10
11

Ground
Spare
DFG on-off
Receivernr 2 sensitivity
control

17
18
19
20
21
22
A2

6.3V 100Hz
6.3V 100Hz
Spare
115V400Hzto antenna
115V400Hzfrcxnantenna
115V400Hzfrom supply
Receivernr 2 antenna
input

3.4.2 Fail-safedesign. The directionfindergroupshallincorporate
?~fail-safel~designfeatures. Malfunctioningof the equipmentshallin no way
contributeto the destructionof that equipmentor any part of the weapon
systemwhichwouldresultin lossof life.

3.5 Performance.

3.5.1 Sensitivityand range. The equipmentshallprovidethe direction
findingperformancespecifiedhereinwhen the antennais subjectedto
verticallypolarizedr-f fieldsin the frequencyrangeof 225 to 400MHZwith
fieldstrengthsfrom50 microvolts/meterto 0.3V/meterand modulation
percentagesup to 30 percentat 1000Hz.

3.5.2 Accuracyof indication.The rms valueof the differencesbetween
the indicatedreadingsand the truebearingat 36 equallyspaced
the azimuthshallnot exceed+ .5°under standardconditionsand
serviceconditions.This acctiracylimitincludesthe associated
loadsof 3.5.5.

pointsaround
+ 70 under
Indicator

3.5.3 Overshoot.When seekinga bearing,the indicatorshall
overshootthe ultimatebearingby more than 15°.

3.5.4 Hunting. The huntingof the indicatorshallnot exceed
of figure2. Huntingis definedas the repeatedmomentarydeviationof the
indicatorneedlefrom its properposition.

not

the limits

3.5.5 Lag. The i%dicatedbearingshallnot lag the actualbearingby more
than 5° ti= the actualbearingis changingat a rate of 3° per second.
The 5° shallbe in additionto the accuracy of indication tolerance.

3.5.6 Speedof response. Understandardconditionsthe equipmentshallbe
capableof seekingout a new bearingat a rate of not lessthan 30° per
secondwhen this new bearingoccursin the sectionboundby azimuthsof 50°
and 179°relativeto the initialbearing;and at a rateof not less than
12° per secondwhen the new bearingoccursin a sectorboundby azimuthsof
10° and 50°. This includesthe time requiredfor the indicatorto stablize
on the new bearing. Underserviceconditionsthe speedof responseshallbe
25° per secondand 10° per secondrespectively.

3.6 Detailsof units.

12
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3.6.1 Antenna AS-909/ARA-48. The antennacomponentshallcontainthe
following:

a.

c.

e.

f3*

Receivingelement.

115V,400Hzmotor for positioningthe element.

RF rotatingjoint.

High speedcoaxiallobingswitch.

Synchrotransmitter.

Appropriategears.

Rate generator.

The antennacomponentshallbe designedin accordancewith figure3.

3.6.1.1 A-c motor. The ac motor shall be capable of rotating the
receiving element to the cardioid null at the rate specifiedin the speed-of-
responserequirements.

3.6.1.2 Rotatingelement. The rotatingelementshallbe kept at the same
r-f potentialas the housingby springcontactssuch that the fuselageof the
aircraftwill Drovidea suitablegroundplane..

3.6.1.3 Synchrotransmitteroutput. The synchrotransmitteroutputshall
be capableof drivingone pointerload in eachof two associatedindicators
listedunder3.2.1.

3.6.1.4 Rate generator. The rate generatorshallprovidedampingfor the
antennaservopositioningsystem.

3.6.1.5 Field pattern. The antennafieldpatternshallapproximatea
cardioidshapewhen the antennais properlyterminated.By switchingthe
terminationof the antennafromone end to the othera mirrorimageof the
fieldpatternshallbe obtained. This switchingof the fieldpatterncaused
the antennar-f outputto be square-wavemodulated. The resultingsquarewave
signal,afterbeingactedupon by othercomponents,shallbe utilizedby a
phasesensitivemotor to positionthe antennato the antennapatterncrossover
point. The r-f squarewave modulationshalldecreaseto a null at this point.

