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Model Aircraft LL.-Band Beacon Antenna
Pattern Gain Maps

I. Introduction

As part of the DABS program, Lincoln Laboratory has formulated
and carried out a program that measures aircraft L.-band beacon antenna
patterns on a variety of scale-model aircraft. These aircraft included
single- and twin-engine general aviation types, small business jets and
several medium to large air carrier jets. The purpose of this report is to
present the gain patterns in a form that is convenient to the reader.

Each of the aircraft models was constructed to allow at least two
antenna locations and positions of the landing gear and flaps. Thus, several
patterns were obtained for each of the models. As a large data base
accumulated the alternates for graphically presenting the L-band beacon
antenna, gain data were compared with more than casual interest. The
"developed cylinder' plots (gain contours related to airframe referenced
elevation vs azimuth coordinates), as used in this report, were selected as
a visual, quickly accessed and understood type of gain plot.

II. Measurement Procedure

Eleven model aircraft were measured. Keeping and Sureau [Ref. 1]
have documented the results for seven aircraft measured at Lincoln Labora-
tory. The remaining four aircraft were measured at the Boeing Commercial
Airplane Company and documented in Ref. 2. A detailed analysis of some of
the gain data has been accomplished by Schlieckert [Ref. 3].

The models constructed were scaled 1/20 to 1/40 the size of the
actual aircraft, requiring that the test frequencies be 20x to 40x that of the
L.-band frequencies employed by the beacon antenna whose patterns were
sought, i.e., to 20 to 40 GHz. The higher frequencies were used on only
the air carrier models. Vertical polarization was used in most cases (only
a few of the air carrier models were measured using horizontal polarization).
Measurements of the gain pattern were collected over the entire sphere
(4m steradians)., Figure 1-1 details the aircraft-oriented coordinate system
with the ¢ azimuthal plane angle measured counterclockwise from the +X
direction (right wing); the elevation plane angle § measured from the +Z
axis {(vector normal to wings) in a clockwise direction; and the pitch axis,
+Y, aligned with the nose of the model.

To obtain gain values over the 47 steradians, the measurement
procedure was to begin at 9 = 1°, ¢ = 0° for the general aviation models,
and 8 = 0° for the air carrier models; then incrementing ¢ in 2% increments
for a total of 180 points for that particular 8 value. By repeating this
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procedure after each 2° increment in ¢, a total of 16, 200 or 16, 380 gain values
were generated for each general aviation or air carrier model gain map,
respectively, Then the values were normalized to an isotropic antenna (dbi)

by integrating over all the values generated [Ref. 1].

III. Map Generation and Usage

Previously, aircraft gain patterns were usually represented by polar
plots, with one of the aspect angles held constant as the other was varied.
The illustrations provided in this report take that idea a step further by in-
cluding the 90 or 91 6 planes in one diagram. By assigning a character to a
10-db band and printing out the character at each data point, an L-Band gain
"map'' was generated. See Figs, 2-1 to 12-6: these maps provide useful in-
formation regarding the effects of changes in antenna position for a particular
airframe., Another use of the gain maps is to characterize the effects of
signal blockage by various parts of the aircraft structure and to indicate
pictorially how these effects change if flaps and/or wheel positions are changed.
This type of study has been accomplished by Schlieckert [Ref, 3] for typical
aircraft, A further use of the L-Band data is the study of improvements
resulting from ground and/or air diversity.

Tables 1 through 4 provide an index to the model aircraft pattern
"maps.' The table entries note for each aircraft type: the antenna positions,
the gear and flap conditions, and the polarization used during the model pattern
measurements, Antenna positions are pictured (and identified by antenna
position number) in top and bottom views of the model aircraft (Figures 1-2
through 1-26),

Since vertically polarized radiation was used throughout the general
aviation model aircraft measurements; Tables 1, 2, and 3 do not tabulate
polarization, Both vertically and horizontally polarized radiation were used for
the air carrier model measurements, and the polarization is identified in
Table 4. Note also that the flap condition was always "up' (flaps seated) during
the air carrier measurements, Two-numeral codes used during the model
measurements to succintly identify antenna position and gear conditions are
explained in Appendix A, (These code numbers appear in the ''conditions"
block at the top of each map.)

IV. Reading the Maps

To provide a simple example of the way in which the airframe/antenna
pattern maps may be used, suppose that it is desired to compare the gain
performance of the Cessna 150 top antenna (position 1) with that of the bottom
antenna (position 3). Table 1 indicates that Figs. 2-1 and 2-5 should be
compared (flaps "up' condition for both cases).

To examine first-order effects, compare the clear areas of each map,
i.e., the areas representing gain greater than unity (0 db) for the antenna as



influenced by its surrounding airframe., As might be expected, the top-mounted
antenna provides its greatest gain above the aircraft x-y plane (defined by air-
craft nose-tail and wingtip-wingtip axes), and the gain of the upper antenna
appears to be influenced only slightly by the tail structure (rudder) of the air-
craft, It can also be seen that the gain of the top-mounted antenna exceeds

0 dB within and below the x-y plane of the aircraft within only infrequent

and narrow azimuthal sectors, primarily on each side of the aircraft tail
structure.

Examining Fig, 2-5, it is seen that the gain for the bottom-mounted
antenna (position 3) is predominantly below the x-y plane of the aircraft and
markedly influenced by the extended nosewheel of the aircraft,

Higher-order effects may then be observed by progressively compar-
ing the areas of the two diagrams denoted by ''dots, '" ''slashes, '' and '"percentage’
symbols.



SINGLE ENGINE AIRCRAFT PATTERNS

TABLE 1

ANTENNA POSITION GEAR CONDITION
AIRCRAFT FIG., NO, ANT, NO. WHEELS FLAPS
CESSNA 150 1-2 --
1-3 1 (T)T DOWN UP
1-3 1 (T) DOWN DOWN
1-4 2 (BY** DOWN UPpP
1-4 2 (B) DOWN DOWN
1-4 3 (B) DOWN UPpP
1-4 3 (B) DOWN DOWN
1-4 4 (B) DOWN UP
1-4 4 (B) DOWN DOWN
PIPER
CHEROKEE 1-5 --
1-6 1 (T) DOWN UP
1-6 1 (T) DOWN DOWN
1-6 2 (T) DOWN UP
1-6 2 (T) DOWN DOWN
1-6 2 (T) UP UP
1-6 2 (T) UP DOWN
1-7 3 (B) DOWN UP
1-7 3 (B) DOWN DOWN
1-7 3 (B) UP UP
1-7 3 (B) up DOWN
1-7 4 (B) DOWN UP
1-7 4 (B) DOWN DOWN
1-7 4 (B) UP UP
1-7 4 (B) UP DOWN
HELIO U10D 1-8 --
1-10 1 (B) DOWN UP
1-10 1 (B) DOWN DOWN
1-10 2 (B) DOWN UP
1-10 2 (B) DOWN DOWN

* Vertical polarization used for all measurements,

t (T) Top mounted.

**(B) Bottom mounted.
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TABLE 2

*
TWIN ENGINE AIRCRAFT PATTERNS

ANTENNA PQSITION GEAR CONDITION MAP
AIRCRAFT FIG, NO, ANT, NO, WHEELS FLAPS FIG, NO.
BEECH BARON 1-11 §
1-12 1 (T) DOWN UP 5-1
1-12 1 (T) DOWN DOWN 5-2
1-12 1 (T) UP UP 5-3
1-12 1 (T) UPpP DOWN 5-4
1-72 2(T) DOWN UP 5-5
1-12 2 (T) DOWN DOWN 5-6
1-12 2 (T) UP UpP 5-7
1-12 2 (T) UP DOWN 5-8
1-13 3 (B)** DOWN UP 5-9
1-13 3 (B) DOWN DOWN 5-10
1-13 3 (B) UP UP 5-11
1-13 3 (B) UP DOWN 5-12
1-13 4 (B} DOWN DOWN 5-13
1-13 4 (B) UP UP 5-14
1-13 4 (B) UP DOWN 5-15

BEECH BARON 99 1-14

1-15 1 (T) DOWN UP 6-1
1-15 1 (T) DOWN DOWN 6-2
1-15 2 (T) DOWN DOWN 6-3
1-15 2 (T) UP UP 6-4
1-15 2 (T UP DOWN 6-5
1-16 3 (B) DOWN UP 6 -6
1-16 3 (B) DOWN DOWN 6-7
1-16 3 (B) UP UP 6-8
1-16 3 (B) UuP DOWN 6-9
1-16 4 (B) DOWN UP 6-10
1-16 4 (B) DOWN DOWN 6-11
1-16 4 (B) UP UP 6-12
1-16 4 (B) UuP DOWN 6-13
1-16 5 (B) DOWN DOWN 6-14
1-16 5 (B) UP UP 6-15
1-16 5 (B) UP DOWN 6-16

* Vertical polarization used for all measurements,
T Top mounted (T).

