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ANTENNAE, GLIDE PATH RADIO RECEIVING EQUIPMENT,
GENERAL SPECIFICATION POR DESIGN OF

1. SCOFE

' 1.1 This specification covers the performance requirements for the design
of antennae for use with glide path radio receiving equipment including the

'Pivnvn" ahdine Af ancdnaarine ranawte
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2. APPLICABLE SPECIFICATIONS

2.1 The following specifications, of the issue in effect on the date of
invitation for bids, shall form a part of this specification to the extent
specified herein. L

2.1.1 Sveeifications:

2.1.1.1 Air Force-Navy Aeronautical:

AN-E-19 Electronic Equipment; Genersal Specification For .

2e1l.1.2 U. S. Air Force
INVLA PanmAavrds ManerPandrsmnanwl o T.‘nn-‘ ardme (BPawe Nammimd aatd Aan
AP\ i\ 400 HU‘ '9 ’ HNGLl L a\' Vil O A - T -‘-‘15 \& Vi N WALULU Wbl b e C U e WAL

and Related Equipment)
R-7035 Radio Receiving Equipment AN/IRN-SA. Bench, Pre-Flight

and Flight Tests Of

(Copies of this specification, Air Force-Navy Aeronautical, and U. S. Air Force
specifications may be obtained upon application to the Commanding General, Alr
Materiel Command, WTight-Patterson Air Force Baae, Dayton, Chio. Both the titie
and idenlifving number or symbol should be stipulated when requesting copies.)

3. REQUIREMENTS

, 3.1 General.- The requirements, including material and workmanship,
specified in Specification AN-E-19 are applicable as requirements of this
specification.

3.2 DBesign.- The detail requiremenis specified herein are for an antenna
+n ha dnaotallad ofbnrn mantfPomdescn af +ha ndeaa—.ob Aeceal cvm mAMIIPandatean AP +ha
VW WY ddiOVCRELOW Gl VOL WELIWL AN LUL'T VL vUD G“hlul" u S LA mauu.&cu.uu.xu Vi wuiO
aireraft; or as an integral part of the aircraft structure. The antenna is to
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be used with Radio Receiving Equipment AN/ARN-:\ ), of AN/ARN-18. The antenna
mey be physically in combination with any other aoismna thus serving two ar
more equipments. If the antenna is made inm combipsticn with gnother antenna
or antennas it shall be possible %o operate the equipments gimmltaneocusly and
witn no 1nnerzerence, one witn the other. The antenna shall be supplied to-
gether with the necsssary transmission lines, connectors, filters, matching
sscticng and impedance converting sections.

3.3 Mechanical Rpauiremeﬁts:

D dipole,

3.3.1 The antenna ghall consist of 5
and on81stent with

array or other system suitable for insial
the position in which it is to be mounted.

)

§

2,2,2 The antenna shall be so designed and installed that in any pos aition
of the antenna while the aircraft is in flight or on the grounu no water o
other liquid will be capable of collecting in any portion of the antenna.

3e3e3 - External antennas shaell be constructed tc withstand the most severe
icing condltlons encounuer ed in flight. The antenn sha ll be designed to
minlmlza undesirable performance effacts due to ici g

3.3 The antenna shall be located as near the fore and aft centerline «
tha airer aft fuselage as practicable. The location of the antenna mors than
10 feet from a horizontal plaze through tne rore and aft centerline of the
ne
o

aircraft shall require speclfic approval from the Pro curin

.;s

3., Freauencv.~- The antenna shall adequately cover the frequency range
of 32960 335 megacycles peT second.

3.5 Polarization.- The antenna shall receive horizontally polarized radic
iomals with minimum practicable reception of vertically polarized radio signals.

3.6 Impedance.- The input shall be designed to match a 52 ohm coaxial line
with a voltage standing wive ratio of lsss than to one over the frequency

range 329 to 335 megacycles. The ratio shall be neasn;ad with slotted line or

5] Cb
(D O

Y
AT
-

equivalent method with the antenna mounted in‘a full-scale mockup of the aircraft
gection surrounding the antenna gg extending at least two wavelengths from the
enterna. The method used shall T uire approval by the Procuring Agency.