3.6.1.6 Antennagain. The minimumgain of the antennain the directionof
maximumsensitivityshallnot be less than 20 db belowthatof a lossless
matchedquarterwavelengthstub at any frequencywithinthe 225 to 400MHzrange.

3.6.1.7 VSWR. A maximumVSWR of 3:1 shallbe obtaineffor the antenna
when eachofie two endsof the receivingelementare terminatedby the
coaxiallobingswitch. The ratioof the two VSWR readingsshallnot be greater
than 5.5:1.
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3.6.2 Amplifier-RelayAssemblyAM-3624/ARA-50. The amplifier-relay
assemblyshallconformto figure4.

3.6.2.1 Amplifiermodule. This transistorizedmoduleshallsynchronously
filterand amplifythe square-wavesignaldemodulatedby the associated
receiver. This signalshallcontrola saturabletransformerand providea
400Hzoutputsignalphasedto rotatethe antennatowardthe null position.
Circuitryshallbe includedto utilizethe antennarate generatordamping
voltagefor reducingtineservosystemhuntingand overshoot. A square-wave
oscillatorshallbe includedto providepowerfor the antenalobingswitchand
the rategeneratorcontrolwindingas well as the synchronousfilterand phase
detecting-circuitswithinthe amplifier.

3.6.2.1.1 Square-waveoscillatorfrequency.The
frequencyshallbe 75 to 200Hz.

3.6.2.2 Relaymodule. Thismoduleshallcontain
switchfor connectingthe associatedcommunications

square-waveoscillator

a DPDT coaxialcrossover
transmitter-receiverto

eitherthe communicationsantennaor DFG antenna. It shallbe operatedby
completingthe circuitgroundwith the transmitterreceivercontrolor by the
push-to-talkswitchso thattransmissionshallalwaysbe with the communication
antenna. The relayshallbe operatedby a 28VDC.

3.6.2.2.1 VSWR. The VSWR of the relaymoduleshallnot be more than 1.3:1
with a resist=50-ohm termination.

3.6.3 MountingMT-1955/ARA-50.Thismountingshallcontainthe necessary
s’neckmountsfor the amplifier-relayassemblyand shallconformto figure5.

3.6.4 AntennaAS-2755/ARA.The AS-2755/ARAantennashallbe used in
lKN/ARA-50DFG installat=requiring an antennathat is rotated90 from normal
orientation.The requirementsfor the AS-2755/ARAantennashallbe in
accordancewith MIL-A-83364.

3.7 Weight. The weightof the DirectionFinderGroup AN/ARA-50 shall be
kept to a minimumand shallnot exceedthe following:

a.

b.

AntennaAS-909/ARA-48:10 pounds(4.53Kg).

Amplifier-RelayAssemblyAM-3624/ARA-50includingmountingMT-
1955/ARA-50:6.5 pounds(2.94Kg).

4. QUALITYASSURANCEPROVISIONS

4.1 Responsibilityfor inspection.Unlessotherwisespecifiedin the
contractor purchaseorder,the supplieris responsiblefor the performanceof
all inspectionrequirementsas specifiedherein. Exceptas otherwise
specified,the suppliermay utilizehis own facilitiesor any cormnercial ..
laboratory acceptable to the Government.The Governmentreservesthe rightto
performany of the inspectionsset forthin the specificationwheresuch
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inspectionsare deemednecessaryto assuresuppliesand servicesconformto
prescribedrequirements.

4.2 Documentconfliction.The qualityassurancesprovisionsof MIL-E-5400
and the requirementsspecifiedhereinshallbe applicableto this
specification.When the two documentsconflict,this specificationshall
govern.

4.2.1 Classificationof tests. The inspectionand testingof the
directionfindergroupshallbe classifiedas follows:

a. Preproductiontesting.

b. Acceptancetests.