%% Bottom mounted (B),

L 4



TABLE 3

SMALL JET AIRCRAFT PATTERNS

ANTENNA POSITION GEAR CONDITION MAP
AIRCRAFT FIG, NO, ANT, NO, WHEELS FLAPS FIG, NO,

- GATES LEAR JET 1-17

1-18 1 (T)T DOWN UP 7-1
1-18 1(T) DOWN DOWN 7-2
: 1-18 1 (T) UuPpP UP 7-3
1-18 1(T) UP DOWN 7-4
1-18 2 (T) DOWN UP 7-5
1-18 2 (T) DOWN DOWN 7-6
1-18 2 (T) UP UP 7-7
1-18 2(T),. UpP DOWN 7-8
1-19 3(B) DOWN UP 7-9
1-19 3 (B) DOWN DOWN 7-10
1-19 3 (B) UP UpP 7-11
1-19 3 (B) UPpP DOWN 7-12
1-19 4 (B) DOWN UpP 7-13
1-19 4 (B) DOWN DOWN 7-14
1-19 4 (B) UP UP 7-15
1-19 4 (B) UP DOWN 7-16
1-19 5 (B) DOWN UP 7-17
1-19 5 (B) DOWN DOWN 7-18
1-19 5 (B) UP UP 7-19
1-19 5 (B) UPpP DOWN 7-20
GRUMMAN GULFSTREAM 1-20
1-21 1(T) DOWN UP 8-1
1-21 1 (T) UP UP 8-2
1-21 1(T) UP DOWN 8-3
1-21 2 (T) DOWN UP 8-4
1-21 2 (T) UP UP 8-5
1-22 3 (B) DOWN UP 8-6
- 1-22 3 (B) DOWN DOWN 8-7
1-22 3 (B) UpP UP 8-8
1-22 3 (B) UP DOWN 8-9
i 1-22 4 (B) DOWN UP 8-10
: 1-22 4 (B) UP UpP 8-11

* Vertical polarization used for all measurements,
T Top mounted (T).

#% Bottom mounted (B).



TABLE 4

AIR CARRIER PATTERNS

ANTENNA WHEEL POLARI- MAP

AIRCRAFT POSITION POSITION ZATION FIG. NO,

BOEING 707

(Fig. 1-23) TOP UP VERT 9-1
TOP UP HORIZ 9-2
BOTTOM UP VERT 9-3
BOTTOM UP HORIZ 9-4
BOT TOM DOWN VERT 9-5
BOTTOM DOWN HORIZ 9-6

BOEING 727

(Fig. 1-24) TOP UP VERT 10-1
TOP UP HORIZ 10-2
BOTTOM UP VERT 10-3
BOTTOM UP HORIZ 10-4
BOTTOM DOWN VERT 10-5
BOTTOM DOWN HORIZ 10-6

BOEING 737

(Fig. 1-25) TOP UP VERT 11-1
TOP UP HORIZ 11-2
BOTTOM uP VERT 11-3
BOTTOM UP HORIZ 11-4
BOTTOM DOWN VERT 11-5
BOTTOM DOWN HORIZ 11-6

BOEING 747

(Fig. 1-26) TOP UP VERT 12-1
TOP UP HORIZ 12-2
BOTTOM UP VERT 12-3
BOTTOM UP HORIZ 12-4
BOTTOM DOWN VERT 12-5
BOTTOM DOWN HORIZ 12-6

* Flaps "up" (seated) always,



Fig, 1-2. Cessna 150, three-guarter view,



Fig, 1-3, Cessna 150, top view showing antenna position 1,
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Fig. 1-5. Fiper Cherokee Arrow, threes-quirter view,
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Fig, |-6, Piper Cherokee Arrow, top view showing antenna positions 1 and £,
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Flg. 1-7. Piper Cherokee Arrow, bottom view showing antenna positions 3 and 4.
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Fig, l-8, Helio 11100, three-quarter view.
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Fig,

1-%, Helio UI0D, top view,
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Fig. |-11, Beechcoraft Baron, three-guarter view,
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Fig. 1-12, Beechcraft Baron, top view showing antenna positions | and 2,
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Fig, 1-13, Beschcraft Baron, bottom view showing antenns positions 3 and 4,
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Fig.

1-14. Beechcralt B99, three-quarter view,
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Fige 1-15. Beechcralt B99, top view showing antenna positions | and 2.

s



LT}

Fig.

l-16. Beechcraft B99, bottom view showing antenta positions 3, 4 and 5.
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Fig: 1-17. Gates Lear Jet, three-guarter view,



Fig,

I-18. Gates Lear Jet, top view showing antenna posifions 1 and 2.
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Fig. 1-19. Gates Lear Jet, bottont view showing antenna positions 3, 4 and 5,
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Fig. 1-20, Grumman Gulfstream, three-quarter view,
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Fig, 1-2l. Grumman Gulistream, top view showing antenna positions 1 and 2.
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Fig, 1-22. Grumman Gulistream, bottom view showing antenna positions 3 and 4,
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Fig. 1-23{a), Boeing 707, side vicw showing station position of antennas 1 and 2,
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rig,

FUSELAGE

?_ 18-4-16616
1 STA 339 NOSE GEAR
91in.
¥ | STA 430 ATC ANTENNA
A
457 in.
ANTENNA 1: TOP MOUNTED
ANTENNA 2: BOTTOM MOUNTED
MAIN GEAR MAIN GEAR
STA 887 LBL 136.6in. ' + STA 887 RBL 136.6 in.
l< ——
136.6 in. 136.6in.

1-23(b). Boeing 707, relative positions of landing gear to antenna station.
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Fig. 1-24(a). Boeing 727, side view showing station position of antennas 1 and 2,
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FUSqu-_AGE 18-4-16614

1 STA 309.24 NOSE GEAR

110.76in.

{_._ STA 410 ATC ANTENNA

532 .65 in.
ANTENNA 1: TOP MOUNTED
ANTENNA 2: BOTTOM MOUNTED
MAIN GEAR MAIN GEAR
STA 942.6 LBL 112.5 Y + STA 942.6 RBL 112.5
| - -
112.5in. 112.5in.

Fig., 1-24(b). Boeing 727, relative positions of landing gear to antenna station.
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Fig. 1-25(a), Boeing 737, side view showing station position of antennas 1 and 2,
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Fig,

FUSELAGE 18-4-16612
©
. 1 STA 289.2 NOSE GEAR
15.8 in. ]l STA 305 ATC ANTENNA
393in.
ANTENNA 1: TOP MOUNTED
ANTENNA 2: BOTTOM MOUNTED
MAIN GEAR MAIN GEAR
STA 698 LBL 103 ' + STA 698 RBL 103
-
103in. 103in.
1-25(b). Boeing 737, relative position of landing gear to antenna station.
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Fig.

1-26(a).
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Boeing 747, side view showing station position of antennas 1 and
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FUSELAGE

18-4-16618
&
1 STA 395 NOSE GEAR
135 in.
_Y | STA 530 ATC ANTENNA
A
812.5in.
ANTENNA 1: TOP MOUNTED
ANTENNA 2: BOTTOM MOUNTED
433in.
FORWARD MAIN GEAR —| FORWARD MAIN GEAR
STA 1342.5 LBL 216 .5 + ' + STA 1342.5 RBL 216.5
121in.
AFT MAIN GEAR AFT MAIN GEAR
STA 1463.5 LBL 75.5 + |, STA 1463.5 RBL 75.5
151in. —-l<———|
NOTE: 747 MAIN GEAR HAS 4

TRUCKS; TWO ON WINGS
AND TWO ON FUSELAGE

Fig., 1-26(b). Boeing 747, relative positions of landing gear to antenna station.
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VI. Aircraft Antenna Maps

L.

