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1. SCOPE .

1.1 This specification covers the perform=ce requirmetis for the
design of airborne ante- for use with liaison

communtiation equipment$.

ticludfigthe furntihtig of en~eer~ x=pds ●

.- i

2. APEZICA~E SPECIFIMTD=
. . .

.
.“2,1 The following specificattim, of the issue in effect on the date

of invitationfor bids~ sha~ form a part of this speciftiation to the ex-
. tent specifiedherein:

..

. ml itarr:

Cables.-Connectors ‘Nn For Rad~ ~fWencY
Connectors, WE w, For Radti Frequenq Cables
Electronic E@pment, Airborne, Bener~ Speci-
fication For

Radio set AN/’-a
Plastic Parts, A&craft Exterior; (leaer~ Re@e-
ments and Tests for Rain-Ms ion hot ection of

Phst ic Materials, @ass Fabric Base, Low Wessure
Laminated, Air- Structural

Plastic hiaterM, Molded Sandwich Constructtin,
Glass Fabric Base, Honeycomb Core, For Aircraft
Structm@. A@ica%tim

Arrest=, Lightnin& ~tegr~ btem
Test Reports, Prepratbn Of .

.

““ -

MIL-P4013

Mm-wolil

.’-.

re@xed & contra~om in connectionwith specific(Copi= of spectitiattim
procurement functions should‘be Obtd-hed km the procuring agency or as
directed by the contracting offic=. ) \

.

3.1 OenerL- TM requtiemnts, includ~ mater- and worlananship, .
specified=Uicatbn WL-~00 are applica”de as requtiements of tha
qecificat ion.

. .

. .

.. .

.

. ..
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3.2 D08ig~.The sntenna-qe;iflod herein ~a
manufaotum of.the airoraft or aa an int8gral P*

antmna iu to be U80d with Radio set A@kC-~ ( )

tiA4080(wAF)
.. u.
.“.-

te be installed during or after
of the airoraftstruature. The
SXldXU#ybO ia @13T6iOd00IUDiMtiUY

with any other antenna, thus IJeming two or mm equipme&a@ If i~ mtem iS ~de.
h combinationwith another antenna or antennaa it shall be pomible to operate the “
equipmezrtasimultaneously(in a reoeiwlng or transmittingoondition) and with no
interferonoe,one.with the other. The tuztenna droll be suppliedtogetherwith the
aeoeaaary transmiaaion ULnea,,aonneotara, isolation units, liaisonmatahingnetwork,
and filters,

..
,

3.2.1 lCeohhmiuaL -. .

3.2.1.1General. The antenna akll uomaiat d! aa isolatediirbraftutruoture ..-...
mob as a ui~-~ vprtioal stabilizer tip8 shmt fed element,notoh or other
syuternmitablo for installation * airoraft and mnsiatent with the posltion in
wh~oh it is to be mounted.

.
3.Z.l.2 Preferred Antenna COd!lgUTatiOSMS. .The following baaio antennaoon-

flgurations, 13 utea in order of their prefermow; are desirable fram the standpoint
of obtaining a standard ooupler of the type now being F oduoeds (ace paragraph6.3)

(a) Isolation of the top portion of the vertioal”stabilizer.

(b) Iaolatiozaof either wing-tip..

If an antenna oonfiguratlon ia proposed whiuh would require the dewlopment of a
different antenna 00upler than the one being producsed,the ootiraotorshall demon-
strate to the~satisfaationof the oontraoting offioer that tb proposed antennaia
the o~y design suitable for inatdlat%on on the airaraft in questionor that it is
muuh superior”to any other design.

3.2ii;3‘couootioa Of u~im. The axrtemnashall be so designed and instslled .
that no water m other liquid QM @O~Od in any pOr&on of the antenna when the “’ “
airornf’tis on the ground or ia flight. .

..-

3c2J.4 ~Oin@ Theantenna shall be aonatrwsted to withstand tie most severe
ioing oondit~o~oountered in flight. The amtenna shall be designedto minimize~.
Weairable per<onaanoe ef’feetadus to ioing.. . .

3.2.1.5DiOleOtriO Material. The aontraotor shall mbmit a pr”oeessspeoifi-
oation in aooordanoewith Speoif3oatioziMIk%8013 or Speaifioation~&gl’& oover-
ing the manufacturing and fabxdeating pmoesa and methods of oontrol of mrnufaoturing
variablea ofiany plastio mshfi al used *a the oomkruotion of the antenna. This -
prooeaa apeoif%oationshall be in additioa to any approved gener~ process speoifi-
oation the oontraotormay BOW have and shall be subjeat to the approval of the
Proouring Agenoy.

,
. ●
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3.2.1.5.1 sk0d03m08i~t-OOo Plutlo mterids used im the fubrimtien Of
any part of the ●ntenna nhallmeet the roaistanooto rain erosioa requirementsof
Speeifiontion?iIL-R-709kor all efierior plaetio-s shallbe proteotedwith an
erosionre8i8tantmaterial 80 thmt the oombiaation8hallmeet the requirementsof
Speeifioat$onMIL-W709L- sp@olfiM**~~13*

3.2.1.5.2 kwd B4LdMOf c~tw (CaP TYPo Antmnas)o The Oonduoting
portioxlof the antenna struotureehall be designedto protido luge, =ooth radii
of mamaturo on ●ll externaledge8 and oorners~to mduoe preoipttatlon8tatio
cawed by DC ooronadiaohargos. If shup trailingodgea and oomers am required
forcaero~eo reasons,tho
attachedto the metal of the
metal @hallmot be les~ then

“ 3.2.2 Eleetrioal~

3.2.2.1 General. The antennasystemshall be designedto operate satiefao-
torilyover th-e=oy r~e from2 to 2&megaoyoles per second=d to reeeim
and tr~smit radio ooxmnmications~gnalsessentiallyomnidirectionalin asismxth.

3.2.2.2 Antenna sy8t9mEffid0nq. “l’hoantenna systemefficiencyof the pro-
posed antenna (see paragraph6.&l) shallbe determinedfor the followingfrequen-.
cies~ 6, 8, 10, 128 I&, 16, 18, 20~ 22 and 24 megaoyolesper second. The amtenna
system efficiency shsllbe at lemt 50 peroent of the antenna systemeffioiemy
for the roferencseantenna (speeifiedin&3.2 of this ●peeifioation)at muh &the
above frem2exmie60 The averageof the ant- 8ystem efficieneie6at the d)ove
frequenoiosfor the propoged~tenna shall be no-less than tht for the referenoe
antenna. !

“ .

