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IJGA-695(USAF)
3 ?fovember1950
Superseding
USAF No. =71%
22 June 1943

MILITARYSPEC13’ICATION

ANTENNAE,GLIDEPATH RADIORECEIVINGEQUIPMENT,
GENERALSPECIFICATIONFOR DESIGN@’

.

specificationcoversthe performancerequirementsfa the design
of an~ennaefox-usewifi glidepafi radib receivingequipment,hchding the
furnishingof engineeringreports.

2. AP.PXZCABLESPKKFICATIONS

2.1 The folLowingspecifications,of the is8uein effecton the dateof
invitation for bids,shallform a part of this specificationto the exkent
specifiedherein.

2.1.1 S3ecif?lcatfona:

. .

2.1.1.1 AizzForce-?kvyAeronautical:

AN-E-19 ElectronicE@pmant; GeneralSpecificationF=. ~ .

2.1.1.2 U. S. Air Force:

4ou6 Reports;Manuf’acturertsEngineering(ForCanmunication
and RelatedEquipment)

R-7035 RadioReceivingEquipmentAN/ARN-5A,Bench,We-FMght
and FUght TeatsOf

(Copiesof this specification,Air Force-?!avyAeronautical,and U. S. Air Force
specificationsmay be obtainedupon applicationto the CommandingGeneral,~
MaterielCommand,Wright-PattersonAir ForceBase,Dayton,Ohio. Both the title
and ident-g numberor symbolshouldbe stipulatedwhen requestingcopies.)

3.1 General.- The requirements,includingmaterialand wdmanship,
specified=cflication AN-E-19are appucable as requirementsof this
specification. :

-

3.2 Besi~.- The detailrequirementsspecifiedherein&re for ~ antenna
to be installedaftermanufqctue of the a~cr~, d~ing mamfacture”of the.
aircraft,ar as an integralp-t of the aticr@ structure.The antenna iS to
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be ued with IkdioReceitig E@.pent AN/AM-5(), or AN/~-13. ‘JIM atam

may be physicmy in cmbtiation with any otherantennathus sefig two or
more equipments.If the ant- is made in combktim withanotherante-

or antennu it shallbe possibleto operatethe equi~ents s~tme~ly ~d
with no interference,one with the other.

The antem shallbe supp~ed t-

getherwith the necess~ t=~ssi~ ~es~
connectors,filters,mate.~g

sectims and impetice con~titig secti~s. .
,

3.3 Mecbicd Reatiemerits: ~

3.3.1 The antema shall consistof a slot, cavity,loop,St*, ~pole,
amay or othersystemsuitablefor tistalktionin &craft and conszst=twith
the positim ~ whichit is to be mounted.

3.3.2 The antennashallbe so desi~ed and insta~ed thatin arxyposition
of the antema ‘whilethe sircrti is h f13ghtor on the gromd XIO inter ~ -

dher liquidwillbe capableof collecttigin any portionof the antema.

3.3.3.Wemal antennasshd=lbe constmctedto withstmd the most severe

icfig conditims encomtered in fldght. The ante~a shall.be designedto
mintiizeundesirableperfommce effectsdue to ic~ng.

.

3.3.4 The antennashallbe locatedas near the fore ~d fi center~~

the aircrfi fusebge as practicable.me lmation ‘f ‘he ‘tern ‘~the
10 feet from a horizontalpi=e throughthe foreand sft center~e

aircrafishall.requirespecificapprmal fromthe Procming Agency.

3.4 Freauenc7.- The snteu shalladeqwtely coverthe fr~ency range

of 329=0 335 meec~~es per ‘econde

3.5 Poki~tion.- The antennashall.receivehorizont~y pokized ratio

si~als with mtim practicablerecep.kion
of vertica~y po~ized ratio9ig@90

3.6 Im~edace.- The tiputshdlbe desi~ed to matcha 52 ohm coexial lbe

with a voltagestandingwive ratioof lessthanfive to one,
overthe frequency

r~ge 329 to 335 megacples. The ratioshallbe --.ed mth slottedlineor ~

equivalentmethodwith the antema momted in”
a @l-scale mockupof the aircrafi

sections~omtig the antenrlaand extendingat leasttwo wav:len@hsfromthe
antenna. The methodused shallreqfireauprwal by the Pro-mg Agency.