4.3 Test conditions. Unlessotherwisespecified,the equipmentshallbe
subjectedto the testsunderthe followingtest conditions:

a. Ambientair:
Temperature:60% to90% (16°C to 32°C}
Pressure: Prevailinglaboratoryconditions

b: Vibration: None

c. Humidity: Rocmambient

d. Warm-uptime: 5 minutesmaximum

e. Inputpower:

115VAC,400Hz,nominal
27.5VDCnominal
26VAC,400Hz,nominal

f. The transistors or magneticelementsused shallbe selectedat random
fromrepresentativetypes.

4.4.1 Preproductiontest samples. The preproductiontest samplesshall
consistof modelsrepresentativeof the productionequipment. They shallbe
testedunderthe test conditionsspecifiedhereinand at the pointdesignated
by the contract.

4.4.1.1 Samplinginstructions.The contractorshallconducttestson 8
preproductionsampleequipmentsto determinethatthe designof the equipments
meet the requirementsspecifiedherein. The contractors’stest shallbe
conductedin accordancewith the test proceduresspecifiedherein.

4.4.1.1.1 Testingschedule. Threeof the sampleequipmentsshallbe
processedas in tableV, VI and VII (Seeparad.).A minimumof 5 preproduction
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samplesshallbe testedfor reliabilityin accordance.with the-requirementsof
4.6.7. Two of the 5 samplesshallbe continuallytestedfor longevityin ●accordancewith the requ~rements of 4.6.7.

TABLE V. Sample number 1 test..

P
Test Applicable Paragraph I

Examinationof product 4.6.1

Functionaltests-

Environmentaltests

Shock
Salt spray
ExDlosion

as foil:

Sand and dust

4;6.2

4.6.3

IInterference I 4.6..5

TABLEVI. Samplenumber2 tests.

Test

Examinationof product

Functionaltests

Environmentaltestsas follows:

T=perature-alt.it.ude,
Humidity
Vibration

Acceleration

ApplicableParagraph

4.6.1

4.6.2

4.6.3

4.6”.~.2

TABLE:VII. Samplenumber3 t.es.ts.,

Test

Exam&nationof product’

Functionaltests

Powervariation.tests:

Fieldtests-

16
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●
4.4.2 Preproductiontests. Preproductiontestsshallconsistof the tests

specifiedunder4.6, subjectto the testconditionsspecifiedherein.

4.5 Acceptancetests. Acceptancetestsshallconsistof individualtests
and reliabilityacceptancetests.

4~5.1 Individualtests. Each DirectionFinderGroupshallbe subjectedto
the followingtestsin tableVIII as describedunder4.6, Testmethods,of this
specification:

TABLEVIII; Individualtests.
r

Test ApplicableParagraph

Examinationof product 4.6.1

Functionaltests 4.6.2

4.5..2 Reliabilityacceptancetest. The first10 directionfinder
equipmentsof the productionrun shallbe used for reliability”demonstration.
The reliabilitytestingshallbe in accordancewith test levelF of MIL-STD-
781. The test groupshallbe continuallytesteduntilan acceptor reject
decisionis reached.

4.5.2=1 Rejectionand retest.

●
Accept-rejectcriteriafor samplingplan

/ equipmentsshallbe in accordancewith testplan XXVIIof MIL-STD-781.No
equipmentfromthe productionrun of whichthe test group is a part shallbe
shippeduntilan acceptdecisionhas been reachedon that test group.

4*5.3 Defectsin equipmentsalreadyaccepted. The investigationof a test
failurecouldindicatethat defectsmay existin equipmentsalreadyaccepted.
If so, the contractor shall fully
likelyto be foundand methodsof

4;6 Test methods.

4.6.1 Examinationof product.
verifythat the materials,design

advisethe procuringactivityof all defects
correctingthem.

The DFG shallbe visuallyinspectedto
and construction,necessarymechanical

measurementsmarkingand workmanshipcomplywith the requirementsof this
specification.