GENERAL AVIATION

Single Engine

(a) Cessna 150

(b) Piper Cherokee Arrow
(c) Helio U10D

Twin Engine

(a) Beechcraft Baron

(b) Beechcraft Baron 99
Small Jets

(a) Gates Lear

(b) Grumman Gulfstream
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Fig. 2-1. Cessna 150; antenna position 1 {T); wheels down, flaps up.
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WOHHE AWE W

LT

wING

£45-1227



(44

AEACEAFT TYRE = C1%0 . CE3SNE 150 ATKCE #2 » C150 , CESEEA 150
CONDITIONS = 22 WBRELS DOWR, FLAPS DOMN, BOTIOR WOUNTES ANTINNR, VEETICRL PoladlIilIoN CONDTTIONS = 23 WAXELS DOAN, FLAPS DOUN, BOTTON EDUFIRP h, YEFTICAL POLARIZL®ION
B .
ALIBOTH ~ PAE sriavtE - PEI
XIGET WING »0S3 LEFT NG TALL RIGET EING
1+ 1 1 1 1 1 1 1 L) 2 2 2 2 2 2 2 2 2 1 3 k) 3 El 3 3
+ 2 3 s 5 & 3 & 9 @& 1 2z 3 & 5 & 3 @ 8 0 1 2 3 4 5 & 7 & 9 & 1 r 1 & S
s ¢ ©® o2 ©o © o © & o © 0 o 0 0 & 0 0 ¢ O @ 2 o ¢ o & 0 0 ] a 0
1 LELELILET X1 21535 S EIEEAIEEAT A FASASENEARRES__ )] K KSE_ X% ______ L ASE__sEsa______ STILL% 1
E] ENERERANG___ SARSXEXKAA/ A/ /44 SARRRARRASERSNS £/ /STARNRRE 1| E_ KSNEL_IASERSTELE INSSTISSRAASLIN SRILNLTIANALL I | SERRARRIARTASSARAISR IS ATARANLN ////// /A RRASTILINAAZR 3
5 SNER /72 TITETTLE PRIRIRNS LA LERELPEEELEE AT P I L7 FERIRRE ST 7 IS TTF AT 14041007 /RESASA]_SRARTASE, /RRSKESSIRRARTATIERATANIARS SRS IETTRRATIRITIMIINIARSNAL __RIRE, 5
7 X/ PKKANSERA /7 P71 SESKINNKN SRS AN, /77 £/ 777 4147 ¢/ /ARIRINERULAIITAITATILSER X FRXALARS 4 X7 SRIRE// /SR |} ST £ /RERER_ | SERTEXAAE XK 7
] XEIERRASETANARIRANIE  ABARKESRRXELTENNERASIACTINGN | _LRIARKR//SKEY_YNAS/ /1007 /7 £/ /7 AARR/TIREN TREEARIAKARILS,_~  EE13K_ XASSRANSRERZ7/ NEAXSEATREARIE/ANNNS ONASEATR IELALEATAITAXS 9
11 SR 74 f L7 FE A FRVERERRARS S/ / /RS AR EIR L RTREAIA SR/ 77 ARAER 22 7 2L 27 /RARRE R | AR IR ERSEMIRNRSNEAT 7/ /XS __ | __RESIR__SAKKRE LS/ LRSI FLSE PSP EALSE LS FAP A7 P/ REERETNNRINAAL 1
13 P Y T 3 e T L Tl SXT 4771707704 #4950 SNSSUESRNR__SNINRS 7/ /7 /W% TNSKSRRRSSE/ S/ 7/ /47 /7 (/TR0 B _RE_| RER% FEIEPAFEFEINRS S/ £ /58 3
15 27772 FARSERENS S /NN FRARR_K/ /AR RAKARELS £/ /S FRRNEREAL A T Y N R L gttt L R 1%
17 //:_y////ﬂfﬂ/snin“/u“uulnn_slsl__y.:s:llnlﬂll//l_!/l/;/“////ﬁ_ln///nln“ullu“n////“llll////!ﬂ;u//ﬂ///I//I/////l//!ln“///l//lll,lf/lt/////!ﬂliﬂ/:l!!l 17
13 ATAMR L0 i S P A FIRS_RAAAS SASNNARKALTRANNSNANNS 7/ /A SR RN I RS 1477 £ 1170 T 1011 RSS20 221 EPIIIAIEE IR FAAP S A S5 _ SRASSEE_|_SRNRSNARAAREL 11/  /RINRS /S B/ 1"
21 ll/l/f/f/!‘li_///l/f/i_lllltl““ll“‘iniilﬂili!ﬂ“l//f/l//ﬂﬂ///lllll/.f//f//////t///fff/l!‘llll”///f///ll//I/II//t/////l/’_1/l//////l////!sl!lli!l!l!“lﬁ_“]/f//l/“//‘!!ﬂlI n
23 AR LTSRN AN INSINSKASISTASES 71/ L SIS LF LT 1T L 110880 LINNAS (RS (3K 1/ /AR 7 1171 /4 7BARRS 117 (AR AILLALILEEILEETETE L IRSELILIEL I LI LS PRILPEL I L PASSSS SIS S/ AR/ 1/ 7R 17 /R 1% 23
25 R T T R R At Y R I i At 15
Fad LEILLTLIEFIEIAE AN, R T L i VT e il L h i e E2d
29 A A s P A Y A s N S N A e A A 2
n FIERTAIERELEL 78S 29834, FIPP, bttt et i st PANSIARNS 2T 21 FIEANG LI IEE L EIEPTLLEIL Lo o FIARONNL wne BT I LI IEPERELTIIEII AL W N 3
33 Vi R Y Tl N Ty VI R T Al uu B PEIARE e an BB PPEEIEIE S F 12 PASRRY, I a1 31
EH LY R R L S > L AETELIIEFOE TN, furFEEEFRFPEFFFFIEFE 35
27 P e YL L i S A L ki
13 P s i N R B e LY
a1 N A 14 N L I
L] N N O L B W N L L a3
.5 P L L PELIIERRELIIAS a5
.7 W e L RN SN P TR S a7
.3 CAPILELLE A IIREIIIE L)
51 LIS A e L 51
53 LIV I 53
55 el FF e LIRS LIS _NIRES wan Poeas LRSI 55
57 . 27 o 57
59 7N 55
61 81
63 &3
&5 €5
67 &
69 69
n il
13 73
T k5
i kil
79 7™
a n
83 83
85 85
a7 81
89 [t
91 91
93 93
a5 95
57 97
99 %9
104 101
143 103
105 105
107 107
109 109
11t m
iis LE]
15 115
17 17
19 19
21 121
123 123
125 115
127 127
129 129
131 131
133 133
115 135
127 137
139 139
wi 1w
w3 143
W5 185
1a7 1a1
1849 g
51 151
53 153
155 PO 155
157 P D 157
159 s - W AEILNLLL . eraenndd 159
151 FEIIILILCLETTIIIEECETLAII B I uara FIEELES B v P o 181
163 W L e 8 s AL IRRIE 183
165 LG e PEIIISY, 165
167 N AL /- 167
169 N R L AL A LELRE S IIILIES *we
11 W L i vaa 171
173 . L T L e v FRLLLEELIAEIIIIE 17
175 R L cetenian I I S LS 175
177 FPLIELFLLEIEELEIFIFILE 1 L T D D VT
179 SNSSLLIES PRI cisaaannnenen ///1///!!‘!!I{///f///////- raaua syt ///////g//I/g////;ﬂlr;//ﬂg///!:ﬂll 173
1 1 1 1 1 2 r
1 2 3 & 5 s 5 & 1 B % 5 7 & 3 a4 1 2 1 a &
0 @ o o 0 ¢ 4 o o 0 0 [ ¢« o o © & o o 0 0
RIGET MLNG ¥osK LEFT WING RIGHT NING
aDE
DB BANGE  STEBGL
> o
> 10, Y
> .30, /
> 30, ]
> s -
. sy .
Fig, 2-4. Cessna 150; antenna position 2 (B); wheels down, flaps down,
C45-1218

ML L]

EELLL]



£y

SIRCEAPT TTPE » C1S0 , CTESSNL 150 A1RCBAFT TYPE =
<DIDITIONS v 13 WHEELS DOWN, PLAPS UF, BOTTON RODNTZD ANPENFL, YERTICEL POLARIZAYICE COMDETIONS = 11 HEELS DOWN, PLLPS OF, BoTtom