3.7 Trensmission Line and Connectors.- The antenna shall be so designed
and installed that connection can be made readily to the associated radlo

UIAT QW VwLia V=

t
ney Dable RG-S/U unless

equipment through a minimum lengtn of Radioc Fregue Cable
other cable is specified, using appropriate Army-Navy ‘gtandard connectorse

3.8 Hadio Interference.- The radio in erference of other equipment with
the glide path receiving equipment shall be considered at any acceouable lov
level when the operation of other equipment in the alrcraft will not give

erroneous glide path’ receiver indications throughout the flight patterns of
Figures 1 and 2 passes Pl, P2, P5 and P6 sufficient to interfere with a

suncessful glide path approacn.

oA
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3.9 Selective Isolating Devices.- The contractor shell provide such
selective isolating devices as are necessary to assure compliance with the
interferencs recuirements specified berein. The performence of the radio sets
and antennas as‘scec1lied herein shall be obtaired with eny such selective
isclating devices included as & part of the system.

3.10 R_d*at‘on Pattern.- The antenna, when installed in the air**af*,
shall receive horizontelly-polarized signals when the aircraft is heading
toward the glide path transmitter or at any headirg of the aircraft within

20 degrees of the direction of the tramsmitter, ancé flying at any altitude
between horizontal and 20 degree bank, glide or climb. The patiern in the
formard half of the horizontel plane shall be free from nulls or sharp varia-

A Ud HGL WU sl Ud vilS

tions in gain. The gain of the antenna in the forward hemisphere below the
horizon shall not be more than 3 db greater than the gain in the forward

direction at the horizon.

d e Vhd U pPalals Sl

L

3.11 Range.- The electrical performance of the antenna shall be such that

it will provide & radio freguency 51gnal of 130 microvolts or more to Radio

Receiver R-89( )/ARN-5 (which has a 95 ohm balanced radio frequency imput) or
92 microvolts or more to Radio Receiving Equipment AN/ARN-18 (which has a 50
ohm coaxial input) when the aircraft is on a stand dard CAA or USAF instrument
approach path, 10 or more neutical miles from the glide path transmitter and

flying at any heading within 60 degrees of the direction of the transmitter
and any attitude less than 10 cegrees from horlzontal flicht. The 51gnal
source shall be the transmitter of Radio Set AN/CRN-2.

3,12 Performance.- The radiation receiving pattern and efficiency of the
antenna shall be such that satisfactory indications shall be obtained with the
navigation receiver indicators when the antemna is flight tested as specified
herein.

3.13.1 Preliminarv Revort.- A preliminary letter report shall be submitte
describing the intent, method of approach, general outlire, and the target date

3.13.,2 Substantiating Data.- Data shall be submitted in substanfiating
tests. The submitted data shall include tke following:

3,13.2.1 Reports outlining in detail the tests corresponding to the data
being furnished. -

41]
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Status reports conducted by agencies other than the
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1 3,13.3 Flight Testing.- The flight testing reporis shall be in accordance
with the following:

3.13.3.1 Flight test reports describing each test fl.gnt conauci ed by the

contractor and commenting upon ary operating defects encountered and/or modi-
ficatlons found necessary.

3:.13.3.2 A final report shall be prepared, containing the analysis of each

fliaht test performed bj the contra tor and cor*espondlng “to the flight tests
speciflea herein, ) ’

3e13.4 Complete information sufficient to design ard camstruct a laboratory
test model of the finished antenna in its strucitural 1ocation shall be furnished
the Procuring Agency three months prior to delivery of tas aircraft for £light

test by the U. S. Air Forces.

3.13.5 Preparstion of Reports.- Final engineering reports shall be prepared
in accordance with Specification No. 40146.

3.1, Government Loaned Proverty.- When provided for in the contract or
purchase oraer, the follow1ng items will be furnished by the Government on loan
to the contractor upon his requesi.

Jtem No. Stock No. Nomenclatars Soec No. Quant!
1 1690-327878727 Test Set TS=67/ARN=5 71-5027 1
1 1620-327879517 Test Oscillator TS-170/ARN-5 71-5060 . 1

4. METHOD OF SAMPLING, INSPBCTION, AND TEST

y = my ~L 1T v Ll A 2 2 e e mewdklh et A N Arravenmand
Lel 11NC antenna sSnall be SuPJ8CT VO 10Svecwvilll Oy aUuiGlLoZoU ulveEdiuuciw
Ton Svnmmd Mo MMNA A donarmantdnarm 10 AAanAvatan 9+ L lar:) Ahﬂ+1~9ﬂ+h7‘lﬂ oTr mnm!f'n(".‘l T'e?'lg
“ﬂycb UWVL Dae llu.cu.A Sy UUU ULl LW waddddidw USW GV Viddws AL W AW VW — -

plent, tests shall be conducted by the contractor, or manufacturer, under the
supervision of the authorized Government Inspector.