. .

3.7 !IMIIdSSiOII he and Connectors.- The antennashall,beso desl~ed
and tista~ed that connectioncan be made

readilyto the ass~latadradio

equipmentthrougha min- len~h of Radio~equency CableRG-S/Uunless

othercable is speti~ied,using appropriate
~y-~a~’st~dard connectors..

32. Wdio bterference.- The radiointerferenceof othereq~pent with

the g~de path receivtigequipment
shallbe consideredat any accep~ablela

levelwhen the operationOf o*hereq~pment fi tie ‘icrdt.tiU not giveof——
erroneousglidepath.receiverindicatimsthro~hout the flzghtpatterns

Fi~es 1 end 2 passesPl, P2, P5 and P6 sufficientto interferewitha

successti glidepth apprmch~
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3.9 se~~~ti~~Igo~ting Devf.ces.- The contractorshallprfide such
selectiveisokting devicesas are necessa~ to assurecompliancewiththe
i~.te~ferencereauirenentS mecitied herelh. The perfom~nce of the radiosets
and antennasas-specifiedIkreinskdl be obtainedwithan;-such selective
isotitingdevicestichietias e part of the sys%ea.

.
3.1o RadiationPattern.- The u-term% when im3iAled in the airc2&~,

shallreceivehorizontally-pokizedsignslswhen the aircrdt is heatig
towardthe g~ciepath transmitteror at any headingof the aircraf%within
90 degreesof the directionof the transmitter,and f~yhg at any altitu6e
betweenhorizontaland 20 degreebanll,glideor climb. The pattezmin the
fomard ha~ of the horizontalplane shallbe fYee fromnulls or shq wria-
tionsin gain. The gain of the antennain the fomard hemispherebelowthe
horizonshallnot be more than 3 db greaterthan the gain in the formyd
directionat the horizon.

3.11 F=ae.- + ~ =7 ner~owmnce of the ante~a shallbe SUCh tbitPAe elecur.c--F
it will pr= a radiofrequencysignalof 130 micravoltsor more to RdiO -
ReceiverR-89( )/ARl?-5(which-hasa 95 ohm balancedradiofrequencyinput)or
92 micrmolts or moreto RadioReceitig EquipmentAI!/JUW-18(whichhas a 50
ohm coaxialinput)whenthe aircraftis on a standardC&l or USJW instrument
approachpath, 10 or more nauticalmilesfrom the glidepath transmitterand
fl~g at =y headingwithin60 degrees of the directionof the transmitter
and any attitudelessthan 10 degreesfrom horizontalflight. The signal

sourcesha~ be the transmitterof RadioSet JW/CRN-2.

3.12 Performance.- The radiationreceivingpatternand efficiemy of the
antennashallbe suchthat satisfactoqtidicationsshallbe obtainedwith the
navigationreceiverindicatorswhen the antennais flighttestedas specified -
herein.

3.13 ErxineeringReports:

3.13.1 Prelimhm Renort.- A prehfiary letterreportshallbe submitted
describingthe titent,methodof apprmch, generaloutltie,and the targetdate.

3.13.1.1 IntertiReoort.- A letterreportshallbe submitteddescribing
any changein method,antema progmm, or targetdate as establishedby 3.13.1-

3.13.2 Substmtiatti~Data.- Data shallbe submittedin substantiating
te9ts. The submitteddata shallincludethe fo~ofig: :

3.13.2.1 Reportsoutlining
beingfurnished.

3.13.2.2Statusreportsof
l?rocurin~&enc7.

in detailthe tests

all testsconducted

correspondingto the data
..

by agenciesotherthan the
-.

..
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~ 3.13.3 FH~hi Testinq.- The
with the following:

3.1s.3.1 FUght test reDorts.

.