2]
+ FTEITICLL POLAATIATION
AZIADTAE - FHI L] ALIRDTH - PUK

RISHT ¥18G yosE LEFT WIRG TAIL RIGHT wivg

[ere
~
M
~
~
w
w
w
w
w
w

1T 3 3 s 5 & 1 LI S 5
9 0 o & 0 o 4@ L) ] []
il5!5‘/////[////////////// ’////lll/t////l/ /7 FLELLELFR AL LY Illll////[/}ﬁ‘lllll“l
EXSIRNRS /0717 F7FER S| ///nlﬂ/f/////////t ////////////nlsﬂ SLLSARERTRRSIXISNNSSS _ ALgdfy ls:usuuuunullﬂn i
nnnln__n//ﬂ//f//“l“s“sl:“l/////f/nsvnﬂnl“ s T _{iE______FAENSR ___ SNABTRARASANIERLN_ % lsuﬂﬂni
SISLESSEIRIRXNTEATL AL/ /7 /7 WNNRR/ AARNIREL //SININTAN | KRASKAXNKK/ NRANKNEKS/ /7 17/ 1A 1 10 f 7 //1r////f//////ﬂilﬂ/i//al:u SE1___SRIRIRASNSE S RAINRRAS A/ /RR%_ SARARS nnnn lllli x
£7///RSEARERSRARAN | _RSAE_ ARXKXKENNNNANR______ KNS/ /MR _| XKRKNL AL A A VRN s AR R AR KEE SRS S 7 TR ASINSSEA 7 p/ /UARK_ | NRRRRAT_TRXXY s/
RIILENEIE 1K,/ /55 A524K] _AEAEASKSIIXTRIARRIAKEARE__1 | ln!ssm:ul:““ﬂﬂ////ﬁ///fh/fl/lu////uu//”ulilhl“usn///////////u“l!ull'ﬂ////“ l:u“uulllﬂ/ﬁs
S441FF/ERENTEINS / RANISSRKRERARAL, usux e L A A A O LT T T L e T e T i it il 44
R__S//7 YRS /ASKNSRERARMRANG ([ ANKNEN ___ ANSSKIXNNKARKAZIR | _NAKNG 77/ / /77 F fA AP A1 o7 £ SRAEREL, RSISE, lsHIl!ﬂil!I//f///////!lsBlll!llllIﬂ!ﬂlv.f///ﬂﬂ!ﬂl!ll L IEIEEEXE
L Ll i!l FIESRALAR T 1' biititited ll//“‘l///////l//f//ltI}!ll!/]{//!!b’l//lllll AN/ KENS S /777 777 SSATARASE | lil////llllﬂlf/I!!//t///l”il
TR T R TR T T ¢4 o e TE e ] NS N ATTAIRAL /70 P 0 TN 2N A ASSAIAASES | WSAMARELEALATSS. 1% TAXRR/SIREARSE/ X5 ANE___
P Yl TR !“l SXNXRENAR___ REXRTL/ 7770/ /F RARRR__ n e L Y Y e et - TRyl %5 __RESTRRRRRSSRAS // 50/ /% _8/7 /%, | uﬂus“
!!//!ll/t/t/ﬂln M I R N W i ey iy NSSEAS L/ INRNR L1 /1107 INRRAS 21/ RRASS RN/ /A /P ATARR | 58K f
oo L AIRE RRRTN__NRRL___RUAXRL A/ s RSARNN_SERXENS HHHIH A e s B L e e Yy YAy ey i
T L T TS Ry t T R T I e N LN YT L {5 L L B T e R Y T T Y L V]
g e I L I R R e YT . e e L s L RV Yy . Y LT e L S e T T T T /7 RAERARE_Lsr s
W P T Ly, ¢ llI/I/‘llill/ff//////////il’“llllf//f/I////ﬂ////ll////t/{//lllll!l}/_//ll][/
R5/ERAR AR

G il LR YA WIS T YIS LYY T ’//‘lv//"/‘l./////ﬂ"
////“////fl:i/;///I//“l//I//////I/////////////I//‘I/////’///////ﬁ‘ B T L/ 7/EREF RIS S /0% _SRRE _KRSENRERS S SRR S ARSI 1S ISP
Py LYy RS ISISLELIS YL .,,,“,,.‘.-““u.,_.

S
ak.a
Swee
s
e
PN
com
a=n
s

Fi
3
[

o=
o

......................... LI i PP SPFIEFEEEEE T RIL/SARS 1R NS/ /07 400 7 P NSARTRRE AN/ / 7NSANRS /517 /NS5/ 7 1S NERES. N7

‘“/H//X!V////ﬂlil///ﬂ }/H/////////////-../////I/////t////llﬂ»'/I/.../I///////l_////II//////“///!I“I/ll I T I Y Rk s v

B e s e e I T s B YT Ty YY) | Vel SALEINIAKE SIS SR ARXSER s ANTR L 72772 E 17 T AR ST AANARY 7 17 1774 770 FANEREN, W IV

W L s W T I Yy s N I Y S W T l///.ﬂ//flf///f////////l RS ALLE S IR FA A AP E RF
1EE, 3 SHELEL o L SRET oy o s P EIPRS RSP F P11 P ATARABAEAR B/ RS

ﬂ’////‘ﬁ/’///I/I/IIIAIIE/I/{I!!If/. N7
wnllL IR L

VLTI L I Y R VI T
/ (LI gl L T Wl
RELLLIESPEIIIEIRI I o

- -/I//// BRAIRELIIEL I
A R R i Yo i V)
L TR i T4

SSERLL s APEIEES
O

oM

wHnE

e

e . P S N

. ceentten

N2 77

LI vannns EEEETRT /)

-///I/J//I/I/I/I///////

svnesAOSRE__SRELLLS A AN _Rfrr i)
//////f///ff///////f////f/////f/llll!!l//////flllll////////l--.-
neaa an JEPPIIEINE_ | NERAS LRSI PRI
l/f//f/f/‘“‘l“‘l‘i//llflll“!’!/////t//////////
////l///l’l“l////l/////////l///t///’////////////f//////////I//////////////////ff/
B R AR T T I T I S TI LR LR ST TRt L]
...f///////////////’ull ﬂ1l‘li////f/l/f;}/}[/////////.f--u15...---It/f//l//l////f/f/////f////ili/////’iI

LI IFiEL Y,
ARAE__INAEK_

1 2 3 a5 & 7 8 9 a | 2 i 5 n 3 s ! eo1 2 3 %« 5 & T & % ¢ 1 2 3 5
4 ¢ °® 9o o0 ¢ ¢ o0 ¢ © O© O© @ O 0 a9 @ O 0 ¢ ¢ o o 9 0 o & © © & 0 o 0 b © 0
RIGET WING nosE LEPT WING Tal TIGHT FIFE
] cape

DB JANGE  sTABOL LIETUT-T I
2 Q. >
> -0, - >
> +20. ra >
> =30, L] >
> -ag, - 4 .

Fig, 2-5. Cessna 150; antenna position 3 (B); wheels down, flaps up.
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Fig. 2-6. Cessna 150; antenna position 3 (B); wheels down, flaps down.
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Fig. 2-7. Cessna 150; antenna position 4 (B); wheels down, flaps up.
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Fig, 2-8. Cessna 150; antenna position 4 (B); wheels down, flaps down.
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Fig. 3-1. Piper Cherokee Arrow; antenna position 1 (T); wheels down, flaps up.
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Fig. 3-2. Piper Cherokee Arrow; antenna position 1 (T); wheels down, flaps down.
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Fig. 3-3, Piper Cherokee Arrow; antenna position 2 (T); wheels down, flaps up.
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Fig. 3-4. Piper Chercokee Arrow;

antenna position 2 (T); wheels down,

flaps down.
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Fig- 3-5-

Piper Cherokee Arrow; antenna position 2 (T); wheels up, flaps up.
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Fig. 3-6. Piper Cherokee Arrow; antenna position 2 (T); wheels up, flaps down.
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Fig. 3-7. Piper Cherokee Arrow; antenna position 3 (B); wheels down, flaps up.
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Fig. 3-9. Piper Cherockee Arrow; antenna position 3 (B); wheels up,

flaps up.
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Fig. 3-10. Piper Cherokee Arrow; antenna position 3 (B); wheels up, flaps down.
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Fig. 3-11, Piper Cherokee Arrow; antenna position 4 (B); wheels down,
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WOmaEanen

mdnma



09

AINCELFT TIPE = PCEN . FIREI oAEX BINCRAFE FIPE = CHERARTL
CONDITIONS = W% NWEEELS UF,PLPS DOV, BOTTQN BOUSTZD SXTEH TEETICLL POLARIZITION CO¥PITIONS 5 WN WEEELS UF.F1ibS DOWE. 3SOTTOM Nuluo u-ruu, TERTICAL FOLLBIZITION
irrases - Pat AZIAOTR - PHT
21607 A5 nask LEFT NIVG [I%i3 RIGET UHG

Fig. 3-14.

