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1. SCOPE

1.1 This specification covers the per!'ananoe requirements for design of
antennas for use with omnidirecticnal range receiving equipment; including the
furnishing of engineering reporta.

2, APPLICABLE SPECIFICATION AND DRAWING

2.1 The following apeciﬁcation and urnmg, f the issue in &f
of invitation for bids, shall farm & part of this uﬁc to t
specified herein:z

2

1.1 Specifications

"?

2..1.1 Air Force-Navy Aercnauticals

AN=E-19 Electronic Equipment; Oeneral Specification For

AL .

e Se AIT FOTCES

cy

2414142

LOW6  Reports; Manufacturer's Engineering (For
Commmication and Related Equipment)

(Copies of this specification, Air Force-Navy Aercnautical and U. S. Air Force,
specifications may be cbtained upon application to the Commanding General, Air
l{ateriel Comnd, Wright~-Patterson Air Force Base, Dayton, Ohio, Both the

title and identifying mumber of symbol should be stipulated when requesting

3,1 General.- The requirements, i.ncludmg material and workmanship
specified in Specification AN-E~19 are applicable as requiremsnts of thi
specification.

362 Desr':.- The antenna shall be designed for use with Radio Receiving
AN /A'RN-ﬂxE The antenna may be installed during or after manufacture of

e ai.rcraft or may be an integral part of the aircraft structure.

N
[ad

= ®



C et

Downloaded from http://www.everyspec.com

-2~ MIL-A-6300(USAF)

%.2.1 The antanna mav be phyzically in combination with any other antenna

asew wms — -- P = essaay va 2

3.2.1
thus serving two or more equipments. If the antenna is made in combination
with another antenna or antermas it shall be possible to operate the equipment
ainluneously and with no interference, one with the other. The antenna shall
be supplied together with the necessary transmission lines, comnectors, filters,

satching ssctions and comvertsr ssctions. (Ses Ssction 6)

33 Mechanical Requirements:

3.3.1 The anterma shall consist of a slot, cavity, loop, stub, dipole,
array or other system suitable for installation oa iir-e?aﬁ. and consistent with
the positica in shich it is to be somnted.

3.3.2 The antenna shall be so0 designed and installed that in any position

iof the antenna while the aircraft is in flight or on the ground no water or other

1iquid will be capable of collecting in any portion of the antenna.

3.3,3 External antennas shall be constructed to withstand the most severe
icing conditions encountered in flight. The anterma shall be designed to mini-

‘mize tndesirabls performance effects due to icing.

3.3.4 The antenna shall be located as n & vertical plane through the

near
fare and a’t centerline of the aircraft fuselage as practicable. The location
cf the antenna more than 15 feet from a vertical plane through the fore and aft
centarline of the aircraft shall require epecific approval from the Procuring

Agency.

ocation of the antenna shall be chosen so as to give a minimum
rence to radio frequency reception as specified herein.

3., Frequeacy.- The antenna shall adequately cover the frequency range of
108 to 122 megacycles.

/'/ 01 iz
horz.z:mt.aﬁy rCcpaga ted radio signals
vartically polarised radioc signals.
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tien.~ The antenna ngl_l receive hornmtally polarized and
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2,4 Impedance.~ The input shall be designed to match & 52-ohm coaxrial
line with a voltare standing wave ratio of less thap five to one over t.he
frequency range of 108 to 122 megacycles. The ratio shall be obtained w
slotted line cr equivalent method. The method used shall require approva 1 by
tr.e Procuring Agencye.

3,7 Transmission Line and Cornectcrs.~= The arienna shall be so designed
ard irstaTied that connection can be made readily to the associated radio

equency Cable RG~8/U, unless

D T
equipment through a minimum length of Radic
-Ravy standard comnectors.

Fr
other cable is specified, using aprropriate Ar

4
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2,8 Radiation Fattern.- The radiation patiern of the installed antemns
shall be such that it will provide the signal reception specified herein at any

the direction of the sionzl asource, and st anv altdtnda
e eciicn ©I the signal source, anc &1 amy altlllwle

degrees bank, climb or glide.

