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22 MM! 19M

ANTENNAE, OUNIDIRE~GNALRE=Iv~G EQUI-T,
GENER4LSPECIFICATIONFORDESIGNOF’

1. mm

1.1 Thisspecificationcoversthe pmf~m requlremnti for design of
antennas for u9ewithoddlrectlmal rangereceivingequl~nt, Includkg tb
furnishing of engineertig reports. “

2. APPLICABLESPECIIZCATI~AND DRAWING

2.1 The follmtig qecflicatim anddrming, of the issue in ●ffect m date
of ixwititlon f= bids, shall form a part of this specif’lcstim to the extit
specified herein:

2●1.1 Spcificatlmo&

2.1.1.1 Air Force-Nav Aeronautictir

AWE-19 Electmnic Equi~nt; General SpecificatimFor

2.1.102 U. S. M Force:

MM Reportx!;ManufacturerIsEngineertig(Pm
Communication and Related Equipnt)

(Copiesof thisspeclfIcatim, Air Force-Na~ Aermautical and U. S. Air Force,
specificatimsmay be obtainedupon application to the Coxmmndtig General,Air
KatirielCommd, Wright-PatUrsmAh Force Base,Dafion, Ohio. Both the
titleand Ident@g numberof eynbolshould be stipulated whenrequesting
copies. )

3.1 General. - The requiremnti, inclwitig matmtil andwurkMuMhip,
spec if ied~cificatim AN-&19 are applicabh as requtiemnb of this
apeclficatimo

set &R!iw: The antenna shall be designedforuse with Radf o Receivti~
The aatennamay be installed dining or aftir manufactwe of

the aircraftor may be an intigralpartof the aircraft strwture.
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5.2.1 WI mWiM may be pkwsically in combinationwltbanyotherantmna )
thus mrving two or more equlpents. If the antmna is tie in combination
with another anbma or antxmnas It shall be possible to opercte the equipmt -

uimltaneous- and with no Interference, one with tie other. The antinna shall
be 8q@4ed tmgetherwith the necesmry transmission lIMs, connectors, filtirs,
matching 8ections and ccxmrtar ●ctiona. (See,I

I 5.3 Mechanical Requirements:

3.3.1 me ant-ma shall Cmslst of ● slot,
urq or other systm suitabh for instilhtim
the position in which it b to be mounted.

3.3.2 TM antenna dull be so designed and

section 6)

cavity, loop, etub, dipole,
m ●ircraft and consistent with

installed that in any positlm
of t-k- antxmxmwhile the ●ircraft is h-flight or on the ~ourd no water or other
llquid ui13 be capable of colhctlng In any portion of the antenna.

3.3*3 External antennas aba31 be constructed to with8taxd tb most severe
icing conditt- encountered Im flight. The antama shall be desi~ed to til-
mlze undeslrabla pmfcmance effectx dw h icing.

3.3.h The antenna shall be lwated as near 8 wertical plane through the
fore and&et centerlineof thealrcra*ft fuselage as practicable. The location
Gf the antenna mare than 15 feet from a vertical plane through the foreandaft
Centertie of the ati~8ft aba~ require upecific 8pprm4d &on the Rocuring
Agency.

3.3.5 The locationof theantinnashall be chosen so as to give a min-
of interference to radio freqmxy recepticm as spec Mied herein.

3 ●L mq*JexY.- The antinna shall adequately cover the frequency range of
108 toIz2mega~leso

3.5 PoL3rizatim.- The antennashall receive horimntdly polartied and
horizmta~y prcpagatid radio fsignale with dAmuB practicable reception of
vertical~ polarhd radio 8igna3S0

‘“ v“- The tiput shall be designed to retch a 52-ohm coaztil
MM with a vo ta~ standing wave ratio of less ~L= five to one over the
fiequtuwy rangeof 10I5 to lZ2 mgacycles. ‘he ratio shallbe obtainedwith
slotted ltie cr equivalent mthai. The method used shall require apprmal m
t}~e Rocurlng Agency.