4.6.2 Functionaltests. The proceduresand applicationof functional
teststo determineproperperformanceand compliancewith the requirementsof
this specificationshallbe preparedby the contractorand subjectto approval
by the procuringactivity. The functionaltests,as applicableshallbe
conductedpriorto, during,and afterthe environmentaltestsspecified
herein. Unlessotherwisespecified the functionaltestsshallbe conductedon

b the completeequipment..’
.,

,/! 4.6.2.1 R-f operationaltest. Satisfactoryoperationshallbe observed

●
+;”!.;, underr-f signalconditionsat 225.0,311.0and 397.OMHZ.‘<i
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4.6.2.2 Accuracyand sensitivitytest. The systemabilityto returnto
the sameheadingfromoppositedirectionswith minimumsignalstrengthshallbe
checked. ●
4.6.2.3 Speedof_responsetest. Speedof rotationfor tinesystemfrom

startingpoints178”and 50” removedand
clockwisedirectionsshallbe checked.

4.6.2.4 Huntingtest. The huntingof
180°shallbe observed.

4.6.2.5 Overshoot. The needletravel
antennais assuminga bearingfroma position180°removedshall-beobserved.

for both counter-clockwiseand

the indicatorneedleat 0° and

beyondthe finalheadingwhen the

4.6.2.6 Lag. The lag of the indicatorneedlewhen the antennareference
signalsour~is rotatedat a speedof 3° per secondshallbe noted.

4.6.2.7 Coaxialrelay. The DPDT coaxialswitchcontainedin the relay
modulefor propercrossoverswitchingshallbe tested.

4.6.2.8 VSWR. The VSWR of the antennawith the r-f chopperin eachof the
two positionsat frequenciesof 225, 311, and 397MHZshallbe measured. The
VSWR of the relaymoduler-f inputsfor the energizedand unergizedconditions
at frequenciesof 225, 311,and 397 MHz shallbe measured.

4.6.3. Environmentaltest. The followingenvironmentaltestson DFG shall
be conductedin accordancewith class2 requirementsof MIL-T5422with the
exceptionsand additionscalledout herein. When the two documentsconflict,
this specificationshallgovern.

4.6.3.1 Waivedtests. The fungusresistancetest,and sand
shallnot apply;all othertestsspecifiedin MIL-T-5422shall

and dust test
be required.

,

chamberin the

4,.6.3.2Temperatureand altitudetest.

4.6.3.2.1 General. The equipmentshallbe placedin a test
~rasinstalled~!condition unless otherwise stated in the individual test

procedures. The term “as installed’ shall be interpreted as including the
applicable cooling or heating provisions. At least the following data, as
applicable, shall be recorded for eachunit duringthe temperatureand altitude
tests:

a. Operatingsurfaceor referencetemperaturesof the critical
componentsand piece-parts.

b. Electricalheat dissipation.

c. Surroundingair temperatureand pressure.

d, Functionalparameters.

18
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●
4.6.3.2.2 Stabilizedoperationtests. The equipmentshallbe testedas

in tableIX whileoperatingin the maximumheat dissipatingmode. Data
per paragraph4.6.3.1.1.1shallbe recordedaftertemperaturestabilizationfor
each test.

TABLEIX. StabilizedoDerationtests..

Unit SurroundingAir SurroundingAir Testduration
Temperature Pressure(psia)

Amplifier- 160% 0.83 Stabilization
relay (70°c) plus 1 hour

Antenna 212% 0.83 Stabilization
(100°c) plus 1 hour

4.6.3.2.3 Inoperativestorageand warm-uptest.

a. With the equipmentnonoperatingthe test chamberconditions
shallbe adjustedto -80% (-62*C)at room ambientpressure. The
equipmenttemperatureshallbe stabilizedand maintainedfor at least
2 hours. Where it is possiblewithoutchangingthe temperature
conditions,the equipmentshallbe visuallyinspectedto determine
whetheror not deteriorationthatwouldimpairfutureoperationhas
occured.

b. With the equipmentnonoperating,the chamberconditionsshallshall
be adjustedto -65°F (-54°C)at room ambientpressure. Afterthe
equipmenttemperaturehas stabilized,the equipnentshallbe turned
on at the lowestspecifiedvoltage. The equipmentshalloperate
satisfactorily;i.e.,deliverspecifiedperformancewith the 5 minute
warm-uptime. Followingstabilization,the equipmentshallbe turned
on and off’threetimesand recheckedfor satisfactoryoperation(See
subparagraphs(1) and (2)below).