-&

fsght repor%ashail be in accordancete9ting

describing by tke
inodi-

of each
tests

eechtes%flightconducted
defectsencounierociand/orcontractorand cmment-ingupon =7 operating

ficationsfapd necessary.

3..1303.2Aftial repotishallbe prepared,containingthe analysis
;.~ghtte& perf~~ed by the cont~ctor ~d co~esponbg to tb mght

specifiedherein.
.

3.13.A Completeinformationsufficientto designand constructa laboratory
test-modelof the finishedantennain its structurallocationsha13be furnished
the ProcuringAgencythreemonthspriorto deliveryof the aircraftfor iXght
test by the U. S. Air Forces.

3.13.5 Premrstion of ReDorts.- Final engineeringreportsshallbe prepared -
in accordancewith SpecificationNo. 40U6.

3.~ G&ernment LoanedProDert~.- ~en’pruvided
purchaseorder,the followingitemswillbe furnished
to the contractorupon hisrequest.

for in
by the

the contrac%or
Gaverment on loan

SnecNO. Ouant:

71-5027 1

ItemNo. stockNo. Nomenckhrs

1 16%327s78727
l@O-327879517

Test Set TS-67/ARN-5
TestOscillatorTS-17Q/M-5 71-5~01

METHODOF SAMPL~G, INSPECTION,AND TEST

L.1 The antennashallbe subjectto inmection by authorizedGovern-=ent
Inspectors. When inspectionis c&ducted at-thecontractorsor mami”actureris
pkt, tests shallbe conductedby the contractorsor ~~”acturer~ ~der the
supervisionof the authorizedGovernmentInspector.

materialor the releaseof any desi~of
be

4.2 Previousacceptanceor annroval
b~ the ProcurfigAgencyshallb n;
of the finishedproduct.

construedas a guaranteeof acceptmcecase

4.3 Test Conditions:
.“

4.3.1 EatinmentRequired:

(1) RsdioReceivingEauipmentAN/ARI?-5(), motiied,
ReceivingEQUiprneniAN/ARN-18

.

(2) 0-30 D.C. Voltmeterand 0-50D.C. Micro~~ter
.(3) Test Set T&67/ARN-5
(4) Test Set TS-170/ARN-5
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4932 =!’f Wmly ?O1’twze●- The dimct-cuzzent supp17voltageat the
qai~n~ baing?aa~edBhallbe 27.5 to 28.5volts.

4.4.1 Patio Intewfersncf3.-The g~ciepath receivershalloperatewithout “
~ioua responsestificient to interferewith i% successfulwe in mvigattig
tdumugbut the KU@ patternaaa specif~edin yxagrsph headed,‘.%Mo ~ter- ~
fe2encen.

4.4.2 GIMdak+h Receiver?~rfo~.c9.- The test shallbe performedus-
a glAdepath receiverin good operattigconditionand adjustedin accortice
xith SpectiicationNo. R-7035. TIM sensitivityof the RadioReceiverR-@( )/~-5
shallbe betterthan 70 mic=molts. The radic set shallbe properlyinstalled
~d c-ected. The sensitivityof .RadioR=aiving Set AN/ARN-18shallbe better
than 25 microvolt.

4.4.2:1 GroundTesi Station.- The groundtest stations“=l.1be a Standard
UW Znshuneat ~ding @tea or a CAA I-L-Sstation~ good operat~agcon~tio%
prop=erlyadjuted, tistalledand maintainedby the USAF or CU.

&4e2.2 I&x9dure.- The f13gntplans shownin Ft=me 1 and Figure2 shall
be executedo-ach assignedtest frequency. Not more than threefie-
qnencies shall be assignedfor test. Flightpa~sesPl, P2, P5 and P6 are the
OniY required passesof Figures1 and 2 and if any one of thesepassesdoes not

- pruve acceptable,engineeringcorrectionshallbe made beforeconplet~ the
fi~as. Kll passesare to be made withoutctiges in equipmentor tuningonce
the test has been initiated. PassesP3 and ?4 are shownto demcnst=atepossible
intersectioncourseswhichwill not prme the acceptanceof the antenn=. Passes

?3 md P4, thoughnot required,illmtrate possiblec*acteristics Of the
antennapattern.