3 .’? Tran8misslm Line andComwctcrs,- “1’heartenria shall be so designed
ard ksta~ed that connection can be made readily to the associated radio
eqmpment through a mMmum k@h of RadicRequencyCableRG8/U,mless
other cable Is spec~ied , us tig apprcpr titi An@Vavy s Mndarcl connec Lors.
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~,~ ~~~~a~~~ ~a~te~,e- The radiation patimm of theInstalledantenna
shall be such that i- provide the signal receptlun specified herein at any
heading with respect to the dtiection of the aignalaource, and at w altitude
from horizontal to 20 de~ees bank, climb or gllde.

3.9 Localizer Range.- The productof theradio ihquency SIV1 in mlcro-
volti at the input to the receiver multipMed by the range reception In nautical
miles shall equal 260 or more when the aircraftis ona straightlinepath(see
Figure1)whichliesin thelocallzercourseaxdwhlch ~sses through the local-
izer transmitter and a point @OO feet higher than andh~ nautical miles fim
the localizer transmitter. When Radio Recelvtig W@~ntRC -10} (which MM ●

95 ohm balanced input)ti used, this product shall equal 370 or mre. The
localizer transmittxm shallbe Radio SetAN/MR?J-l or AN/(3W-10 ●s maintained
and operated at any standard CM I-M or USAF Standard Instrwmt Approach
site.

3.10 Ran:e of Omnidirecticmal Range ~~pnt.- ti poduct of the rtiio
A+equency oignal in microvolt at the input to the receiver mltiplied by the
ran~e of reception ix. nautical mll.es 8haU equal 1~ or more when the aircraft
is on a straight line path which passes through the omlrange transadttir and a
mint @ feet hi@er than and 45 nautical miles ihm the cndran~ trammltter.
The mntiange transmitter shall be a dandard CM CMRIiramgetranemittir statian,
or the equivalent, operated by the US&F.

~m R~io Xn*rference.-TheradioInterferenceof otherequl~ntwlth
theomldirectiou~range radio receiving ~ui~nt shall be considered at an
acceptably luw level when the operation of other equlpwnt In the aircraft WAG
not give erroneous localizer or omnidirectional range Indications throughout
tbe flight pattens of R@res 1, 2. 3, and k sufficient to interfere with suc-
cessful Iocali?,er or omnidirectional range flight procedure. The unidirectional
range receiving mtenna shall be so located that in nomal flight maneuvers or In
landinc, the interference caused from modulation of the received radio signal by
the propellers or other inovable portions of the aircraftshallnotcausemore
than~ percent mdulation of the received radiofrequencysignal.

30U selective IsobtM? Devices.- The contractor shall provide such
selective ~olating devices as—u%%6cesmry to assure compldmce with the
titerference requirements specified herein.- The performance of the radio sets
and antxmnas as specified herein shall be obtained witi w such selectiw
isolating devices a9 a part of the~timo

3.13 Perfomance.- The radistionreceiitig pattern d efficiency of the
antenna shall be su~ that s&tisfactory indications are obtained on the MYi-

gation receiver tidicators wtIen the antenna MI fli~ht tisted ae specl.fied
herein.

3.l& E@neeringReports:

QJ*l ~ Re crt..- A preliminary letter report shall Fe sut-
mitted descrl”ning the L-,ter,:, method cf’ ap]’roach, general out.lim, aYi.~ :,N
w~et da”-.
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30~.1.l fitxmh Re~rtO. A letter report shall be subuitted describtig 1

my changein methd, antenna progam, or target dateas establtihedby 3.14.1. -
3.l&.2 Substantiating Data. - Data shall be suhittedin substantiattig

tests. The submitted data sha~l Include the following: &

3.~.2.l Reports outllnlngh detiilthe testscmesponding to thedata
beingfurnished.

3.&2.2 stit~ reports of all tests conductedby agencies other than the
Rocuring &ency.

3●&3 ~@t lbstln~.-Thefl.lghttestingreportsshallbe in accordance
witi the fclloulng:

3.k3.1 ~at *st reports describing each test flightconductedby the
contractorand conmntinguponany operatingdefectsencounteredand/ormo3i-
ftiatims found necessary.

3~~.3.2 A fhd mprt zMll be prepared,containing the analysisof each
fight testperformedby thecontractorand correspondingto the flighttests
s~c Uied herein.