(1) Satisfactoryoperationwithinthe specifiedwarm-uptime shall
be determinedby checkingto see that the applicableperformance
characteristicsappearnormaland meet specification
requirements.

(2) All characteristicsthatare likelyto be affectedby low
temperaturesshallbe checkedfirst. Shouldthe time required
to checkthe equipmentexceed15 minutesbeyondwarm-uptime,
the equipmentshallagainbe stabilizedat -65°F (-54°C)
and the operationalcheckcontinued.

c. With the amplifier-relaynonoperating; the chambertemperature
shallbe stabilizedand maintainedfor at least 16 hours. At the
conclusionof this period,the equipmentshallbe inspectedin
accordancewith 4.6.2 and when practicable,visuallyinspected
determinethe extentof any deterioration;

to
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d.

4.6.3.3

a.

b.

c.

d.

4.6.3.4

With the antennacomponentnono erating,the chamberconditions
8shallbe adjustedto 212% (100C) at room ambientpressure

The chambertemperatureshallbe stabilizedand maintainedfor at
least16 hours. At the conclusionof this period,the equipment
shallbe inspectedin accordancewith 4.6.2and when practicable,
visuallyinspectedto determinethe extentof any deterioration.

Vibrationtest.

The vibrationtest shallbe conductedon the amplifier-relayat
roomambienttemperaturesfor both resonantand cyclingtests.

The vibrationtest shallbe conductedon the antennafor both
resonantand cyclingtestsat room ambienttemperature.

Equipmentshallbe testedin its normallymountedcondition,
includingvibrationisolatorsin place.

The test specimenshallfunctionand remainwithinoperational
requirementsduringthe entiretest.

Functionaltests. Functionaltestsshallbe conductedin
accordancewith the requirementsof the detailpart specificationduring
applicationof the acceleration.Thereshallbe no mechanicalfailuresor
malfunctionsdue to the appliedacceleration.

4,6.3.5 Explosion-prooftest. The explosionprooftest shallbe conducted
in accordancewith procedureI.

4.6.3.6 Accelerationtest. Accelerationteststo determinestructuralor
functionalcompliancewith the load factorrequirementsof 3.3.3.8.3shallbe
conductedon criticalparts. Criticalpartsare definedas relaysor
comparablemechanicaldevicesthat are sensitiveto forcelevelsin the range
of the limitloadsspecifiedin 3.3.3.8.3. Accelerationtestsshallbe
performedin accordancewithmethod513.3.of MIL-STD-810and as specified
herein. The highestlimitload factorsalongthe threeairplaneaxes
(vertical,lateral,foreand aft) as.determinedfrom 3.3.3.8.3 shallbe applied
individually.Orientationof tineequipmenton the centrifugeshallbe such as
to achievethesefactorsconsistentwith the orientationof the equipmentin
the airplane.

4.6.4 Powervariationtest. Functionaltest of 4.6.2shallbe conducted
on the DFG duringthe followingsimultaneousconditions:

a. Maximumvoltageon all powerlinesand maximumfrequencyon a-c
lines.

b.. Minimumvoltageon all powerlinesand minimumfrequencyon a-c power
lines.
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●
4.6.4.1 Under-voltages test. The line voltages shall be reduced from

standardconditionsto zero and thenback to standardconditionsover a period
of 5 minutes. Checkto see if any damagehas resultedto any units.

4.6.4.2 Powercharacteristicstest. The DFG unitsshallbe testedto
demonstratecompatibilitywith the requirementsof poweras specifiedunder
3.3.3.7.