.9 Localizer Range.- The product of the radio frequency signal in micro-
o the receiver mltiplied by the range reception in nautical

— ——— o me = mdema T8 wadb faaa

5

il leu Uqunl 2W or moTre -nen Wle lu‘&rllb &3 ] &8 uu"u.l.g.ub 4T pPEWI \DOO
Ficure 1) which lies in the localizar course and which passes N“-n\wh the lacal-
izer transmitter and a point 6000 feet higher than and h‘)‘ nautical miles from
the localizer transmitter. When Radio Recoiving Equipment RC~103 (which has a
95 ohm balanced input)is used, this product shall equal 370 or more. The

ane Jomrmue @~

localizer transmitter shall be Radio Set M/W-L or AN/UN=JU as maintained

and onarated at anv etandawd CAA T_Y_Q or USAF Stands Tnatwimmant Arnrmaanh
r\;‘ -V .. - “‘J VR PVA GRS W VRS A S W i h VAL AV nrrn A L ¥
Site.

3.10 Ranze of Onridirectimal Range Equipnent. The product of the radio
frequency signal in microvolis at the input to the receiver muitiplied by the

ranre Al mamrantd e mdbdanl —41‘3 -h-"\ amanal YO o +ha .l—-—-“
s @lif T ol ¢¢vuyu.l.vu Hl niauvalaa 2t v\‘una- L et Cr" MOI'e Wiichi Wit a&iTiralyv

is on a straight line path which passes through the omnirange transmitter and a
point 6000 feet higher than and L5 nautical miles from the omniranpe transmitter,
The ornirange transmitter shall be a standard CAA omnirange transmitter statian,
or the equivaient, operated by the USAF.

3.11 Radio Interfarence.- The radio intarfarance of other equirment with
the omnidirectional range radio receiving equipment shall be considered at an
acceptably low level when the operation of other equipment in the aircraft wiil
not give erroneous localizer or ommidirectional range indications throughout
the fligh
a 111

A —aAd . o N T | _ MM 2 a4 A A a___ & —aav
t patterns of Figwres 1, 2. 3, and 4 sufficient to interfere with suc-
ocglizer or ocmidirectional range flicht rrosedire The omnidirectionsl

Ve waasivae ~a Vv vivisaae & IEC Asapgss [l ~e ine conigc

range receiving antenna shall be so located that in normal flight maneuvers or in
landing, the interference caused from modulation of the received radio signal by
the propellers or other movable portions of the aircraft shall not cause more
than 50 percent modulation of the received radio frequency signal.

3.12 Selective Isoclating Devices.~ The contractor shall provide such
selective isolating devices as are necessary to assure compliance with the
irterference requirements specified herein. The performance of the radio sets
and antennas as specified herein shall be obtained with any such selective

X aa af
4000 a0 @& pai v of ths a]uwnu

3413 Performance.- The radiation receiving pattern snd efficiency of the
antenna shali be such that sstisfactory indications are obtained on the navi-
gation receiver indicators when the antenna is flipht tested as specified

haoewma de
HMULIT 4le

3.1 Engineering Reports:

3.1L.1 Preliminary Repert.~ A preliminary letter report shall te sub-
mitted descrining the interi, method cf approach, general outline, ani tue
tas pet dae,
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2.1L.1.1 Tnterim Penort.e A lettor ywoancrd ahall e cuhmdddad dacacdis
Jeailedsa IVOIINM REDOTLe A 4TUVEE ITPUIV Slidld D€ Suomdilieq aescrioing

an change in method. antenna procram. or tarcet date aec actanhldehad e 2 1) 7
) F) S P T TRy Vi VR BT vV WA ag Towauvddoutl UY Deddjeds

3.14.2 Substantiating Data.~ Data shall be submitted in substantiating
tests. The submitted data shall include the following:

4

3.1442.1 Reports outlining in detail the tests corresponding to the data
being fyrnished.

3.11-.19292 St&t_ﬂg repoz'f_-g gf !ll t'ﬂt.ﬁ condurcted v acannriaae Aathav ¢ham +ha
S U PRimmubv vvw W) wpeiitiCs Cwiel viall Wi

Procuring Agency.

3.14.3 Flight Testing.,~ The flight testing reports shall be in accordance

An a €

with the fcllowing:

2.1),.2.1 FMioht $tact wonawmta Aaanrmibhdea s ccal docd ML L L 3.

SIS seL  L4dpiiv VOO ITPVIL UBSLUIIULUNE 8aln WBSUL 1llgni conauc
cgntractor and commenting upon any operating defects encountered and/or modi-
fications found necessary.