3.U.3.3 Conpleteinformationsufficientto designand constructa labora-
tqr testmodelof thefinlahedantenna In its structurallocationshallbe
furnishedthe ProcuringAgencythreemonthspriorto deliveryof the aircraft
fcr “4 ‘L* *@5t by the U. 50 & Forces.A&L~Au

S.L!+&Prepar ationof Reports.- The finalengineerfig reportshallbe pre-
paredIn accordancewithSpeclficationNo. b~.

3.1s OuvemmentLoanedIkoperty.-Whenprovided forh the contract or
purchase order, the folluwing itims will
to & contractor upon his request.

Item
No.

1
2
3

4. UETHm

Sto~k or
Part No. Nmmclature——

be furnishedby the Governmnt on loan

QSQwz

169W27CEX50 Signal GeneratorS*1 ARN-~
L

1
1690-226011953 Modulator MD-83/ARN- 1
1690-211%5~0 JunctionBax J4?29/ARN-34 1

OF SAMPLING, DWPECTION, ANDTEST

4.1 The ~~~ shall be subject to impectim by authorized Government
Lwpectors. When inspection is conductedat the contractorIs or manufacturerJs
phnt, testsshallbe conductedby the contractor, or manufacturer,undert?]e
supervisionof theauthorizedGovernnmtInspector.

-
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J@ pat Culditbmr 8

RacUoRecai* Set AX/ARM-*aalS&Mad to UulSmW
mimmlti inputto tho I’woiwr

RadioSet A1’@EuJ-1,or Radio$ot AE/czm40, u U$atmaod
Mbparatdbytbcuaraow

l&302Rbuy W .- TM dlmut—m’a—t 8uIqQyToltap ●t *

aquipmt bolng tu 705to 2&5 Welts.
.

A tast receimr, modfliedIf neceuwy, ahaficmpl~ ● ~- cauwcted Snto●

aatisfactory part of the receiver circuit to lmiicat8 the stralgth of tha radio
frequency signal receiTed ●t the izqmt of tho m~i=r. m raceiver w~ be
tested and cdlbra~ to permit cmvwrolm of m- roadinga to mlcrmolt input
Vallla .

k.h.2.2 Klight Plan No. 1.- Refer to Hgur.s 1, 2, am! 3. A nomml.ly
operated~ hcaliser traxwmitter or i~ USAFequlmlent shall h mipluyui.
At an altitude corraaponding to the mnge, ●hmn m Pigur8 1, ● clumr MM
pattern with the center of the clover leaf direct~ la the l~alis= course
8ha~l be fbm. l’he pilotand/orobservershall not9 d record the -tar

I 1- 1 ,1.1 = 1--1- I !
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reading and the aircraft heading on eaeh leg at the center of the pattern and
at level flight. On other portions of the pattern, Includlng turns, the course
Mication on the crosspotiter indicator shall be observed. Over the selectid
plnt8ncl at any heading the ncei~ed radio frequency signal In microvolti
mltiplied by the distanco from the transmitter In nautical miles uhall equal
notlasathan260when empl@ng ● Radio Receiting Set A?l/ARN-l&. When Radio
Receitig ~ulpnent RC-103 is used (which bas a balanced input impedance of
% ohms) this productshallqua13’70 ar more. Refer to3.9 headed ‘LOCALE=
RANG&W. ~ the remainder of the pattern includtig turns of less than20 degrees
W, the cros8polntir Indicator shall give proper course indication. Flight

Plan No. 1 shall be executed for each Msigmd te~t freqwmy. h distance
fl’m the hcallzer tianmitter at which the clover leaf ~ flown shall be selacted
tO provide the most ●ccurate Ixxiication of the received radio Nequency signal on
tbe calibrated ~tir.

4042.3mfm Pm No.20- Referto F5gures1,2, ●k 4. A normally
operatid CM omnldirecticmal range transmitter statim, or its USAF equivalent,
shall & aelectxsd. A clov~ leaf ~:tem (Figure 2) shall b flown over a fixd
poht at an altitude corresponding to the &LsWse from the range transmitter
8- m Figure 1. On ea?h leg of the pattern ad at level flight, the nwter
read~g and aficraft bea..ng shall be read and rccordeci when over the selectd
point. On the remdmder cf the psttim, the Indication of the range indicator
#hall be noted ● (Over G:s selecbd point ad at any heading the receimd radic
fiequacy si~l In micrcv~i ts multiplied@.’thedistxmefromtheanni+lirectional
r~U~ w~~~.~~r ~ m{ 1 .-.e gfi.~~~ ~=~+~ RCt l~~g +wh~=, ~~). T%-4-” 41..—-. . r~~~..p:Uu &A&& w AG

of the pattmm, proper Lntiicatix s:~all he obtained an the range Indicator. The
test ehall be repeati al each as~~gned fiequeney.