. ..
3.2.2.3 Pwer TransferEffioienoy. The power tr6a8fer*ffieionoyof the pr-

oposedantennasystem (see paragraph6.& 2) shallbe no 1088 *25 peroentat w
frequencyboluw 6 megacycles-d abwe 2 megaoyolesper aeoond. The-awrqy p-er
transfereffteieneyover the frequexmymmge of 2 megmyolos per seoondto 6 mega-
cyclesper seoondshall be at lemt 60 peroent. Those frequoneieswithin the abom
range, for which the-lengthof tlw psth from the top of the vertieal stabilizer
along the front of the tia and top ocmterlineof the druraft to the leadingedge
of the wing root and theme along the w3ng leadin@edge to the tip ia less than -
0.25 warelengtht,sh~ll not apply~

3.2.2.4.1 General. An impedmce matchingumit shallbe providedto transfomt
the antenna impedanceto a mdue tha+ will give a voltage dandingwnve ratio of
2 *l, or less. on”the 50 ohmcouial tranmiusiom line between the transmitterexd
the antenna. The ooatractorahdl prepare a speo$ilontion oawaringthe detail
requirementsfor a sa%isfactoxy$mpodame ~teh$ng unit. If at all possible,the -
matchingunit referred.toin paragraph 6.3 shallbe used. The speeificatim shall
be subjectto the approvalof the Procurhg Agenoyo

1

.

,

.
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ma po- transfereffioa Of
shdll be the highestobtainablecon-

stitantWith good engineeringpraotioe. .
.

.. .

j~2e20f@ ImpsdanoeMatchtigAbiltty.- ~0 B8tOhiTlgUnit am be CSD
pable of autcfaatkl~ matchingthe atenna ~edanee $ncludng the tolerance .
specifiedin &k. 2.5$w in~ only the hfonnstion p~d ~ the radiotrans-
mitter,and withim a time Umi.t not to exceed 10 awmx?s.

3.202.&~ VoltageStandingWiiveRatio.- The CMMI* and 3astaUation of
the antenna and WMhimg anti S= be such that the voltagestandingmve
rattiproducedon any part oft he waxidl came betueenthe-transmlt~ andthe
antennamatchingunit shall not exwud 2 to 1 when” the liaison equ~ent $s
transmittingat any IMqnency wlthti the 2 to ~ megacyclesper secondrage.

.

3.2.2.5Lightnbg Wotect ion.- The antenna shd2 be providedwith ● light-
ning arrester, e with Specif$cationML-A-9094 to protect
the antennaand assodated equipmentIkxa daaage- to UgM13ng strokes.

3.2.2.6FM corona md voltage ~eakdown.- “=The proposedantennashall be
so designedthat no .evtienaeof corona or voltagebreakdonnshall occur at the
maximum altitudeof the aircraftwhen a voltage SO per cent h excessof the
maximumcilctiatedpeak vol$age * appliedacrossthe antenna3nputterminals.
The msx3mumpeak voltageshall be b@sedon the makbmxmpeak modulatedpower
deliveredto the antennatem~ at the ~equen~ where th~ impedanceU -
such that tlm gap voltage is greatest..

‘! .....-..

,.

.

.

‘d’

. . .
3.2.2.7 m-i-tin Line and Omneotorso- The antenna SML1 be so de-

signed and installed that connectioncan be readily made to tk associatedradio
equ5pmentthroughthe shortestpracticallength of-rf coaxialcableusing ap-
propriatetransmissionline .@onnectorsspecifiedin Spe@fiCation UL-O-~, or
IU14+60$. HNt e connectorsshallmeet the requirementsof this specifi-

Yc~tti~ (See 6&
.

. . ....... .--.-*. -
3.2.2.8Selectim &Olatmg mViOUS.- u the proposd AimMIIIatOm

,

is to be used in QQMxlataon with am thar antennaor antti * a mfi-tiphncing
system, the omtrautm shall providethe mcessary isolationunits and ~ters - “
requiredfor satisfactory operaMon- of all the eqdpmants hvolvedo TBe con-
tra@Or sha~ submita specificationreveringthe des~ and fabrkatim of
each isolationunit necessaryto @mvi.desatisfactorylmittipldag of the equ@-
ments. The specificationshall be subject to the approvalof@ xing age~.

3.3 ReqairedMeasurememtm . .
3.3.1 Radiatbn Pattern MMsurem ants.- The contractor shall Obtain the

radiationpa%ternsof tlw proposedantennaat.w ac~e fiequencie~of 2, ~, 6,
~~lo~ 12$lh$ 16, u, 20, 22, _ a xnegaoyclesper second and the radiation .
patternsof tb mf~ence antenna(speotii49din &.3.2 of thti specification)at .
frequencies of 6, $, 10, 12, l& X, 18, 20, 22, and * megacyclesper second.
The methods of measurements’hallbe as specifiedherein.

*. 1.

.
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3.3.2 Iiapedanoo.

3.3.2.1 General* The Smpedancse of tbe proposedantennashall be -asured
over the full~requen~ range of 2 to * megaoyoleaper seoondo The initial
measurementsshallbe made on a Soale model of the airwaft fbr the purposeof
arrivingat a aatisfaotoryeleotrioaldesign prior to installationof the antenna
on a full so81e airorafto Full soale measureumntsshallbe made on the prototype
antennainstallationfor oanparison#ith the model Impedanoe data.

“ 3.3.2.2 Model Measw-en*. Tho impd=oe Of the FO Sed ~te~a @h~~
be determlned=the f’ullsoale frequenoyrange of 2 to $’ megaoyolespr seoond
by installingthe antennaon a soalemodel of tlm airoraftfor whioh it ia being
designed. The impedanoeof tlm antennashall be meaguredat model frequenoiea
correspondingto full soale frequencyintervalgof 1 ~gacyole over the frequency
range of 2 to ~ megacyclesper ueoond. The ~asure~nts shall be made at more
frequentintervalswhere it is neoessaryto establishthe minimum or maximumvaluw
of resistmoe or reaotanoein the abo~ frequewy range. The methods of measure-
ment and the test conditionsshall be as speoifiedherein.

~.3.2.~ Full Soalc Alroraf’tMeasurexmnts. fhe impedanoeof the proposed

b
antenna shallke measured over the frequenoyrange from 2 to 21Jmegaoyeles+per
aeoond in 1 megaoyole intervalsor lesswith the antennainetalledon the full
soale airoraft. Measurementsshall be made with the aircraft in at least-tio

: different”looations,for example, on reinforcedoonorete,xaon-reinforoed”oonore%~..
or off the runway. The method6 of masuremnb shallbe ae ●peolfied herein.

3.3.3 AntennaEffioienoy. For soap” ~pe antennasthe antennaeffioienay
(see puagraph 6.4.4) shim be determinedomr the f-quenoy range from 2 to 6
megaoyoleaper oeoond from the dtoleotrio108s of the plaatto isolatingseotioaas
~peoifiedheretno For frequenciesabove 6 rnegaoyoleeper seoond it must be demon-
stratedthat the antenna effloienoyis eaeentlnllyuni~. If an ante-a is propose
otherthan a ‘oap” t~ the oontraotorslmll submitto the proouringAgenoy a pro-
ponal of the method to be used in deto~ng antenna ●ffioie!my.