. 1 11 v 11 1 1
2 I I LI TR T S | 2 R H 5 :l s 50

e 0 & B I ER
nun“ SRS KRS o270t/ /SRS ARMIRL Y uy/znsvn////.wuu/ﬂf/ﬂ s (s _
T Wy e SSARKRESNR 1/ 1272121100 A aratd 0. FARAIAL LI I LI L A SRARRAARR 10 17710 f 257 14 P8 INONL P T
JARIRAAARARS  AASITERRRAL AN 1 A R A AR AANTE o ANAAARAASA KA/ 0717 S iaaatamsrasiisvrsiaress A e At o
Ra ASARARRE XKANIRNRAS/A00SFPOLE AILIIITRPTIAILA 1AL O Y i L L )
P e T R R Y L L Hllﬂu/////r///! BEEERS s s r//lil”/ﬂ/f///f//I}If//l T b b ] HHHII!
ASASA_EFLON D ESK_ ll-’IIIII////JIﬂl/l/l/I//////I/l/‘l//iii‘li _WAINIINIEA A IEIETAISK ns.r 7A3S L R ot )
*__saliidisk_ lIIl!!./ff/fﬂ'/f/Iffl///llt!l”///ffl/f//fl.lfr//lf//f}/“ill/ﬂ}/// T 1457 R s A A it ey _TT%7/ /135 K51
lll ALE%_ Ii‘i‘f N -’f////////f/’/lfﬂf’f///l/l/lllll///ff/f/f/l/ff/ff/-’//lffll/ff fff/ffff/l)/!lelllJflll515{/’////1!ffffll’f!/lf/lflf /IIII‘ BXIZLT
11311 AKN_SS/AIIE W i I A A AR 88,70/ 070 3RS s AMATSL 1AL /300 I :/nuuu
“un:l:! AU LTILLCOII LA CTEI B L0100 e e BARRARR ALy vy Vo BABarin, 511 £ WS _RIRI,
FELEETILEEESIELFE P EE He //Ifli‘llflfllillIIIII(I/(’IISI‘I/!I’"Sl!!‘l lll//l‘!lll[fl//
Ll /IIIIII/I//IIIII//I//IIf S FFEFFPF ARK GG ANIRE FARS FFF TR, 357
AN I A AL s /AR SBSANBRE L A ___S355_% 247, 7 L1071 A
Y R Al lu.r//////ﬂ”/nmﬂl NP VST RS /TR NKALLSREARS /7/ 77737 1/ FARR s 20 AL 1S SNIILIETE
AN s T FELEPARN A1 100 A0 18 SASEATF AL £ 5. oy
rris_f lf/;//.//////ﬂ///;/n,,m/fnlu//frt///“un“uns 1% ; AN _SELILEI IR IAEEET
Ry AA P INRR A A P2 Fo o 77 _IATRE/ /S SEMATAR

2 2 9z 2 1 3 ¥ 3 1 3

1 z El l 5

3 a 8 B
FRPEIIREEIERILIN I PNERA___SNSS P2 HE 1P, f//us!:m x5 _

S:

RPLSECANLLLE LTIV L P L o PR OISR PP ///.ur
AP0 FEASS AN s 1AL VS SRUSSKRRS XKLL/ AL/P 0104 PN IE LI EFETLFFEITE
R A A A SSIRSS 7L LS LA IAA LIV A O HT_ A,

ISR ANNTL - as st o LIS D A%
Yrirrid FLIIAIIAER IS sy

2 2IEIS, //fn,;..//z//fnw//u:uu/:uu;
AT LA TR
/}/ﬂf/j//{ff/////lli‘illl!llill//’l‘/lllllfl/l"l‘/’iliio sarm
138 DT IR

. L
PIIEIEI AT -

s, /”/l//ﬂtIffll!/rt/ﬂlu/

£ h‘f/ﬂM”ﬂ/rtﬂ/n/uu

2
s T ey
Juﬂufﬂﬂzrﬂfﬂrﬂlu- T )
ps R rord K Ay g s FEPFIILAAE
LTI PRARSSSE LA

SFFPITIFTEEIE

i

PEIELR, Ilffft///lhlﬂ/
L L A S
L i

1 1 M T T T T3 ] ; : T TTITY T
1 3 % 5 s 7 & 3 0 1 2 3 a5 2 & 5 o 1 21 s
[ | @ ¢ @ o o o & © 8 © o o 4 e o 0 L] » o o © o © © 6 6 © 4 0 @
aTcET W1aG sz LEET WING I RIGHT
s¥REOL DB MNCE sTazoL
~50 ]
- > -g0. H
> =70. B
H e T
» -w0. .

G

FETETT Y

T

Piper Cherokee Arrow; antenna position 4 (B); wheels up, flaps down.



i9

. H v + 4
AINCELPT TYPE = HE1T , HELIO (016D AIECRAFT TTPE = HELI , EELIO (014D
COABITIONS = 11 WHEELS DOWN, FLAPS UP, BOTTON RODNTED ANTEWNL, VESPICAL 20LARIZLTION CONDITIONS = 11 VHEELS OOMN, FLAES VP, BOTTON KOGATED LNTEMRA, YERTICAL POLABIZATION
AZIRGTH - PEI ° AZIm0TH - PHI
RIGHT WING wose LEFE WING L RIGHT VING
1 [ | 1 1 1 ] 1 1 12 2 2 2 a2 F I T | ER T | 3 3
| z i 5 s 7 a 9 0 Y2 3 k5 6 'r 8 s 0 | z FE s 9 o 1 2 1 5
a 0 L) a e o 2 o
1 u//////nuuu l“u___linu 1.“ REX__MITATIRERLS /2 /58 IEELItif /4% £ u////ﬂ/ ARSI/, uu“u“u//l:nu“ ill““////t/ﬂn/uﬂl//ﬁ 2158 .J““i‘l t
3 B D N N i R Y T (it L T R 3
5 ERXLSL 22772017 PPIIFEF2 77777/ RR ARSI SRS RS RESITRRRIATR /A FRRRRRAL £/ AART AARIRNT__ K/ /AR5, RESATEY “Hl/ﬂfl“i//////Hf/!’-“___ﬂl i!/!! u/t/uuuﬂ///!i//rﬂf///////f//ln//“_ 5
7 Y M L e T Lt s L I Y R TR Y L R I R TV L Yy S s L T iy . ?
9 SN NN | SR ISR AE (X XIKRINARARSRK AR NKRS_ INER 2 /NNSRR 7 /XSNY_ WA/ AR NSERE_ XK S A 0] 1AL T NNSKNNNRS S F 70 IS TIE 010 F 1P IS NSRS P 1o o227 INE Sy 2T S 11077 15053 L]
1 PELIAIPELPNRSR | 1%z /A FrANTEN A RINAKAKSEARR RN NS AKMNASSNNNNANNRKATNAR S/ /MRS 2/ FINEL LA T NINES L 107 (S NRNNAR_ YN/ XS SANR 1/ FPNNNS /S8 s 24 1 7 F TP 27120701 7557 il
13 XX ISR ART S 7/ F 7 7P AL P AFF £ f 7Oy P AARRRAR XN SNSEARKESEAAS L S AR 1 ) SN S KIS0 L2 F A ETF P IV SORRRAR £ R/ 175 | SANS SRS FSNKNANRASES f f 7/ 17 77 107700 455| W0 77 17 /51355 13
15 PEILEEIE NRNK LI LA I PN 7 ANKNR 1 7 11772 PANSS PASSANNANIN 1/ SSRAKN 11/ _s 17 71001 147 SKNN P2 F e R R L Y Y Y Y] 5
17 W L Y Y e R Y Y a8 L L T Y e 1
19 P L T Vs T T B L IR Vo I LT3 TPt o Y S S N ”
21 B L e Y N A i A //l////- W T VRN Y R Fl
23 /// e ////f///t!l/l N T Y e e s N A L s Havnrarantia 2
23 S R N T T e e e T T o e LA /4 Fees F=)
27 ../I////I..Illﬂ‘/// Y R T YR T N VRNV 27
29 W W W R A T Gl I 2
EN L s R e A R //t////rfrlﬂ///////i// n
i3 O N e A i i i i FEiEiiiisififiFis, 33
2 R e N N N A YT 35
37 L T e A R e g L VL I ELd
ig I O L SO L VYR Y YR LR v k1)
w1 B N TN LY v W al
*3 - B e e e Y A s L e e I A (3]
' . D e R e s S A L YN %
a1 - N L W N s T T Ve L YT a7
u9 . B R L e e Al A A A o
51 . B R e e A e L e L ) 51
53 . T T N L T Y Y P R A v T 53
55 . .....1///////!“/ B T N R N Y L e L 55
57 DRV IR Y N Y R s Y L T . v e v 5
59 [ LY LR FF Y I T . .. 59
(3] - AR o O AR b Y A A e A o A A LTy s (L, &%
63 Sea AR lt///!.r./n/“././/ﬂ.l/r./l//////////n/ﬂ//..f/ﬂllf FILELIOLINT AL ol SHEPEEIEE 63 ]
65 PO Y T L YT W L S i s 277N, / veandilene 65 1
61 .../ P L L Is ////nlﬂlﬂ!l//ﬂ/n///r..1//!./ AL SRIIETTL I e - &1 E
g? s FELE wad P e nsPESNILEE v ae s FPP IR AL S S - :"3 v
1
23 k] :
75 7 '
17 " &
79 7 1
a1 a1
a3 81 1
85 a5
87 27 T
[E] 8% M
21 91 F]
33 93 T
85 95 »
57 91
9% %9
101 101
103 103
105 108
107 w0
129 108
111 m
13 - . . 1z
115 - . . 115
1"y . P "7
19 e e 119
a1 [ ae 171
123 . 123
125 125
127 127
129 . 129
JEL] . m
132 - 133
135 . - 135
137 JOPOT 137
139 dereeaas e e - 129
w1 i
183 143
15 s
1wy T
149 189
151 351
152 153
155 ///sr//ﬂ.rfu/” 7 /” 155
157 FEEE e s ALY 157
159 159
161 161
163 [ 163
165 O A T R A Iy 165
167 B e L VR A S e s Y iy 1867
169 £ . P L e R RV B s 1582
m FELIELLLEPIEL 2T Y 7
171 N 1
178 L L i 17
177 : 17
179 e SEPEIES I TNV i SRARRR SIS LS LRI EIE LIPS SLEPRILLEAIEIR l_lll!‘lll 173
1 1 1 1 1 L T 2 R ER | E] 3
4 5 & 7 8 s o 1 2 31 a 1 2 2 ¢ 5
P ¢ © ¢ ¢ 6 ¢ 0 © o © 2 o 0 o 0
AIGHT ¥ING HOSE LEFT WINE TIL EIGET WING
CHE CODE
D3 KANGE  SIABOL DB FANGE  STRBOL
> . > -s6,
> -0, . > -60, H
> =20, s y -T0. :
> =30, [] > -89, -
> -a0, > %0, +