4.2 Previous acceptance or avproval of material or the release of any design
by the Procuring Agency shall in no case be construed as a guarantes of acceptance
of the finished product.

Mamd Naw
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A
Le3ed uipment Required:

(1) Radio Receiving Equipment AN/ARN- ), modified, or Radio

Recelvlng Equipment AN/ARN-LB
0=30 D.C. Voltmeter and G-30 D.C. i
Test Set TS-57/ARN-5
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4e3s2 P=imar~ Supplv Voltage.- The direct-current supply voltage at the
squizwent baing tasted shall de 27.5 to 28.5 volis.

4eh Tagh Poocacdurs.~ Tests sball be rereated at each assigrned test fre-
quency in tce range of the set. Not more then three equally spaced Z-equency
channsels shall be assigned for testing.

4elsl Radio Interfersnce.- The glide path receiver shall orerate without
svurious responses sufficient to interfere with its successful use in nevigating
throughout the flight patierns as specififed in paragraph headed, "Radio Inter-
farenca,

Le4.2 Glide Path Receiver P-rformancs.- The test shall be performed using
a glide path receiver in good operating condition and adjusted in accordance
with Specification No. R-7035. The sensitivity of the Radio Receiver R-89( )/ARW-5
shall be better than 70 microvolts. The radic set skall be properly installed
and connected. The semsitivity of Radio Receiving Set AN/ARN-18 shall be better
than 25 microvolts.

bedie2.1 Ground Test Station.- The ground test station skall be a Standard
USAF Tnstrument Landing System or a CA4 I-L-S station in good operating concitiom,
properly adjusted, irstalled and maintained by the USAF or CAA.

Lels2.2 Procsdure.- The f£light plans shown in Figure 1 and Figure 2 shall
be executed once for each assigred test frequency. Not more than three fre-
quencies shall be assigned for test. Flight passes P1l, P2, P5 and P6 are the
only required passes of Figures 1 and 2 and if any one of these passes does not
prove acceptable, engineering correction shall be made before completing the

igurss. All passes are to be made without changes in equipment or tuning once
the test has been initiated. Passes P3 and P4 are shown to demcnstrate possible
intersection courses which will not prove the acceptance of the antenna. Passes
P3 and P4, though not required, illustrate possible cheracteristics of the
antenna patiern,

bele2.2,1 TFigurs 1:

4.be2.2.1.1 Radio Receiving Equipment AN/ARN-5( ), as modified, or Radio
Receiving Equipment AN/ARN-18 shall be used. (The receiver performance specified
in 4.4.2 shall apply to the modified receiver).

hedo2.2.1.2 81 o 2 o 43 )
m R B

heke2.2.1.3 Passes Pl and P2 shall be made on the localizer course to inier-
sect the giide path and determine the intersection points 1A and 2A by range
and agzimuth from the glide path transmitter. - )

‘ Lele232.1. On passes Pland P2 &n "UP" indicetion shall be received before
either "ON COURSE" or "DOWN" indication for acceptable performance.
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Lele2.2.1.5 For passes Pl and P2 the procucn of the radio f*squency inpus
signal to the receiver in microvolts mu.uipl.ed by the dlsnancs of the gld
path intersection (from the traramiti er) in nautical miles shall
or grester than 13C0 for Radio Receiving Equipment AN/ARN=5( ) en

Radio Rece1v1ng Equipment AN/ARN-18.

.1.6 'passes Pl and P2 prove acceptable antenna performancs for

awr Javar !

bede2.2.2.1 Redio Receiving Equipment AN/ARN-5{ ), &s modiflsd, or Radio

Receiving Set AN/ARN-18 shall be used.

2,2.2.2 Passes Pl and P2 shall be same as those made for Figure l.

-

sépeo
Lel.2.2.2.3 Passes P5 and Pé shall intersect the localizsr and g 1ide path
courses simultaneously (plus-or minus one mile) at point 24 at 1500 ft. al%ittde
(or 14 if at 2000 fi. altitude) for antemna accepzance. This proves the symmetry
of the airborne antenna pattern.

dication shall be

hedie2 24244, Tn passes :_, P2, P5 and P&, an "UP" in
received before either "ON CCTRSE" or "DOWN" indication for accepnable per-

formance, as for Figure 1.