30304 MatohingUnit *fioion~. The pouor trwfor OffiOhIIOy of the U*SUM .
matohingunit togetherwith the trans~a8ion line from the transmittershallbe
determinedas qeoified hereizh ..

●

3.305 Comm and Volta ge B-akdwn. Teuta for protootdonagtinst oorona and
wltage bre&lo8n ●ha~ be made in aooordamo~ with k4.8 Or MS fpo$floation..

erationalFlight Tests. The mtenna syetn8hUl be flight tested
frequenciesspaoed through tb range of 2 to % megaoyolesper

seoond. Satisfactoryvoloe oommuntoationshall be demonstratedover the m-mum
range for the frequenoyin=lved. At least one test shall be made over a distanoo
greaterthan 2000 miles. The flight teat prooeduroshallbe in aooordanoewith
U+.90ftM8 speoifioation. .

. . D

.
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34 Ph@=eringRep&ts.
. .

3.4.1 R*M*my 11.p&t. A preliti~ le&er report Ml be submitted
desor~biagtk intemt,auMmd of approaoh,generalOutlime,and target date.

“;”.
-d

.

3.4.2 lnterhR@por*. Ale*rrepe**hllbe ●ihitted, desoribingmy
ohange $n method, antennaprogram,or targetdate a8 8ooxau maeh informationis
known. “

Data. Rtafromeaohofthe~ag urementsused to design
submittedto *ha oomtraotlmgoff’h.r as men u

praotloabloafter eaoh~est tu oompleted. The method of measur~t shallbe
desaribedand the resultsshall be olearly pxwemted. In partSoular,tlm following
data shaU 1% submittedat tlm Wws hdioateds

A

3.b.3.l PreliminaryDesign Data.

3A0301J prinoipd plme radi~tionpattermaamd.~o correspondingraihtion
patterneffieienoieafor both the proposedad the referonooantennasat eaoh
frequenoyof patternam3aeurementsshall be su~tted when the ~ttern measurements
are oompleted.

3.4.3.1.2
“mittedwhen tha

304.3.1.3

.

The impedanoeoharaoteriati~sof tlM ~opoaed antennashallbe wb-
mtidelmeauuromentsare oompleted,

. .
.

& aoonas the model hpedanoe data haa been obtaine&a preliminary
estimateof antennaoffiolenoyshall be suhitted.

.

3.4.3.1.4 Aoorreoted ourve oftb amtmatmpedanoe based om the model im-
pedanoedata and the eotimatedshunt oapaoitanoeand shunt oonduotanoeof the
dieleotriomaterial.tobe used in the gap shall be submittedwith the preliminary
estimateof antennaeffioienoy4

. .

3.f$.301.5 ~P~li~W eatk”~ of oo~le?offioiea~ ahmU be obtainedfmm
the oorreotedantennaimpedanoeand shallbe submittodwlth the preliminaryestkts -
of antennaeffioionoyo .

3.4.3.1.6 ~e~ttiate Of the peak rfwoltage wMohwilloppear ~oross tie
antennagap ●t the f’requenoyfor whioh this woltagewill be the highestshallbe
submitted. This estimateshall be based on tb oorxwted amtenna iqpedamoe ●ti os
the es~ted”ooupler ●ffioieneyassuming150uatts ofrf power availableat the
transmitterad 100 poroent modulatioao ‘Me estimatealmll aooompany* pre- -
liminarye8timateof antennaeffio$emyo

.

.

‘4 !j,
~o:.:
. . . ..

B
“ .
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3.L.3.1.7 A co~utation s”~lbe-=de based on the precedtig”desiggdata
and esthlatesto show that th proposed imtenna dll meet the requirementsfor .
antennasysteraefficiencyandpmmr transferefficienoy Uf this s~c ifi=t ion.M
computationshall take into account the pwer ti~atod in the transmissionline
betweenthe transmitterand hhe antennaco@er. This computationshall be sub-
mitted as soon as the model pattern and ~edance me=urements have been com@ste&

3.4.3.2
isolatinggap

(1).

(2)

(3)

(4)

(5)

(6)
t

P-+9T--Data.- As soon as p6esibleafterthe antennaand
ave been es gnedthe folxnringdata shallbe malxaitted:

Detafl drawhgs of the proposed=tenna and 3soUt ing @p.

Final estimateof antennaefficiencybased on full scale mclmp
of gap region (for cap-typeaxtennas).

Correctedtipedancedata based m model hpedance and the added
shunt capacttanceand diel.ectrk10SS4Wmeasuredon the full
scale mockup of the gq-regim.

Measured trufer eff io iency of.the transmission line and an-
tema coupler.

An eat~te of the peak rf voltage which wU1 appearacross the .
tiolating antenna gap at thelkequencyfor which this voltage
will be highest. (This estkate sh&ll be based on the measured -
transmission 1jne and co@er efflcien~ and the correctedmodel
impe*os assuming150 uatta of rf power availableat the trans-
mitter and 100 per cent modulatio- ) -

AM itudechambermeasurementsof‘the rf bredklounvoltage of the
isolatinggap at the h~ghest at itudewhich the aircr8ftis de-
signed to attain.

3*4*3.3 Datafrom Prototype &tenna InstelWd on Aircrai%. - AS soon M
practicable & ~%h tha protot“ypeantenna is completedthe fol-
lodng data shaU be submitted

(1)

(2)

3*i+.3.3@l
the contractor

Full aczale impedmce

Data Mm the f!l@t

Flight test reports

meastmments with the aircraft on the ~und.
.

test &i@red by this specMicat ion.

must dascribeeach test flight conducted~
and comnenton aqy operatiagdefects encount=ti and modlficatima

found neceasq. .

~obb Find Jhgineerhg J@port.- A f@ en@neering report prepared in a-
cordancewith SpecSilcati.onJUL-T+107, SW be.autaaittednot later than 60 days
after releaseof engineeringdes* data. The fhit engineeringreport shall con- -
tain a compilationof all test data requiredby IMs specification,together with
a descriptionof the method enpkgredM obtah~ the data and completedata O&
the final design and fabricationprocesees for the ante-o (See @*

e.
.
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. .

L2 Prwtotm woeptanoe or approvalof ntorial or t b roloasoof any
design by the Proowing Agepoy shall in no oaoe be oomtrued as a guarantee of
aooeptanoeof tb finishedproduot. .

●

L*3.1 EquipmentRequired. .

Boontom,Type 160-AQ-Motor or .q&wslont
GeneralRadio ~ 916ARFBridge or equivalent
GeneralRadio Type 1601 RF Bridge or equimlexat
GeneralRadio ~ 1602A AdmittanceMotet or .equivalent
Bfidge Deteotor,Batteryoperated,2 to ~ M
BridgeDeteotor,BatteryOperated,10 to 250 Mo
Bridge Ouoillator,Batteryoperated,2 to ~ Mo
BridgeOeoillator,BatteryOperated,10 to ~0 h
PatternRange to oovor the modd fYwquonoies “.