‘

Fig., 4-1. Helio UlOD; antenna position 1 (B); wheels down, flaps up.
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Fig. 4-2, Helio UlOD; antenna position 1 (B); wheels down, flaps down.
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Fig. 4-3. Helio Ul10D; antenna position 2 {B); wheels down, flaps up.
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Fig. 5-1. Beechcraft Baron; antenna position 1 (T); wheels down, flaps up.
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Fig. 5-2. Beechcraft Baron; antenna position 1 (T); wheels down, flaps down.
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Fig. 5-3. Beechcraft Baron;

antenna position 1 (T); wheels down, flaps up.
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Fig. 5-4. Beechcraft Baron;
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Fig. 5-5. Beechcraft Baron; antenna position 2 (T): wheels down, flaps up.
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Fig. 5-6. Beechcraft Baron; anterma position 2 (T): wheels down, flaps down.
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Fig. 5-7. Beechcraft Baron; antenna position 2 (T); wheels up, flaps up.
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Fig, 5-8. Beechcraft Baron; antenna position 2 (T'); wheels up, flaps down.
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Fig- 5“90

Beechcraft Baron;

antenna position 3 (B); wheels down, flaps up.



¥L

ALM L2PE < BEMN . BEECH
CONDITIONS = 71 WHEELS DOVN, FLAPS Lowd, BOIIJE ROUNTED ANTEI

a0u
1. TPETICALL EDLLNIZLTION

AZINUTH - BHI

WATT TYPE = 33k , BEECE EAEOL
CONDLTIONS = 33 WHIELS DOWE. mps POWE, BOTTOA BOUNTED INTZNEE, TENPICI: POLARDATION

L2rMaTH - PAL

BIGHT WING wosT LErT MITG falr prcHT Yo
. I R [ v 1 2 2 : 2z ¢ 2 2 3 xr ¥ 3 3 1 3 31 3
[ S A T T A 5 s eqo1z3nsn1asoazsns
) [ o o C 0 o 0 2 9 q
nvﬂlnuunul”f//////f”/ru//f/t/!lltr/f/lﬂli/u/un”/n Bz ALIAL___K3, uvﬂﬂnnllirf//r.r.ruﬂlf.w”rnn lVf////”///f/l/ullll““lli 1
l‘llf//ll!l/l/l/f///ﬂ“ﬂl‘l//////f”ll/l‘/f/IfI!//.‘///f!///llllilﬂf}illllill//}fﬂf/l//ll‘ 800000002 TTANSTRINN L /S0 21 400 1A (T EEF 474 MARRSSERL /A TANN NLSHITT ) SIRTIANL 3751 3
il AL A ANSary 1 d P2 frd AN KSR NNARRARA S 72 44244 FABANS S £ 40 12/ FASTSTATINSSS SN0 AR /112 1VTE__ T 5
b TR v;//uurn////uur//mwfsun Crwasasavay N3 AU ANVRL SRS S840/ 0/ 0TI LI B KA, RANRER /777 ASAR % 7
R SRRLARE /7 P ANINA SRR 17 A AASNINSA N ARIN s /1 4 /488 WAT_SERSRATE__SEEIREEAAIN /0 s/ 0 ll“l ll‘ll‘l////lll// ¥4 A7 2EREF, uu”nu””nu ]
F7/AAENIAI. ARARIARRES__ A AR, /2 S/ 07 44 43 _SARERANAERENRLN 1!uuni;/rnnlll!.u.r.ru”// Rh/seno il ort o0 us:slsu(...llllln““mufn.r.rsl_ e AETETEIIIIEN u
//unuy/fu///////nu.r.r///n////.rﬂl“: X7/3RE_ )3T/ 3/ 6AA L £/ /AIIRRRLEE phiAn RTINS SRS IR TP I RRAI PASLS S 1) 1R X fffl/fi ER(7IF IS IEIIIIES 1
CILIEEPREIS 12 #7772 FAEARRLERE 17747 753N LETELL Hﬂ TIRT_EXES 77 S/ N s P AR P e 1146 AE ARATARNALL /1 14 PN 11 10 4T TN 11 200 1 E 1 F %
/;/;/”/////susz//”;ﬂuu/“/n///nisu;/uusuuf;; l/li///f”tllll}/l/lf//llifl/l!}//l!/}l L L e S 17

l/.r//l/fff//f1////11////////f/.rffﬂ/fff/ll :nl LR l//fll 121 1
/////f/ﬂ///I///lll/lzﬂ/ﬂ///fHr/l/ ik uuu/l

(7
L ///.r//mf/ﬂuu4/1/////“!//1// l.r/ n
PINALI RN f}l{/}t!!///l/lli/l!llHl__/f/f/!ul//}n /A/ARSILE}
L T I G R L WA
xni_/;n”sf/t..urﬂuﬂ/ﬂ/////lum N TN )
SREFALEIELE R VI!II!II/// PPl ESE_SK_RSISI LGP OILAPPIESL.
B B b Y R e
N S LT VTN LAY AL N LISt 1I IO
ARt TR NSNS IS ELII LA ELIEE LTI AN SISEIII LT IEAE o LIS T
zr. A N o T L I

L2 LIMEIIILES
YV

e
g RPN A
IRl IR T
;l_/vmf Ty N YA Y
AIA// .rr.r....//!al/nu S SIS T
Wi
PAIE et d

van .f- f/ﬂ//lll//.
e -/ll//fu-
7.

ua
. v,
.ffll A i et A
TAASKE_2 /NI s a7 0 I1IRI A
ooy Uy e (o r it

102 3
e ¢ 4 0

BICHT ¥ING wose

o
3 =10, -
> =-20. r
> =30 [}
> ~4D,

Fig. 5-10. Beechcraft Baron; antenna position 3 (B); wheels down,
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5-l1. Beechcraft Baron; antenna position 3 (B}; wheels up, flaps up.
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Beechcraft Baron; antenna position 3 (B); wheels up, flaps down.
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Fig. 5-13. Beechcraft Baron; antenna position 4 (B); wheels down, flaps down.
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Fig. 5-14. Beechcraft Baron; antenna position 4 (B); wheels up, flaps up.
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Fig. 5-15. Beechcraft Baron; antenna position 4 (B); wheels up, flaps down.
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Fig. 6-4. Beechcraft Baron 99; antenna position 2 (T); wheels up, flaps up.
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Fig. 6-5. Beechcraft Baron 99; antenna position 2 (T); wheels up, flaps down.
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6-6.

Beechcraft Baron 99; antenna position 3 {B); wheels down, flaps up.
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Fig. 6-8. Beechcraft Baron 99; antenna position 3 (B); wheels up, flaps up.
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Fig. 6-9.