4.6.5 Interferencetest. The interferencetest shallbe performedin
accordancewith MIL-STD-826,equipmentclassAM.

4.6.6 Fieldtests. The DFG shallbe field-testedat an outdoorsite free
from reflections.The antennashallbe mountedto an aluminumgroundplane
eightfeet in diameterand then connectedfor normaloperation. The
transmittingsourceshallbe capableof radiatingboth cw and 30 percent1000Hz
modulationat levelsproducing50 microvolt/meterand 0.3 volt/meterat the DFG
antennasite. The transmissionsshallbe at the frequencieslistedbelowand
shallbe verticallypolarized. Functionaltests(see4.6.2)shallbe conducted
on the equipmentat bothminimumand maximumfieldstrengthsat frequenciesof
225, 311, and 397MHz.

4.6.7 Reliabilityand longevitytest. The reliabilityand longevitytest
shallbe conductedin accordancewith test levelF of MIL-STD-781.The testing
shallbe approximatelydividedequallybetweenthreechambertemperatures;-
54°C, room ambient,and +71°C0

4.6.7.1 Reliabilitytest. Test planXXVI of MIL-STD-781shall
the preproductionreliabilitytest.

4.6.7.2 Longevitytest. The equipmentshallbe subjectedto a
test to determinecom~liancewith the recwirementsof 3.3*3.3.1.2

be used for

longevity
● Test Plan

XXVIIIof MIL-STD-781”shallbe usal for ~he longevitytest.

4.7 Maintainabilitydemonstration.Maintainabilitytest and demonstration
shallbe in accordancewith MIL-STD-471,method5.

4.8 Designdata and material.

4.8.1 Preproduction test report. The contractor shall preparea
preproductiontest reportin accordancewith MIL-STD-831.

5* PREPARATIONFOR DELIVERY

5.1 Preservation and packaging.

5.1.1 LevelA. Each directionfindergroupshallbe preservedand
packagedin accordancewith the requirementsof MIL-STD-2073/lAand MIL-P-
9024. Levelsof preservation,packaging,and packingwill be determinedin
accordancewith Table III,MIL-P-9024.
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5.2 Marking. Markingof all unit containers,intermediatecontainers,
shippingcontainersand unitizedleadsshallbe in accordancewith MIL-STD-129 ●
6. NOTES

6.1 Intendeduse. The AN/ARA-50directionfindergroupcoveredby this
specificationis intendedto providea capabilityfor the aircraftto home-in
and to obtaina bearingon anotheraircraftor groundstationoperatingin the
UHF spectrum.

6.2 Orderingdata. Procurementdocumentsshouldspecifythe following:

a. Title,number,and date of this specification.

b. Stocknumber.

c. Levelof packagingand preservationshallbe levelA unlessotherwise
specifiedby the procuringactivity.

d. Preproductionsamplesand tests.

(1) Numberof preproduction-samples.

(2) Pointof inspection.

(3) Requirementfor concurrentdeliveryof each sampleand its
testdata. The procuringactivityshouldbe givenat least
10 days priornoticewhen the preproductiontestsare to be
conductedso that theymay be supervisedor witnessed,if
desired,by a Governmentrepresentative.

6.3 Patentnotice. When Governmentdrawings,specifications,or other
data are used for any purposeotherthan in connectionwith a definitely
relatedGovernmentprocurementoperation,the UnitedStatesGovernmentthereby
incursno responsibilitynor any obligationwhatsoever;and the fact that the
Governmentmay have formulated,furnished,or in any way suppliedthe said
drawings,specificationsor otlnerdata 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 Subjectterm (keyword)listing.

~~r~~~e
Amplifier
TAntenna
flksselilbly
Bearing
‘Box
console
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Control
Cover
Direction
Distance
Element
Finder
Group
Heading
Horizontal
Indicator
Interconnecting
Mounting
Radio
Receiver
Relay
Rotating
Synchro

6.5 Changesfrompreviousissue. Asterisks(orverticallines)are not
used in this revisionto identify,changeswith respectto the Previousissue
due to the extensivenessof the changes.

Custodian:
AirForce- 99

PreparingActivity: ~~
Air Force- 84

Agent:
Air Force- 99

(project 5826-F194)
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