L

“8oaJeModels l@Oth to 1 50th soalefor pattern●~auranonts,
. l/5th to 1 Ot& ●oale f= Smpedanoemeasurmts .

Radio Set AN/~C-21

.

$ . . .
. . . . . . .

.

)

. ...

.-.

)

4.3.2 Rofereme Antemm. fhe rofbrenoeoateMa requiredin *M8 8peoifi-
oation #hail oon8i8t of ● fixed-wire extending fiem aa inoulatoroonneotedto
the ~enter tail ‘fin,or h tk oaoe of double-tailfin airoraft,from either
the right or left tail fia UMohevor is tM more ooxwenient,to am insulator

.

on the top ooator line of the fu8e3age. the wire shall be sixty-fivefoot in
length or 80 poroemtof the fhaolage 3mgth whicheveris shojrter.The.- onm

. .. .
.. 4+

ah U be maapendedfrom the tlp or the tail fin pawided that the a@e be.~on
the fuoelagetid antenna is less than 15degrees. It this angle is largerthe -
potnt of maspension●hall be loweredoo that the angle equals15 $egrees. The
feed point uhall be at the foruard end of the ax!tonna.

4.3.3 Model %mpedanoeMwurements (TestCondition).

k030301 The ●ode model for hpodamm ma8 wemmte shall be krge -O

7’to oontainall of the maotiag ●qaipmmt. It shall not be smaller than 1 IOth -
soale nor larger than l/5th uoele~ shallbe ~vered with good oenduoting
material.

hs3.3.2
●* Ielkot y)

ground. It

.

.

All re@red meaeuremnta shall be -do with W Mel h-’t~ olear,
feet away ik~ aurmundlng ob$eotaaxl ●t laast 25 feet off the
shallbe supported~ @ dieleotrSo stmo$ure.

9
. ●

.—

W?&
.-
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b.3.3.3 All the measuri~ eqzipmt shall be installed inside the model
~d the primary supply voltage for this equipment 8hall be obtained from a
souroe oontainedwithin the model. No externalpower leada or wires of any
nature shall be oonneoted to tlm model.

h.3.3.4 Final adjustmentof the measuring equipment shall be made With
the operator away from the model in a looation where he has negligibleeffeot
on the antenna impedanoe. The umohanioalmeanu provided for renmte adjustment
of the equipment shall be oonstruoted of dieleotrio -terialo To be sure that
the operator is in a position where he has negligible effeot, he shall move
completelyaway from the =odel af’terthe final ad$astmentshve been made~ this
should produoe no appreoiablmeffeot on the indicating inetrmmnta.

4.3.3.5 It~8 iqor~ntt~ttheo~rouitlosses oftb seotionof trans-
mission line ad any other network aonneoti~ the antenna b the measuting
apparatusbe small oompared to the power absorbed (radiatedand dissipated)by
the antenm.

4.3.4 Flight Teats (Test Conditions).

4.3.b.l Airborne Test Station. The airborne test station shall oonsist
of a standard Radio Set AN/’-2l installation in the aircraft having the
proto~ antenna installation. The radio set 8hall be tuned and adjusted in
aooordanoe”withthe teat8 for performance in test ins*-@lationsas speoified

.in &30b30 .

4.3.4.2 Ground Te8t Station. The ground test station shall oonsht of a
Radio SetAN/’C-2l whioh has met the teats for performance in test installa-
tions, as speoifiedin &3.~.3,00nneoted through a minimum length of rf oable
RG-8/b to’a verticallypolarized ground station antenna. All ground station
equipment shall be oonnmted and adjustad aooording to the best installation
and operating pmotioeo The grouxi station standard mtenna shall be looated
on terrain that is reaaonalily flat and tree from objeots that would oause radio
reflections. The site seleoted shall be ambjeat to the approval of the Proouring
Agenoy.

4.3.4.3 Radio SetM/M&= Perfommnoo in Test Inotallatlons. AN/ARc-21
equipmentwhiul 8atisfaotoriIy awet8 t b-operating requirements of Speoifioation
MIL-R-6471 shall be consideredaatiafaotoryfor teat inst~lations, OXOe@ that
the Government englneor or inspeohr ●eslgned to the projeot shall have the
authorityto require suoh additional tests at he oonsideraneoessary to assure
proper operationof the e~ipumt.

k03040k Co-oationa performance. Tho equipment shall be ground
I tested after installationin the airoraft or ground 6tation80 Radio Set

- AN/UC-21 shall be properly installed and oonne~tedinaooordanoe with the
Handbook of MaintenanceIn8truotiona. In addition, and for the prototype test

L- in8tallationonly, a suitablemonitoring devioe shall be employedwhioh will
give an indicationproportionalto the rf power supplied to the antenna. This
power meter is to be used to monitor the transmitter output to determine during ““
flight tests that the eqaipment is operating8atisfaotorily. The monitoring ‘.

method shall be subjeot to the approval of the Proouring~genoy.
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~.4 Hethoda’of” Maeurti.

40k.1 ~ation ~~tern *MUraXi*. uation patternaof a ●oalomodel
of the airframewith the mtonm installationshall be plotted on ● model
pattern ra~e ● The three prtioipal plane ptterns and a set of patternsin
tiioh # is variable and O has the valuee 0°, 250, 37°, ~~, 530, @o, @o, no,

~“, 90°, 96°, l@, 308°, 14°, 120°, l@j 135°, 47, 155°, and 180° shall
b. obta%md for both the p and the ~ polarisaticsns.(For a def$aitionof thes●
anglea see Fig. 1.) ?hese patterne shall be plotted in polar coordinates with
relative field utrengthplotted radially on ● llaear aoale. Care must be takem -
that all the patterxwat a given frequezmyare plottod to tb same soale (i.e.,
radiated ouer and deteotor oenaitivity oonatantfor all patternaat a given

.!frequenoy .

h.bl.l Radiation Pattern Effioie~. Zhe radiationpatterneffioiexmy
for eaoh freqlaenoyshall be Od Oulated f rrn the set of’radiationpatterna●a
followsa

..

(1)

(2)
.

(3)

(41

(5)

(6)

For eaoh poluization obtain through the uae of a planimoter
the area enolosed by eaoh of the measured linearpolar pab
born plots. .

For eaoh of tb speoified ?aluoa oi’o add the two areaa from .
(1), above, correspondingto the b pohrisationa.

Plot the values obtained in (2) above, as a fuxmtionof
008 e (d = 008~ S + 1) on a rectangularcoordinateohart,
and draw a snooth owwe through the plotted points.

Obtain with the aid of a planimeterth total area under the
ourve giwon by (3) above~ between 9 - 0° and 9 . 180°-

Obtain with a planimetor the uea under the ourve given by
(3)”above ati bo~dti by the straight lines whioh correspond
to the two limitingvalues of 0 , that is e = 60° md e 9
120°.

Divide th area obtained in (~) by the area obtained h (~).
Thi8 ratio is the “radiationpattern effioienoynfor the
frequeno y at whiQh the pattern set Rae measured. It must
necessarilylie im the range zero to one.