Beechcraft Baron 99;

antenna position 3 (B); wheels up,

flaps down.
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Fig. 6-11. Beechcraft Baron 99; antenna position 4 (B); wheels down,
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Fig. 6-10. Beechcraft _Bé.ron 99; antenna position 4 (B); wheels down, flaps up.
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Fig. 6-12, Beechcraft Baron 99; antenna position 4 (B); Wheels‘up, flaps up.
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Fig. 6-13. Beechcraft Baron 99; antenna position 4 (B); wheels up, flaps down,
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Fig., 6-14. Beechcraft Baron 99; antenna position 5 (B); wheels down, flaps down.
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Fig. 6-15, Beechcraft Baron 99; antenna position 5 (B); wheels up, flaps up.
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Fig. 6-16. Beechcraft Baron 99; antenna position 5 (B); wheels up, flaps down.
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Fig. 7-1. Gates Lear jet; antenna position 1 (T); wheels down,
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Fig. 7-2

Gates Lear jet; antenna position 1 (T); wheels down, flaps down.

P T T LT Y

LT



86

LIECAMT TI9E - LR L Loag Jen ) HCRAPY TIPE = Lzai , LE

RIGET NING

o
NLITIo#S = 31 wEEZLS OP. PLAPS UE, HOUNTED ANTENRA, VZRIICLL POLANILATION COMDITIONS + 31 #HEELS UT, H.ns (L 13 BOUATEY unnn VERTICAL SOLARIZRTION
AZIRUTH - BHT AZIRUTH ~ PHI
EIGET MING sose. LEPT ®Inc i
1 3 1 1 1 1 3 1 1 7 2 2 ? i 2 2 2 ? 2 1 k] 3 1
1002 1 . 5 6 1 [ T 1 2 3 e 5 & 7 [ s ¢ 1 2 3w 5 e 7 [ n | z 3
e 0 o 0 6 5 o p @ ¥ 0 & a4 8 o @ 4 o q [ ] o 0
-4 f/lllil//////lt///lilllllIIJ//II-’I//IIHI/.---.---ff/.ﬂf{ff///}/ memm e AERESIPIIEIN S e ..»/Ifll///f/f{////fff/.f/f//l“i \//

PINIIbRY IHHIIII!IJH]IHHII)II] bl

it
i e A St e O EE AT Yt AT
Y. FOLE. PN I PV Y

PR L T

FELL IELALILTE
PEEE P S r/.rn:n.rf/l ,

baeaae Farrar

95

104

103

198

107

109 E ks HERAAS S IIRE
m s FEPARISE s a b f e oS e ot Ifﬂll/l‘llf/f/f//f/f///
m 10 ”-./_/u”)__uunr Y R W R Y Y
ns - I YR I R FRARES oo FRPF AR -/-/ﬂr”///fl/l!-/_///ﬂ..
ur - Fofaad oA / in/l////ﬂ-//-/ﬂ/l- I!I //f O I YO R s

9 arevned oS FISSLIR_SEATELRE SEANRRSN LSS f o fF IS v v £ 1Y //ifﬂﬂ//////ffﬂl///ﬁt- i AAN_SSsr /8 SRR/ l/fl/ll..ll BrRSESLLSEIEIIEITE T
i3 PN N T VLY Illl/-l-.lfi- e /f--/.ﬂ////fi N VI VL I /W//”/fnﬂl./ﬂliul_//}--h‘ﬂ.r“// IR Y. AN /,//f//,u,r
21 Fh e AP EFIINS S _ SRS _SNSYINS LTINS F S o d o F e e A - _Jlill/5!f///N’/lﬂlf{/fllﬂIlflﬂf{//////t/l b T e e e I N}

125 B FedtF s aastid. h‘f///h‘IIS!///t/f///lll'/'/flil/!// In/fl//lh /I//////ﬂ’ LI “flﬂ/‘/llfml//lllllff///fII///VII s SR INRRS NSRS _F PP lﬁf{ﬂ/}/ﬂlll!l/
127 ////‘//I/’f/. A e i /“II L R ey T e L T T Ta s e T R A Ay L LT Y
12% 24/, /I{l/.lll/ fl/l/f/l//fflllll‘i‘“ 1‘ A A L L T i e T T i N L e T T T llllfll/“l/ Tt SR L Y VI e
11 R Y Y ] L Y R T Y R R Y Ry Y e oy T Y N T e ey
131 BLPIFIFES - fl/////f/l///l/ f//}//fl/f ALEkE_IANE_14s ks -"////I//’/fl///_/f/l’///}!iliiI/III/IIII/illll!ill R Y Y Y N R Ty Yy YY)
155 FRIELILLLRENLL A PE  H P EF S 7R 47 FRE) L ASS/ASKNR PSS LS AL ‘I///fl/”}l//l (oo s LW L L R e 1[‘/{!///}///{/“/‘/“ [ty “lllﬁlll/t///i.’//
137 O e R T T e n LN N Ty i IIVSS__H“__llll/l/“lﬂ///"ﬂ 8 XK NS_ S N %t ST N s N WA,

139 FIPAALTAFPPRS A2 07 FPSERIN TR _SRRE_K5K_11 4R /1N /l///f.r/uﬂﬂﬂifﬂ/llllllrlHN lt“i/lll L R/L LIR/ANLS/ 2 /T SRR A5 _ARK gy vql:su”:ufn”/”/
131 N T P YR R u Wit Y 1 g A Y L VR ) i“lsﬂ“uvulnlvs 3IETRSAIALLA/ _S/SRRTE_RAL WK%/ /2 NN
153 lluus s///////;/,/,”s;uu;unlunu s )1, T nnu ||/n/n””sunl;;ﬂ/snuu wANER_/AR/TI3_5/ lllll‘lilill!//li‘llll A%_SAR/TL, RS/ RL//N8LRIS /_//I/!;/“:sn
145 b33 AR/ R AARAR 2277 8 _SASSL RS/ /BERRSTEANT “ L2 A0 ASASLIEPIR ] llv”ﬂ//lrmlﬂ“lﬂ'ﬂllﬂtli TSIRILT/T i/ SEAESR_ Ty K/ st RI IR XL 210N

3NN
%7 lllllli!lllll M AA AR AL AR AN /N l Illili‘\‘llll Wy W R e T T Y L (S P T ll
1,

199 R N Yy L VTR A T T /_S5% /5% ll//l//”/llllii////llll/lﬁlli A_SIIXIERE/ANXS//AIL___XSES__EL _UE_S_S11_I SESLS!
235811 56N, 4 rR8_¥,

131 K R /R3/ /7 /00 RAN_NEN_S__3_SESEAKL, l!lillll!lﬁl ) # RS, T At L e TR M T O YA T I N L I T T
153 LY L TR R _%_XE3N ln_”ﬂ/f/l”ﬂ//ﬂn :n/n//“ 3 %31 LLVE NSRRI K, NI KT AL /S
155 PIIEEIIIAFEL_AFFISRE FANIE_RARRS W A% TE_4808/ATE /4 83 39555 TSN K3TINEAS SkasE neas T ﬂllll ATEL STVTRER|SMR//RRASA/T 222/ r
157 ETHEI RS LTINS SRR S SRR/ FER_KRAR ] ln.rlvllsi lwus_;///m; ARE 5% AARENE_RE/ANEAR_TR__% A58 _% ASK____ S A ARSI
besd Fritriisy, l/l/ll““lllﬂ“ll“l SL81 3/ ARS8 B 2 P RERASA RN/ 2/ ERBANKRARIAL S/ /R % TREE_ AR |llln.'n RATIRAR, I//!l/fllll!‘/}’//}//
w1 ;/,//////“/1// o a3y ;fls;/llui S ASKALF T FIF2A AP PP F2 4754853755 88 21, R LTy Y e T -y,””

% ThI___§ 57,
AR A At NNRE L7/ /AL 7RIS PR SN ATIEAI RO F FE2F L3 AN /S A5 AR RNR NS
165 /,r//ll!i’ll/f/III_/IIIIIS/I}III!SSISI!!I 1 RITART_33%5, !‘!llltﬁl ‘/f/" XXX A2 FEPEFFAELF 27 FRSASRATITIRRY % _LINL