[+ 9

- _3_.11_1.3,2 A final report shall be prepared, containing the analysis of each
Tiight test performed by the contractor and corresponding to the flight tests
specified herein,

3.1h.3.3 Complete information

WUESF=Y VS i

3.1hei Preparation of Reports.- The final engineering report shall be pre-
pared in accordance with Specification No, L0146,

1401 2P0 202 > STeavia pre

purchase order, the following items will be furnished
to the contractor upon his request.,

3.15 GCovernment Loaned Property.- When provided for in the contr
b

p i1C o) 0

Item Stock or
No. Part No, Nomenclature Quant it
1 1600-227022850 Signal Generator SG=1/ARN-1l; 1

2 1690-226011953 Modulator MD-83/ARN-1 1

3 1690-211565520 Junction Box J-229/ARN-1l 1

AMPLING, INSPECTION, AND TEST

), .1 Tha antanna aha1) ha evwkhdand da dememead®ac Lo = o PR P TP ,
M40 LT mllUDIUMA Sdialad DU SUCjECU VWO anspeciion oy aurvnorized (Government
Tngpectors. When inanection 48 conduntad at $ho amrirantamia an mamssfandimnst o
2B PCL VUL D e eTAS allPpTVVAVL 40 VULKMUVW WL av wiC ConuraCulr*sS Or manuiacourer's
plant, tests shall be conducted by the contractor, or manufacturer, under the
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L.2 Previous scceptance or approval of material or the release of am
design by the Procuring Agency shall in no case be construsd as a guarantes

of acceptance of the finished product,

L.3 Test Conditions: .
L.3.1 Equipment Required:

Radio Receiving Set AN/ARN-14, calitrated to indisate
microvolts input to the receiver .

Radio Set AN/MRN-1, or Radio Set AN/GR~10, as maintained
and operated by the CAA or the UBAF

L.3.2 Primary Bmmly Voluze.- The direct~cuwrrent supply voltage at the

i d

h.h Tests .~ mu shall be repssted at each assigned test frequency in the

—am s contractor shall taks astiom to ehtain freauvenny nni-n-.n -8
FaIlge 01 i “\’. ll' VUl eUriu sus W ERess B vy weeevy ——

without sufficient allewance of time t,.g assura nmr.cury scheduling ot
tests. Not more than three equally spsoed frequency charnels shall be mipd
for flight tests,

-_a___o___ L & As_ Al a_% — maderam abha?

u.u.x m jnlerierenc ir
gnf {aiant to

onavrata width srmwinnae ras

in navigating un-ounwutum'ﬁ
‘headed "Radio Interfersnce®. T T

hoilo? ¥Eﬁdm! )

L.L.2.1 The Radio Receiving Set AN/ARN-l is designed to perfora tires
services operating in its respective radic frequency band, Thersfore, separats
antenna performance tests for each service will be required. Thess services are:

Yonaldoam Davoen @ldamal Dana Muancnamaew hand 1% _111 cacscrnlan
AVGELIPGL NUIEY vijuad nw'y“*“l’ FIWQUEIILJ VAN AT dedd -w J  LBS

Omni-directional Range Signal, Frequency band 112-117 megacycles
Control Tower Communication, Frequency band 115~-112 msgacycles

A test receivar, modified if neceuu-y, shall employ a meter camnected into a

satisfactory part of the receiver circuit to indicate the stremgth of the radio
frequency signal received at the input of the receiver. The receiver will be -
tested and calibrated to permit conversion of meter readings to microvolt input

values,

L.4.2.2 Flight Plan No., l.~ Refer to Figures 1, 2, and 3. i normally
operated CAA Iocagizer transmitter or its USAF equivalent shall be employed.
At an altitude corresponding to the range, shown on Figure 1; a clovar laaf

pattern with the center of the clover leaf directly in the localizer course
shall be flown, The pilot and/or observer shall note and record the meter
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reading and the aircraft heading on each leg at the center of the pattern and
at level flight. On other portions of the pattern, including turns, the course
injication on the crosspointer indicator shall be observed., Over the selected

b amd -4 s ool P S S S P S Y SO PO
w”l‘l ®iu [9 V4 ‘10“ u‘g “lc TeCEé1véu Taul1d ireyuanvy sigial Ul WICTOVO4ALS
ﬂl’i lied b tha distance from the transaitter in nauntical miles shall eque:

not hss than 260 when employing a Radio Receiving Set AN/LRN—IL. When Radio
Recelving Equipment RC~103 is used (which has a balanced input impedance of
95 ohms) this product shall cqual 370 or more. Refer to 3.9 headed "LOCALIZER

YR ]

RANGE™s On the renmainder of the pn.t.ern mclmmg turns of less t.nun 20 degrees

hanl tha masannintan duddandam aha?l dendda TNd b
Lo 1.9 WP Wi VOO PVALIVGE MINUGVW Oliadd 5"9 ’“Vw‘ "Uu‘ ;v UNL&GVLUI!. riagliv