.

. .

*
. .
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4.4.2 Im_pedame~asurements (Model). The oontraotorahal1 have the pritilege
of WJing any one or any oombiINXtion of s $hoda to measure the i~danoe, provided
that auoh methods are ~pproprieteto the freque~oy range, and to-the impedano●
valuea being enoounte~ed. If’the authorized go~e~nt in8peotor oonaidersthe data
obtainedf~m these measurementsto be of que~tionableaoo&oy, the oontraotorshall
repeat tti mamrements by any one or any combinationof the =thods whioh the
inspeotorshall designate. The following is a list of recommendedmethods.

&~.2.l RF Bridge SubstitutionMethod. Uithan rf bridge installedin the
model and oonneotedto the antenna terminals by a low loss aeotion of ooaxial
transmission-line,adjuet the bridge to obtain a null. Without alteringthe bridge
settings,remove the antenna from the end of the transmissionline and replaoeit

- with an adjustabledummy load. Adjust the d- load until a null is again obtained,
then remom~it fxwm the transmissionline and nmasure its impedanoeon an rf bridge.

4.4.2.2 IU’Bridgo S~bstitutionMethod (Partial&toh). In using this
method of’impedanoemeasurement, he prooedure outlined in th preoedingpcuagraph
is modified aa followss A stiall10W1OSS zmtohing -tworkis i&talled at the
antennafeed point to provide a xmre favorable Impedanoe,from the standpointof
rf bridge errors, at the bridge end of the ooaxial uable. At eaoh point of the
measurement,the-smtohingnetuork is ad$uzted until a low VSWR is obtainedat the
rf bridge end of the oable, and the procedureoutline in L.L.2.I is followed.

.
4.4.2.3 Direot Method. An rf bridge ia installedat th wtenna feed point \

or, if this is physicallyImpossible,at a point within the model wbre oonneotlon . .’
to the antenna oam be ~de with a short straight seotioa of’low 10s6 air-dieleotrio
ooaxial line. The antenna impedanoe is either obtaineddireotly, or in tlm oaee of
the ooaxial line, oalaulatedfrom the Impedanoe at the bxidge terminalsby con-
ventionaltransmissionline transformations. me length of aoaxial line muet be
short in oomparison,toa.wavelengthat the frequenoy of measurementto avoid errors.

b4~2.h s~ooept~oe variation kthod. When the linear dben8ions of the
air-frameare oonaiderably less than a haM wuvdength, the resistanceof a oap-
~e antenna is wry low end the reaetanoe la high. In this oaae there Is no
standardmeaeur~ inst~nt suitablefor the Impedanoerange, yet smallenough
to be mounted in the model. To obtainth ~danoe in suoh oasea a parallel
resonanto~rouit uanbe ooxwtruotodand tk a&nna oonduotanoemeaau;edby
varying the oapao%%~d (Fig.b). Both the deteotorand signal aouroemust be
very loosely ootapled. The oirouit is first roaonatedwithout tho antenna by
ad$autingCo, and the width of tlm resonant ourve betieen half power points ia
measured by varying tb vernier oondenser,Cl, whioh ia in parallelwith the main
tuntng oondenaer,%S The 00~uo~oo of t~ ~oad~ oiro~t i8 ~ls ~~cl
*ere Acl iu the ohange inoapaoitanoe between half power points. .

..-

-

. -
....

0
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The antenha 3S then comected and we circuti resonated again by adjustingCo
“with Cl veturned to ks initialpos$t%on. The change in Co is the capqci~

of the antenna,and thewidth of the resonantcurrw%s obtainedh thesame
manneras before.The conductanceof theloadedcircuitis ~ - ~ + Ga.
A klmitation on this method results from the fact that the antenna conductance,
G=, in scae cases is as small.as 1 micrcmho,whih the susceptance5s of the
order of .1000micromho, so that even with coil Q~s of 300 or 400, ~ is large
comparedto Cla.To overccxnethisdiffiailty,a wwuum tube circuitwhich is
equivalentto a negative conductancecan be added to raise the Q of the circuit.
Stable Q% of the order of 1000 to 2000 can be obtained in this manner.

b4.5.5 Naainal Impedance Curve .- Plot a nominal antenna impedancecurve
baaed on the measured model * edmce data. The followhg tolerance shallbe
placed on the nominal.impedancevalues for the purpme of matchin: unit design.

a. Resistance 2 (20$ + 1 Oh)

b. Resistance * 20%

&&3 IRiLlSise Aircraft J@edance Measurem*s ●- The GeneralRadio Type
916ARFBridgS = equivale~ttogetherwith the Br-e Oscillatorand Bridge
Detector shall be 5nstalledinside the aircraft fhselage at any convenient 10- .
cation for performingthe measurements. Connectingfrom the rf brtdge to the
antenna feed point shall be made through a length of RG~ coaxialcable. The
aircraftshall be -inthe clear with no connectingwire attached. Pr- power “
for operationof the bridge oscillatorand detector shall be obtainedfrom a
source within the aircraft. Measurementscan be made by one of the methods
degcriiiedin 4.4.,2;other suitablemethods may be used. “

4040k Antenna Efficiency

..

t

L.404J General.- The methods for estimatingantema efiiciencydescribed
below apply tow~e antennas only. For other types of antenna these esti-
mates must be made ~ appropriatemethods, andithemethods used are subjectto
approval ~ the Bontracting Officer.

4.4.4.2 ~elim inary EMmate.- Measure the capacity and Q of the configu-
ration shown in Figuro 3 with and without a slab of!the dielectricmater$alpro-
posed foruse as skinof the gap. TMs configuration8Mll consistof a rect-
anotiarsheetmetz&plateof heightapproximatelyequalto theproposedgap
width,and about 1 1/2 gapwidths’ wide. It SW be supported 1/2 gap tddthalxnm
a s~are ground sheet by means of two foam pclyet~e sqports. TIM sides of the
ground sheet shall be at least 2 gap widths long. The slab of dielectrtima~ial
SW rest on the ground sheet and Sikl,l be fastened to the metal plate ti a con-
venient manner. The edges of the dielecirioslab shall be sealed in the manner .
proposedfor construction of the actu~ gq. Fiber orientationof the dielectric
material shall be in the same dircc~ion as in the proposed version of tb &ztem&

9

. .
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&lJ&2.1 w&urem rih shall be =de using a Boo~to~ type 16M Q-motoror -
oqyi~lent. Enough data shall be taken to establiehthe ourve in the fre-
q~noy range2 to 6 megaoyolesper seoond,but at Ieaatone poiti ehallbe “
determinedin ewery 0.5 megaoyolea. The Q-meter shallbe plaoed of’ftothe
sM. of the gap near one of the supporti. Xt ●hall be ueourely grounded to
the ground sheet whioh, in turn, 6M11 be groutied *o a water pipe or otbr
good ~OUZld 00BX300tiOlh The leads to the meter shall be as short as praotioal-

&&4Q20Z A seoond set Of meaa~re- da shallbe made after i~rting tb diel66-
trio slab fi tap water for 72 hours. Tb slab shall then be removedfromth
water and wiped dry and allowedto dry further for five minutes at room temper-
●turoO beforerepeatingthe measurementdeaoribed●bove. hasurements shall

start at the lowest freq~e~oyand be taken for tnoreasingfrequenoieseAll
measurementsuhal1 be oomplsted within one hour after remoting slab fromwater-

4040&203 From these meuure=nts the added shunt admittenoedue to ;he
dieleotrtoskin materialIn-thegap shallbe~ostia=tedas follows

Let

t

..