4.4.2.2.1 FifW e 1:

4.4.2.2.1.1 Radio ReceivingEauiqen* ~1/-~~-~(), as m~~ied~ or~dio
ReceitingEquipmentAN/ARN-1$shafibe used. (Thereceiverperformancespecified
h 4.4.2 s~l applyto the modifiedreceiver).

.

4.&.2.2.l.3 PassesPI and P2 shallbe made

.

on the lxdlzer courseto in*er-
sect the glidepath and determinethe intersectionpointsI-Aand 2A by r-e
and adnuih from the glidepath transmitter. .

4.4.2;2.1.4QI pazea Pl& P2 = n~t~ ~~c~tion g~n be receivedbefore

either ‘ON COUR=%lfor ‘DO~~’tfi~cation for ac~s?~~ble~rfo~-ceo ,
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&&.2.2.l.5 For passesPI and P2 the productof the radiof=equmc7 ti~=
signalto the receiverin micmvolts multip~edby the distancsof the g~de
path intersection(xfrcmthe transmitter)in nautictimilesshallbO e+ ia

or ~e=ter than lU@Ofor PadioReceifig Equipmai AN/ARN-5() and920f=
RadioReceitig Equipmmt AN/ARN-~.

.

4.4.2.2.1.6“Passes?1 snd P2 prove acceptibb ante- perto-ca f=
Figure1.

44..2.2.2V-=9 2: - “

4.4.2.2.2.1 Ratio ReceivtigEuuiDmen*AN/ARN-5(), as modif+ied,c Radio
Receifig Set AN/ARN-~ sha~ be u~ed~

4.4.2.2.2.2 PassesPl=d P2 shallbe sameas thosemade forFipe 1.

4.4.2.2.2.3 PassesP5 an~ P6 shallintersectthe lma~zar =d g~de p~~h. . .
coursessimuitmemsly (plus-orminus one mile) at po+mt2A at 1500f%. altl~e
(or Mi fat 2000 ft. altitude)forantema acc~pi=ce. Thisprmes the -e~~ -.
of the airborneantennapattexm.

4.4.2.2.2.4 ~ P=ses p~~ % p5 ‘d ’69 = ‘Wtt‘idicati=A‘haUbe
receivedbeforeeitherflQNCCICRSE~or WOWIV tidicatim for acceptablepar- s

formanceYaz for Fiwe 10

4.4.2.2*2.5For passesP5 and P6 the protictof the radiofrequenc7input

signalto the receiverin microvolt rmiLtipEedby the distanceof the glide
path Mterseciion (fYa the transmitter)in nauticalmilesshalll=beequalto
or meater tti 1300 for RadiAoReceivtigI@ipment A.N/ARN-5() and 920 f&-
R&o Receivtig~uipment AN/ARN-M.

4.5 Reteste- Rejectedantennasshallnot be resubmittedfor tispectim
withoutk=ing fullparticuks concerningprevims rejectionand mea-es
takento wercome the defects. .

4.6 AU p~s, SPeC~enS~ or assemb~es destroyedin makingtestsreqti-ed
by this specificationand/or*a*gs> to dete~fi-ecmpu~ce ~~i~~d ~e~~~

.

ficationand/ordrawings,shallbe in additionto the qu=tzty
contractor purckse orderand shallbe furnishedwithmt ticree~tigthe cost
of the contractor order.

.

.

5. PREPW~Ol? FOR DEL-
.

5.1 Not applicabh.
.
.

f

The =t~ae coveredby this specific~tionare titenaadto be .-
path radioreaeivfigeqdpment. ,
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6.2 Radio Receivingl@ipment @lRN-5( ) has a 95 ohm balancedradio
ftwquencyinput. RadioReceivingEquipmentAN/ARN-18han a 52 ohm coexial
radio frequencyti~t. When RadioReceivingEqtipmQn*~;/~-5 ( ) is wed
with an antenn8havinga coaxialinput,or when RadioRecei~ Equipment
AN/ARN-18is used with an antennahavinga balancedinput,the contractorwill
be reqtied tQ supplyan impetinceconvetitigand matchingsectionequinlent
to &ansmiasioR Line Couplerm-23@ ~ the t~~aei~” ~eo

6.3 Design -Mfom=tion.- The contractor may obtainavailabledesignand
installationdataupon requestto the ProcuringAgen~.

64 Instructionsfor obtainingcalibratedflighttest data of glidepath
and localizerantennaemay be obtainedupon requestto the ProcuriRgAgency.