Lele2.242.5 For passes P5 and P6 the product of the radio 1requency ;uu
signal to the receiver in microvolts multiplied by the distance of the glids
path intersection (from the transmitter) in nautical miles shall be equal %o
or greater than 1300 for Radio Receiving Equipmenti AN/ARN-5{ ) and 920 for

Radio Receiving Equipment AN/ARN-12.

L+5 Retest.- Rejected antennas shall not be resubmitted for inspection
without furnishing full particulars concerning previous rejecticn and measures
taken to overcome the defects.

L.6 All parts, specimens, or assemblies des d in making tests required

troy i b
by this sneclficatlon and/or drawings, to determine complience with the speci-
r1cat;on and/or drawings, shall bs in addition %o the quantity specified in tke

- 211 he furnished wi houx incr°a31ng the cost

&
er .

5. PREPARATION FOR DELIVERY

5.1 Not applicable. :
6. NOTES - ]

6.1 Use.- Ths antennae covered by this 8 Wgeglflcation are intended to be
used with glide path radio receiving equipment.

e Y Y VY =g +e G
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6.2 Radio Receiving Equipment AN/ARN-5( ) has a 95 ohm balanced radio
frequency input. Radio Receiving Equipment AN/ARN-18 has & 52 ohm coaxlal
radioc frequency input. When Radio Receiving Equipment AN/ARN-5( ) is used
eith an antemms having a coaxial input, or when Radio Receiving Equipment

AN/ARN=-18 is used with an antenna having a balanced input, the contractor will
be required to supply an impedance converting and matching section equivalent
to Transmission Line Coupler CU=-231/U in the transmission.line.

6.3 Desigmn Inférmation.— The contractor may obtain available design and
installation data upon request to the Procuring Agency.

6., Instructions for obtaining calibrated flight test data of glide path
and localizer antennae may be obtained upon request to the Procuring Agency.

6.5 When Radio Receiving Equipment AN/ARN-18 is supplied for installatiom,
instructions for modifying a recelver for test purposes will be furnished upon
request to the Procuring Agency.

6.6 The following publications may be of interest in comnection with tests:

6.6.1 1. S. Air Forces Technical Order:

AN-08-30ARN5-2 Handbook of Operating Instructions for
Receiver R-89(4&B)/ARN-5 and R-89(AB)/ARN-54 X
ANwlb-BOAnngzgl‘gﬁngboog gfﬂggéfﬁeg?nce Instruciions for
Receiver HR=89A/AKN=D and H=0Y/AHN=DA

NOTICE: When Govern: -at drawings, specifications, or other data are used
for anv vnrnose other thau in connection with a definitely related Government

prgcuz;mggtrgperation, the United "“tates Government thereby incurs no respon-
sibility nor any obligation whatsoever; and the fact that the Government may
have formulated, furnished, or in any way supplied the said drawings, Speci-
fications, or other data, i1s not to be regarded by implication or otherwise as
in any manner licensing the holder or any other person or corporation, or con=
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Form Approved

SPECIFICATION ANALYSIS SHEET Bodger T Mpproved
INSTRUCTIONS
nvolved in the use of the spec-

This sheet is to be filled out by personnel either Government or contractor, i h :

ification in procurement of products for ultimate 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 procyred with a
minimum amount of delay and at the least cost. Comments and the return of this form will be appreciated. Fold on
lines on reverse side, staple i1n corner, and send to preparing activity (as indicated on reverse hereof).

SPECIFICATION

ORGANITZATION (0f submrtter) CITY AND STATE

QUANTITY OF 1 TEMS PROCURED DOLLAR AMOUNT

CONTRACT NO.
$

MATERIAL PROCURED UNDER A
[ oiReCT GOVERNMENT CONTRACT T3 suscontract
HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED
A. GIVE PARAGRAPH NUMBER AND WORDING.

1. INTERPRETATION IN PROCUREMENT USE?

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES.

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

3. IS THE SPECIFICATION RESTRICTIVE?

3 ves [ N0 1F "YES", IN WHAT wAY!

4. REMARKS (Attach anyﬁertinent data which may be of use in.improving this specification. [f thereare addi-
tional papers, attach to formn andplace both in an envelope addressed to preparingactivity)

DATE

SUBMITTED BY (Printed or typed name and activity)
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