Co = CapaoityMm miorofaradsrequiredto resonateQ-meterooil
without externaloonneotion.

Q1 . Q as read”off intr~nt with plateattaohedbut without
. dieleotrio•lmb~ w’s

Q2_ Q as read off instrumentwiti plate●ttaohedand with -
dielootriomaterhl.

AC 9 Cwge In oapo~tanoe in mbrofarads, read off vernier
dial with plate attaohed~with and without dieleotrioslab.

f - F’requenoy in Mo/8eoo
.

L = Peripheraldistanoearound gap in feet.

D = Gap width in feet (distanoefrom isolated mtallio .
●otion to uin part of airframe).

.

&fJo@ok Then the added shunt &lmittanoe”aorosstbgap dye to the dieleotrto

*
. .

●

.
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&.~.402.5The●ffeOt of Ueleotrio 8parseotionsupongap admittance 8h11 be
determinedby measuring tk dieleotrio oonstant and loss tangent of a sample
of the 8par =tOrial U8iX OOZWentiOnalt80~qUe~. Measuremer@sahallbe taken
before and after uoaking as speoif’iedfor the ●kin material. %ring the meamre-
ments the sample droll be oriented so that the glaw fibers are lengthwisein
the field. Tk atiittanoe of the spar aeotlona shall be oaloulatedfrom the
dieleotrio oonstant and 108s temgent ●smnning uniform eleotrio fields in the gap.
This admittanceshall be addedto the skin admittenoe to determine the total
effeot of the dieleotrio iuolating seotion.

.

4.W.2.G These results shall be used for oorreoti~ the model antenna impedanoo
as required in 3.4.3.1.L of this upeoifioation~a8 well au for estimatingthe
antenna.effioienoyo FOI= oorreoti~ the model impedanoo at fre~enoies above 6
megaoyoles it may be a88uWd that yd=jBd=J2Vf ACL

i!?
where AC is that

measured at 6 megaoyoles per seooztd. To show that t s is a reasonable assumption,
the-dieleotriooonstant and loss faotor of the dieleotriomaterial ehall be
measured in any convenientmanner over the frequenoy range fxmm 2 to ~ megaoyoles
per seoond. ..

14.4.4.3-Final E8tinmte. For these measurements a full size mookup of the
gap and surrounding airoraft struoture shall be built. The same mookup as re- .
quired in 4.4.8 may be used.

b.4.4.3.l The oapaoity and Q eoross the antenna gap shall be measured with -
tlm isolated oap supportedby polystyrene foam at the proper distanoe. Measure-
ments shall be made using a Boonton type 160-A Q-meter or equivalent. Enough
data shall be taken to establish the ourve in the frequenoyrange from 2 to 6
megaoyoles per seoond but at least one point ah~ll be determinedin every O.~
megaoyoles. t

L.4.&3.2 The above messuremnts shall be repeatedwith the oomplete gap
atruoture proposed for W final versionof the antenna, inoludingfiberglas
laminate panels and supports, lightning protectivedetioes, isolationunits,
oonneotora and any other eqtiipmentwhioh will be placed In the gap.

hoh040303 These data shall be used b 00mPute ute- eff~oienoiesam tO
oorreot the irnpedanoemeasurements of seotion&h02 as required in 3.4.3.2 of’
this speoifioation~

&4.5 Matohing Unit Measurewnta.

4.4.5.1
effioienoy of
oharts, Figs.

estimatedby use of the
~ and 5, The prooedurefor usingtheseohartais a8 followm:

(1) The antenna impedanoe shall be normalized to the oharaoter-
istio impedanoe of the transmissionline from the trans-
mitter to the matohing unit.

(2) For frequenciesbetween 2 Mo and 15 Mo use’ the ohart of Fig.
5. Find the point oor~espondingto the normalized antenna c
impedanoe on the ohart. ~he matohing oirouit affioienoy shall
be obtained by interpolationbetween oontours of’oonstant

Downloaded from http://www.everyspec.com
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(3) At frequencies above 15M0 prooeed intk same fashion u8i~ :
theOhartof’Fig. 4.

h.4m5.2 Meau~ement of’Power TransferEffioienoy of %tohing Unitand Trans-
mi88ioni&!leo7he power trmsfer offioienoy of the in’ansmission Iino and antenna

shall be XMM!awedtogether~ this ef’fioienoyi8 the produot~t~c .
It is the ratioof the powerinputat the antennaterminaleto tk-power input at
the ooaxial line between the transmitterand antenna.

k04.5.&l ~heoontiaotor8hallhavethepAYLloge ofusi*myoneo rany. O~.
Mna&on of methodo to wasure the effioienoyof the matohing unit and transmission .“
line, provided mohawthods”are appropriate to tho frequenoy range and to the
impedanoevaluee of the antenna. If the authorizedClovernmentinspeotoroonsiders
the data obta$aedfrom these measurement to be of questionableaoouraoy,the )
oontrador shall repeat tlw measurementsby any one or any combinationof methods
whioh tlm inspeotorshall designate. The followingi8 a list of reoommnded methods$

&4.5’.2.2 Three smpedanoe ~thod. IntMs method the matohlng unit shallbe
teminatad $n a d- load whose impedanoe shall be that of the antenna at the
frequenoy of measuremmt. The dummy load shall be oonstruotedso that moat of the
power is dissipatedin a single resietor,Ro. An rf power aouroe shall be applied toJ
the transmiauionline end the amtohing unit allowed to o~plete its normal tune-up ‘
oyole. Theinput shall be %heh disoonneotedfrom the rf eouroe and oonneotedto an
impedanoebridge.. Three impedanoeauhall be ma8ured~ For the first of the8e, 21,
the d- lo&d shall be in the nomal oondition. Zhe seoond impedanoeshallbe
measumdwiththe reslstanoeoomponexxtof the dwmy load shorted out~ designatethis
Z ● The tl+rd impedanoe,Z s shall be measuredwith the resistmoe ognponentopened.

aT%J diagrams of Figs. 6A, 6 and6C illustrate these rneasurement80 The ratio of the
power dissipated inRo to the power input to the transmissionline 3S

where ~e tu fib t~-f8r offioionoy of the r6&otive part of the
RI is tho re8i8tive pxrtof Z1. Xi’ the dummyload is oarefully
oan be made approximatelyequal to uni@~ ad the formula above
produot QCRt direotly. In anyonce~~oan be measured by the
above. To tietermine~ethe dumy load ia oonneoteddireotlyto

whereI& prinm indioatemeasurementsmadewith the d-’,load

/)...
4. . +’...

duxq ~Ofkd, and
oon6truoted~e
yields tho
~thod outlined
the bridge. Hone.