4.5 9etWt.- Rejectid antennas shall no% be resubmitted fcr ins~ctioxi
withmt IG33Wg full w t icuhrs c~’n@%~IA~~ previous rejection ti measures
@ken to overcome the defects.

L.6 All prti, a!.eciwena, or asseni. ii+s des?m-rd Lq makin~ tests required
by t~’b g~c:ification and~or drawings, to 4etewati.e cmpliamce with tbe spec i-
f ication and/w drawin:s, shall be L“ addi%: .m tu t!.squanti~ specified b. the
cortra~t cr purchase order and shall be fL!7.j.~’~.?d witiiout increasing tie ccst
of the contract ar order.

5. IWY%RATIONIfWI?XELXV5.!X

5.1 Not ●pplicable.

6. XOT’ES

----
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(
6.z ‘he folludng publicatims my be of Intirest h connectim witi testi

specified herein.u

U. S. Air Forces TechnicalOrder:

M c&l@M3 Eamibook of ~iIAb-CO Iri8tmctimo f= ~iO

set A@dRw( ) ●

~ 163-W Eandbook of l@iIitimCe InstructiCmSf= -d%O
SetAN/CRN-10().

~ 1t%i@C~3-2 Randbook of mink3UIlC0 Inatr~thM for hiiO

Recai* &uipnt Rc-lo3( ) ●

The Handbook of xaintanance Instructiaw for Radio
Reoeiwing Set AN/ARN-U( ) will be svallable whm
dos ired. .

U. S. M Force Spectiication$
●

R-7030 RadioRecel*g E@ipnt RC-1OX, Bmch, _
flight and Ilight fists of

6.3 ~ical De8i gn InfHt8ionO- The contractormay obtaindesignand
instal~tiandata for a typical Radio Receiving Equi~nt RC-103( ) Mtenna
ins tillation upon request to theEocurMg Agency.

6.4 mtmi.mo- When Localizer Receitig ~uipamt R@M~ ( ) ie lus-~d
fii the a’=+-”

~+ -a 4-+..4. ~..+ r9m.nt ~ ~~~~ ~f ~~+itiectimal ROCOlviIl~
u bAaA u - tiA-A - -yu~~--.

- Equipaeni AN/ARN-14( ), tie contractor m~u ~ r~u~ed ~ WJ?W ~ m~e
converting and Mtching section betmen the localiz= recei~er input and the
R~/U cable. Thedesignof an approvedtypeconvertingandmountingsectim
Is shownon DrawingNo. 50C13131,&ans=issi~ LineCouplerCU432/U. l@r ~m
intirlminstalhtiononly,flightpatterns,Hwres 1$ 2 @ 3$“W@@W to*Q
localizerequigmentwill be accomplished. Haever, theantennamust be designed
to acconpllshNgure b whenAN/ARN-M becomesavaikble●

6.5 (lmnirangereceiver, manufactured by Collim.s Radio Com~, may be in-
stalled as an interhn equipment- When used forflighttestsof antennas,the
receivermay tiemodifiedand calilxratadin accordancewith Figure5.

NOTJC2: ~en bvernment drawings, spectiications, or other data are Wd
for any puzwpose other than in connectionwitha definitelyrelatedGovernment
procurementoperation, the Unitid States Government t+ere&y incurs no responsi-
bility nor any obligation whatsoever; and the fact that the Government may have
fomulatid, fumtihd$ ur in any way suppliedthe saiddrawings,6pecMicaticns,
n otherdata,Is not to ‘beregardedby implicaticmcm otherwiseas In any
maner licensing the holder or any otherpersonor corporation, or conveying
Q rights or perniss ion to manufacture,use,or sellany patentedinvention
thatmay in anyway & relatedthereto.

W’@
- MCREEOti
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