6.5 When Radio ReceivingE@pment AN/ARN-18is suppliedfor installation,
instmctions for modif@ng a receiverfor test purposeswill be furnishedupon
request*O th Pr-tig Agency.

6.6 The followingpublication may be & interesth connectionwith tests:

6.6.1 U. S. Air ForcesTechnicalOrder:

AN-08-30ARN5-2HandbookOf Qeratiw ~st~ctions for
ReceiverR-89(M) /~-5 WIdR-~9(~)/~-~A
AN=16-30ARN5-3Handbookof MaintenanceInstructionsfor
ReceiverR-@A/ARN-5 andR-89/ARN-5A

NOTICE8 When Govezm-at drawings,specificatims,or otherdataare used
for any purposeothm t~ in conmction with a definitelyrelatedGovernment
proourment operation,the United ‘tatesGovernmenttherebyincursno respon-
sibilitynor any obligationwhatsoever;and the factthatthe Governmentmay
have fomnihted, ~ished, or h any way suppliedthe said drawings,speci-

con-
fiscations,or otherdata, is not to be regardedby implicationor otherwiseas
h any mannerlicensingthe holderor any otherpersonor corporatim,or
ve@g any rightsor permissionto manufacture,use, or sellany patented
tientia that may in any way be rebted thereto.

-..

.

WllR/epl
MCREEO~

.

GPO S15432
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SPECIFICATION ANALYSIS SHEET Form Approved
Budget Bureau NO. llg-ROOq

INWRIJCTICM
TIIjs sheet is to be filled outbv personnel either Government or contractor, invo,lved in the use of the spec

ification In procurement of products for ultlmate use by the Department of Defense. This sheet is provided for ob
taining information on the use of this specification which will Insure that suitable products can be procured with
mlnlmum amount of delay and at the least c st. Comments and the return of this form WI1l be appreciated. Fold o
llnes on reverse s]de, staple In corner, an~ send to prepar,ng act.,v,tv (.s tndicated on reverse hereof).

SPECIFICATION

ORGANIZATION (of subnttter) ‘cIm AND STATE

:ONTRAcT No. WANT I ~ OF ITE MS PROCURED DOLLAR AMOUNT

$

AATERIAL PROCURED uNDER A

❑ DIRECT GOVERNMENT CONTRACT o SUBCONTRACT ‘

1. HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT USE?
A. GIVE PARAGRAPH NUMBER AND WORDING.

-.. f

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES.

----
. . .-. ,

. COMMENTS ON ANY SPECIFICATION REQUIREMENT Considered TOO RiGID

3. /S THE SPECIFICATION RESTRfCTlVE7

o YES n NO ,, “YES”, IN WHAT WAY?
.

.
.

*
4. REMARKS (Attach any

[
ertinent data mhichaaybe ojuse in.improvtng this spectficatton. If there are addi-

tzonal papers, attac to form and place both tnan envelope address edtopreparang activity)

SUBMITTED BY (Prtnted or typed naae and actzvaty)

I

Downloaded from http://www.everyspec.com



-.

.

.
,-

1

. .

FOLD

.
-. ..

. . ..

DEPARTMENT OF THE NAVY .. POSTAGE AND FEES PAID

NAVY DEPARTMENT

OFFICIAL BUSINESS
,

COMMANDER
SYSTEMS ENGINEERING GROUP
ATTN : SEPS
WKCGHT-PATTERSON AFB, OH1O 45433

FOLD

.

.
.

I

_— — . —

e’-
,.. --- . . . ----- .-.-...

Downloaded from http://www.everyspec.com