*= ... .
:.:.~n..... .,

. .

alone. I
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4&5.2,2J For oap-typeantenna6a dunmy load built aooording to the
oohematio dtegram of Fig- 6A is suitable. I$ithoare b oonstrwtion the 10SSOS
in the reaotiveelementsoen be made negligible. The resiwtor~ Ro, shall have
suffioiezxtpower diasipatlngoapae3tyto absorb the pouor applSedto the load
duringtune-up. It is not neoesaaryto know tts Impedanoe,but for aoourate
meaouromentBits reaotanoeshall not be more than 20 peroent of its resi.tanooo
Globar high freqwnoy resistorshave provedsatisfactory.Conotruotionof the
reaotivepart of the dummy load oan be simplifiedif a range of reniutanoevalues

- is emp30yed.

● nemoat Straighbfo-d
sohemerequires he nawrement of’ourrentand rosistanoe at the tkaxkmisnion line
input and at the d-y load. Th input●nd outputpowro are obtaineddireotly.
Th effioienoy~c~t shallbe the rat$o of pmrer out to power in. In the ourrent-
re8i6tanoemethod the oouplershall be terminatedin a dummyload of the proper
impedanoein eerieawith an rf ammeter. A souroe 01’ rf power shallbe oonneoted )
to the input of the transmissionline throughan.rf ammeterand the nmtohingunit
shall”beallowed to oompleteits normaltune-upoyole. When a =toh is obtsined
the input-andload ohrrentu shall be reoorded. The transmissionline oha13be
diaoonneotedfrom tlm power souroeand the impedanoeshallbe measuredlooking
Lnto the line. The output and Input power @hall be oomputad(12R ). lVhenusing -
this =thod 8everalpreowtione mat be observed. To obtainthe reaistanoevalues
‘oorreotlyoare must be taken to keep the oi.rouit#traysoonatamtduringmeasurements
It ahou~d~ firthernotid that the ourrentmeS0Uromextt8ue subjeot~ oon$id”rabl.

error and that a lx error in ourrentmeasurementproduoe8a ~ error in oomputed
pwer. On the input side of the networkoaremust be taken to minimizestraysto
groundbetweenthe ourrentmeter and the point atwhioh the -tahing networkinput
impedanaeis measured. On the output s~de of the networkIt is neoessary to make
the inter pdrt of the loed Intpedanoeso that the eeries iqedanoe of the meter and
the straysto ground are aooountedfor. TMS iU particularly true when measuring
wing-oapor tail-oapimpedancesat 2 megaoyoleswhere the antennaresiatanoemay be
very low. The meter resi.stanoemay then beoomean appreciablepart of the total
load reaiatanoeo .~hus; ady change in meter impedanoebetweenthe bridgemeasure-
ment and the ourrentmeasurementmay beoome a ●ouroe of error. Of more oonoern
then the above oonaiderations,howevor,is the faot”thata numberof differentmeter
rangesmat ordimrily be used to measurethe load ourrento~er th 2 to 4 megaoyole
band beoawe of the variationin antem resistawet Aoouratimeter calibration
is therefore a neoeaaity.

4.J+.6 AntennaSystemMfioSon~. ~he antenna uyatemefX’ieieaoy of the

proposedantenna shallbe oomputedat eaoh of tb frequenciesrequhed in 3.2.2.2
of this 8pe0ifio8tt0nby the followingtormulat .R~= ?lPqJICRt where

*
. .

. .
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Qs = ANTENNA

b
= ANTENNA

!la = ANTENNA

Qc
. ANTENNA

SYSTEM EFFICIENCY

PmTERN EFFICIENCY

EFFICIENCY

COUPLER EFFICIENCY

MIL-A+080(USAF) “

.
. .

k = TRANSMISSION LINE EFFICIENCY

.

~P shall be oomputed from the model p@tternmeasurement8 in aocordanoewith
4.4.191 of *M8 BPeoif~o@*ion@q ~ no-~lY o- be ~as~ed to be ~iw in the
frequenoy range of 6 to ~megaoyoles por seooad, hwever, the oontraotor shall

$al
emonetrate that this is essentiallytrue- The produots of ~C~t is the measured
ue of effioienoy for the oombined transmissionliXM and antenna ooupler w “red

in aooordanoe with h.k&.2 of this speoifioation~

~.4.6.1Far-the referenoe antenna it uhall be assumed that~5 -0.o~P . The
antenna system effiolenoy shall =et the requirementsof 3.2.2.2 of this speoifi-

$4
C)ationo

~.4.7 Power TransferEffioienoy. The power transfer effioieney of the pro-
~osed antenna shall be oomputed and a ourve of effioienoyvs frequenoy shall be “
~lotted over the frequeraoy-remge2 to 6megaoyoles per oeoond. Enough points shall
be oomputed to establish the ourve but at least one point shall be oomputed every
o.~Moe ~

k&’7Ql The rollotingfoz=ula Shal be used to oompute the power transfer
effioienoy of the proposed antenna: Power transfer efftoienoy= ~~q ~t where ~~

a
%s the antenna effioienoy estimated in aooordanoewith b.~.h,Qc is t e power

anefer eff’ioienoyof the matohing unit, and ~tis the power transfer effioienoy
of the transmission line. ~C and ~t shall be determined in aooordanoewith 4&5~2
of this Speoifioationo .

.

hoho’70z The Oalcmlatd pmer transfer effioienoy shall met the requirements
speoified herein. .

4.4.8 Corona and Voltage Breakdown. The antenna installationinoluding
lightning ar~leed in, and isolatfonunits if used, shall be tested for
protection against oorona and voltage breakdown. The tests shall be perfomed
at simulated maximum altitude in m altitude ohamber, using full soale mookups of
the vulnerable regions of the antenna installatio& Vulnerablepoint8 whioh shall
ktested are the regionsw@re applicationOf the Fi~oipals of eleotrostatiofield
-heory indioates the probable presenoe of high voltage gradients. For isolated

)“,.
.

Downloaded from http://www.everyspec.com



.

. .

.
.

. .
--

.-.