Plan No. 1 shall be exmcuted for each assigned test frequency. The distance
from the localizer transaitter at which the clover leaf is flown shall be selected
to provide thes most accurste indication of the received radio frequency signal on
the calibrated meter,

L.L.2.3 Flight Plan No., 2.~ Refer to Figures 1, 2, and L. A normally
operated CAA amni-directional range transmitter station, or its USAF equivalent,
shall be selacted. A clover leaf pattern (Figure 2) shall be flown over a fixed
point at an altitude corresponding to the distance from the range transmitter
shown on Figure 1. Un each leg of the pattern and at level flight, the meter
reading and aircraft heac.ng shall be rcad and rccorded when over the selected
point. On the remainder cf the pattern; the indication of the range indicator
shall be noted. (Over ti:c selected point and at any heading the received radic
frequency signal in micrcvoits meltiplied by the distance from the ammi-directional

range tranamittar in »il:s spall -q"ﬂ nct lege than 1900}, During the remainder
of the pattern, proper indicati:: shall he obtained an the range indicator. T?“e
test shall be repeated at mach aesignad frequency.

L.5 Retest.~ Rejected antennas chall nnt be resubmitted for insvection
withcut furnishing full particulars crneermuing previous rejection and measures
taken to overcome the defects,

asa = - T

L
bty thls s:e:ification and/or qr.wmg* to te“mu.e conpliance vuth the speci-
fication and/or drawin:s, shall be ir addisvia %0 the quantity specified in the

contrast cr purchase order and shall ne fur. is'-.e.d withiout increasing trte ccst

Al ¢ha ancmdbwmand am
vVa MG WwWWilwi GL VvV WAL v&uc& L]

L.6 a1} parts. specimens; or assemi.ii:s des*rr-a’ in making tests required

5. PREPARATION FOR DELIVERY

5.1 Not applicable,

O~

KOTES

6.1 Use.- The antennas cnvered by tr 18 £:x37 " avion ave intended to be
used with Radio Receiving Set AN/ aN=1'(( )
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6.2 The following publications may be of interest in connection with tests
specified herein.

U. S. Air Forces Technical Order:

AN 08~10~183 Bandbook of Maintenance Instructions for Radio
Set AN/HRN-].( )o

AN 16~-30CRN10=~3 Handbook of Maintenance Instructions for Radio
Set AN/CRN=10( ).

Mimv vy 7

AN 16;0RC103~2 Randbook of Maintenance Instructions for Radio
Receiving Equipment RC~103( Ye

The Handbook of llai‘ntquqe.mt.ructim for Radio
Receiving Set AN/ARN-14( ) will be available when
desired.

U. S. Alr Force Specifications

R=7030 Radio Receiving Bquipment RC~103A, Bench, Pre-
flight and Flight Tests of

6.3 Typical Design Information.~ The cantractor may obtain design and
installation data for a typical Radio Receiving Equipment RC-103( ) antemna
tien

upon request to the Procuring Agency.

6., Interim.= When Localizer Receiving Equipment RC-103( ) is installed
in the aircrast as interim equipment in lieu of Omni-directional Receiving
Equipmeni AN/ARN-1L( ), the contractor will be required tc supply an impedance
converting and matching section between the localizer receiver input and the
RG~8/U cable. The design of an approved type converting and mounting section
is shown on Drawing No. 50C13131, Transmission Line Coupler CU-232/U. For this
interim installation only, flight patterns, Figures 1, 2 and 3, "applying to the

Taralizar muimani will be accomnlished. ﬂggevgri the antenna must be dggig@d

-V Qadsdos Oy Zae v W SV Wl e aad S - 1 =29 8 -1

to accomplish Figure L when AN/ARN-1l becomes available.

6.5 Omirange receiver, manufactured by Collins Radio Company, may be in-
stalled as an interim equipment. When used for flight tests of antennas, the
receiver may ie modified and calibrated in accordance with Figure 5.

NOTICZ: When Government drawings, specifications, or other data are used
for any purpose other than in connection with a definitely related Goverrment

procuremert operation, the United States Government thercby incurs no responsi-
bility nor any obligation whatsoever; and the fact that the Government may have
formulated, furnished, or in any way supplied the said drawings, specificatioms,
or other data, is not to be regarded by implication c¢r othermise as in any
manner licensing the holder or any other person cr corporation, or conveying
any rights or pernission to manufacture, use, or sell any patented inverntion

that may in any vway be related thereto.
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