+00 MIL_A-9680(usiF)- .- .. ...
-.. -w-...

tip antennm suoh vulkrable p05a* Znolude spar ●p1100 regions, hinge #o$nta,
.

angular breaks in the isolating gap$ leading and traiMng edge$ eto. Tests oan be
made using a mookup of the enth?o gap regionor~ alternatively, they oan be made
using seotional mookups of the regiom Of Mwrest protided that the seotiontested
inoludea enough of the atruoture on either aide of the point of interest to ixmure
the aimilari~ of elootrio fleldo at the point under test.

b.bc~.l The rfvolt%e for breammor ooronaonaetAallbe established●u
foll~$ At the almulate~altitude (maximumand operational),the ri’voltage
a~plied to the sookup shall be inoreaaed until oorona or voltage breekdown ooours.
The amb~ent air temperatureof the pressure ohamiberduring the teat shall be
reoordedo The rf voltage whioh oau$es the onset of oorona or volta~ebreakdown -
sha~l be oorreotedto minuq bO degreeo C tiient air temperature. The frequenoy “ .
wed for th~6 test shall be that at whiohmaximumvoltageis developedat the
tembala of the proposed antenna. The measurementsshallmot the requlrementa
●peoified herein.

4.@Fli@t Test Procedure. Under the oohdltionaspeoifiedin&.3.~of this
speoifio@ion the oontraotor aha11 demonstrate8ati6faotoryair-to-groundand ground-
to-atr voioe oommnioationat various altitudesup to the servioe oeiling of the
airoraft and dietanoes from the groundstationup to 2000mlleu. Testfrequencies .
to be used for a given distanoe and tim of d~ ~hallbe in aooordanoowith the
predictionsof the Central Radio PropagationLaboratory,NationalBureauof Stan- < .
dards. At lead ten frequencies spaoedovarthe freguenoyrange of 2 to ~mega- .
oyelesper oeoondshall be used. Frequenoyauthortsationoanbe obtainedfrom
the Proouripg AgenoyO At least one test shall be made with the airoraf’t at a
dietanoe greater than 2000 miles from the ground station. Informationon ground
station faoilitieu for the long range test oan be obtainedfrom the Proouring
Agenoy.. %r eaohtest frequenoy used the oontraotorshall demonstratethat -
satiafaotoryvo~oe oommunloationoan be establishedat any airoraftheading.

~.b.%1 Radi~ Notee. Qualitativenoise reoeptionahallbe reoorded during t
tuning operation oyole of tlki-mptohing unit. “.%-.

4&9e2 koipitationstatio- Q~aU*ati~e reoei~ingoheoks dur>ng the oourse

d

of the operat all be reoordede

S. l?REPAUUTIOIOFOR DEUVERY

5.1 Mot a~lioable.

60 wms
-

6.1 We. The antennas ooverod-bythis apeoifloationare intended to be
hatall~ siroraft and used with high frequenoy oo-ntoation equi~nt.

.. .

.. -
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6.2 The“f ollowhg publ~ationmaybe of kxterest

testsspeciftidhereim

Hq-xM mAF). .
h c%ect ion with “

Hmibook for Maintenance bstructtins for Radio Set AN/kRC-ZL.

6.3 A satIsfact$ryantema impedancematchingunitforusewithwing-cw
andail-cap liaison antennashas been developedW Mglneerx Research

. Associates Inc.,St. Paul, Minnesota.

604 r)eftiitions :.

6.4.1Antenna SystemEfficiency.- Ant_ syst~
as theratioof thepowerradiatedintothe solidangle
degreesabovethe horizontalplanethroughthe aircraft
this plane to the total power @ut at the transm$ssion

6.4.2 PowerTrmsfer Efficiency.- Power transfer
as the ratio of total radiatedpower to the power input

effictincyis defined
Sncludedbetween30
to 30 degrees below
line terminals.

efficiencyis deftied
to thetransmission line

‘L. .

at the transmitterterminals.

6;4.3 hiatchingUnit Mficiency.- katching unit
as the ratio of the power deliveredto tie antenna to
matthing unit.

efficiencyis defined
the power inputto the

.

6.4.4 Antenna Xfficiency.-The antennaefficiencyisciefinedas the
ratio of the radzated power to the power inputat the antennaterminals. “

6.5 Specification ML-C-3643 may be used as”a @ide in the determinantion
of the paz%icuhr type of MN connectorrequired b 3.2.2.7. l%en the parti-
cular typ#3of connectorhas been established,the contractorshall satis~
tilepiocurin~a~encyo The procurin~agencywill
dr~win& if available,forthetypeof connector

6.6 (kderin~Data.- Invitationsfor bids,
should sta?e the conditionsfor the following~

furnishthe applicable
used.

contractsand purchwe orders

6.6.1 The contractorshall reproducethe final engineeringreport re-
quired by 3.4.~ ~d accomplishdistributionh accordano~ with a list to be
furnished~ the procuringagency. .

NOTICE: MhenGovernmentdrawings,specifications,or otherdataareusedfor
W p~~e othert-n inconnectionw$tha definitelyrelated
Governmentprocurementoper~tion,the UnitedStatesGovernment
there~ ixxnxrsno responsibili~norw obligationwhatsoever;and
thefactthattheGoverment may have formulated,furnished,or in
anywaysuppliedtinesaid drm7ings, spectiicat ims, or other data is
not to be regarded by implicationor otherwiseas in w manner .
licenstig the holder or aqy otherperson
any rights or permissionto m3mifacture8
invention that may in any way be related

or corporation,or conveying
use, or sell any patented
there~o.

b.

.
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SPEClifCA11014 AHALYSlS SHEET Form Approved
lludget Ourcau No. ]19-RO04

INsmlm
l%ls sheet is LO be fil edoutbY personnel either Government or contr

A
~ctor, invo]vedln the use of the s

ificntion In procurement of pro uct~ for ulttmste use by the mprt~n~ Of ~.ense. This sheet is prov:ded for

minimum ●mount o] delay .nd ●t the Ie.st c st.
taining ~nformmt”on on the use of this specification which w~li insure that sut~sble products can be proc red wi

Comments●nd the !tturn of this form WII1 be ●pprec~ate i. Fol
lines on reverse side, staple ~n corner, .n$ send to preparing .ctlvlLy (6s 8nd!c.Ic4 *II rc.ers. Acr.of).
~C~lFICATION

bRGANIZATIO N (of satmittcr)

.

$

KATERIAL PROCURED UNDER A

~ Otstcr GovtawmtNTCONT8AC7 o SUBCOMTUACT
1. HAS ANY PART OF THE SPECIFICATION CREATEO PROWEMS OR REW~ERPRETATloN IN PROCUREMENT U=

A. 6tVE ●A~AGRAPM NW~C* AUO W@DIMG.

B. RECOIMtENOATIOMS fO* CORRCCTIMG WE OEFICICNCiCS.
.-—.— ..——

2. CO141ENTS ON ANY SPECIFICATION REOUIREMINT CONSIOEREO_~lGID —
—-—. .-——

3. Is THE SPECIFICATION RESTRICTIVE?
— . —— ——

o YES a NO ,, “Yt$=, ,M WNAY QAV?

kJRMITTfl) BY (Pripted or Iypa====={iwlty) ‘—

T

—
PATE ‘—

i

RfPLACLS !4AVSHIPS fORM 4863. WICM IS CX3SCLETE PI.ATC NO. 1S4!9
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