nnl1|:)lnnu|)n|n|)nn|nnnnnnnnnnmum)
.. J/tr///////f.
tL1 g

AAFFRL ST AL TR SL /RS K /35 01, 38
187700857 TERERANS 1/ 70 /%0

_XA3R37%_B/ /RS “us“nlu NS A
L1181 LL0K | INEA/7 ARRARRANINFASES 285/

ire 9

A ut!///////f// 13
SILLEE - IE MRS S bl

mramaaan 53

147 L M o IASER, | ¥R 73RN 2 ANSTA L 277 FIEFIFIPES 17177883 1ASA18 55 7 HHIH!-“ SILRRALIRER /v riS 8%,/ /A VIRARRAN/ /AN
w3 unnnl/ﬂ”{”“u/z//fuul“slslsnnﬂn! 8! lulni“lu“l A s st T “ilﬂ!l“ ___ ‘l“lf/!‘l“///l/r“ll“l!
LEE] _AM__NENE /£ r IR SRs LS4k, ry FASEASSER, SARE_ 1507/ SREREE_| kv pAATE SIXARTRS___ERAEAARS
173 R0, /77007 AR 1717 RSSAREAN 1/ 77 /ATASLL ST S _NIAREN/Z/XNERARAS_ X :nwnnsun: X% Kk /7 FAMEATRS: “nuusnssu_s _RIRIANIS_! AVEIRRRRIGREY _T_ASAR 2 AR LSS ERANI TR AR
15 t 1] (i L ma_|___% sk fro
121 ARRESEARAIITLILLALLINNLL ALESELCINESERNEARS _ t ususuu:unnususﬁﬂﬂ RRERNAINRIRT TASTIT: )
173 ATTSEILEESTESTATSANESA/RILINNERESANARILNS ll‘llllllllllii‘ll! JE 1Y) ! EXRAREL 3 S ‘____l’llr‘ il -i‘ ll}‘li';lli’ ilil//fj//i
1 1 1 1 1 5 1 1 2 2 3
v or o3 W s 6 1 8 s 8 1 1 031 v s & 18 o4 1F 3 45 5 3T os 3o 133 4 3
© © ¢ o T ® ¢ o0 o © o o a 4 o © o o ® © 9 ¢ © ¢ ¢ 8 0 4 & @ 4 o ¢ @ o° 0
ALCET MING wosz nn RIGHT uXnG
sTneoL o8 RANGE EYABDL
19 H
- > ]
7 y H
1 > -
> .
L L] * -
- - -
Fig. 7-3. Gates Lear jet; antenna position 1 (T); wheels up, flaps up.
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Fig, 7-4. Gates Lear jet; antenna position 1 (T); wheels up, flaps down.

T L]

-



AINCRAFT TYPZ = LEAR , SPan

Jer MAAR 1TRE A LENN , LE
COBRITIONS = 12 WHEELS Dowd, FLARS UP, TOb  NQoRID ANTEWML, YEETICAL POLASLALTION o

PLIFS OF,  T0F  AOGFTED
MInute - Fat
LIFT WING I

COWDITIONS » 12 WUEELS DO

VINTICAL FOLAKIZATION
1218074 - pHI

BIGE? ING 21 NICHT NING
] L | 1 1 1 1 12 2 @ @ 2 2 r 2% ¥ 3 3 3 3 3 1 1
. ; HE ; 3 5 7 8 % A ] : ) 5 e | R 3 a s 5 07 6 1 a9 1oz 3 & 5
. [] L]

e bt A e e S L L T T 1! IIII /Ifllf[l//}lff/f tresttee e Ilff/fl/l)///r ...... EPiLe L,
lll’llIIIIHJIIIHIMIIII)]|lH)JJH]I)IHIIIlI)IN))]IIHII]II)IIIII lIIlHIII’IIIlJlHI))Il)Il)l)llHI]JlJDHJ'IHIIIIJJ'III”H]'II,I
DR e L R L Yy e Ay s T RO
////I//-’/f;ﬁf/”lf///ll;j/i}.f/l:/;f/t!/I;;;;//I/IIII.’l-’f//lﬂ:/:/rl/ﬂ!llll/ﬂl{ffff/{ﬂll//J}llllllﬂ/. P
s AEIATL I e LI A Ry V) P
R T T A P r LY T b e

EFEIESLEIESIESPIIISIEL  RFEE 0L D o of i o
/H/H/ﬂfﬂf/”f”/. SIELLEFIEEL TP PPICORFIPLIELE S RIRESESEEEIIEY o o

o PEELEIIIIEE -/ -
Ry 2
R N

9§ ¢ B
il it Ta s J/I/f/tifl/lll”lll/lﬂll[
DHINDHDI BN NN

.ot ]

I

H//u..f.

Fovsond b idts
s

001

Pk
l JIIJ- ////t AT
s L L T

!
Sir et
L T I 7 ﬂll;.../ Tk

L84 /ﬂ//l//nlllll ilﬂlf/ﬂ//r/fﬂfﬂﬂn. N B Y Y Tl e it IR
LIEEIIIIIEE LR S i L I SAEIEE e I LI lnll//u Tig8 l/.ﬂv )
ffltfll/lllfllllill}-’ T A i I T A Mrrﬂﬁ_)ll/l/luvu/mﬂ””n/”un”/ﬂ
24r8Ir G R TN .uﬂn/;r./ﬂf{rﬂ/ﬂ..///.UfM/ﬂu/ulnnu A I L
-”””f”//l”/ B MKA_SANKSESAVLS LS 2f 2112 I I FEIIP Y -t.r...U/fl”ﬂl/h‘f/lhu/ﬂ///‘f_iﬂ//fl_/lli_“ _35EI lf”mllllﬂﬂlfﬂﬂ/ﬂ-////-
B 2I20 JUIII/I{I‘IJ/IIK Wy B A e s g R _(I NSNS NN RSN FLEI 7, 13%
A A A g N I T TS p et PR AASTE ALTIATTRR, B l( I[IIJ‘IIV‘L/ L e
St FELLIEEEEEEEOET RS 1E A 1S AR ALAXTAREr R III//l/lﬂ//f/l///ltlf/-’/l///”l”lll N s T R T T T v W V) AL RS 1110008 193
R L e I T oy iy w o e l/_/llll/lrnn;/l/.u/:uu/un”ﬂt 145
LEBEL LI L et LA AT AT T SIS Y NS o LA L N ANA A e 2 AT a1 T8 TR 2 1y
(i L NLIRRLIEA PP, I//rr/ﬂﬂ”/h‘fﬂ/lll/ﬂ//.fftﬂl/lﬂl”ﬂlllllﬂﬂl lllt!llurl ﬁlimi/ll ST e
li“/l///.rllﬂ/ﬂ/(/”t/..ﬂﬂﬂl’/ FOAI NN S FRATVAS /A ARBTIT LSS SIUKST_ /3 SIS/ TIA_ R NEAL_ SRAKRA// /A ANE 00 st
fﬂvﬂlﬂ/ﬂ/ﬂ”ﬂﬂfﬂ ?//ruﬂfﬂfﬂ/l/t/wf lllvv“lull_,l“uﬂlu (LY nnlnl [Liild i i CE s 153
In/ﬂ;ﬂ/ﬂﬂ/ﬂﬂzfﬂ AN RS SR LR LN T L i 155
17 7AY l|l”fl ll///!-/f/z/!ﬂ/lu/ﬂlllilllilllu:n LLc LUt OO M 7 17
“lll_“l-'/ﬂf/ﬂrﬂfﬂ/ﬂ”/ﬂmf/nhuunn/r//l l//ﬁ LR 1_A11_SR3__ni T Illill/fﬂlv’llln_ll 158
e L Ty Yy ek inlu“n S ATE 3R, L] _i l _| 181
| “‘-’fff/ff‘l‘ll‘f//f//f//////(///’l’//Al)}/}/lﬂi‘l/‘!il‘ L_BASBRNERANNA_EX__Wh l‘ll E_13% EELEE W _| 1153
R A A i R e T 1) 7R nuuu_usu 3 siA 55
Vsii llllllrf/l///fl//}!lll‘!l Brgiri ML " un nnmn_ln”u T3 30,/7 X5 167
VPR ey AT S g ul NEXEASSARL 3
e sﬂmssﬂu.l_ﬁ_ — TIREEREALEA 133 m
- - S ety A A e e e it SATRAEE_NFE_S%. 173
L) l!l!lfr//f!/”////f///nufﬂ”uu 4 2r A ARRARRL (| et s
EIEITES RS M_6_ Lrerty i ARk SR RRRACKEATATEA TR ARDL 5. BANR 177
AAERERERARALRA! L‘!ll'llll ‘I‘llllllll//“lﬂ‘ﬂ‘ ﬁJJ!II!II{!!II/II/I/III!!IJ“I|| 5 ™
1
[ A T I
L T T 9 ¢ ® ¥ ¢ & ® o o @ & 9o @ LT ]
tlext wize noss Ler wasc nr aIGeT WIme
STEBOL oe SYaBoL
> 1
. > ]
; > i
T 5 H
- 2 .

Fig. 7-5. Gates Lear jet; antenna position 2 (T); wheels down, flaps up.
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Fig. 7-7. Gates Lear jet; antenna position 2 (T); wheels up, flaps up.
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Fig. 7-9. Gates Lear jet; antenna position 3 (B);
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Fig. 7-10. Gates Lear jet; antenna position 3 (B); wheels down, flaps down.
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Fig. 7-11, Gates Lear jet; antenna position 3 (B); wheels up, flaps up.
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Fig. 7-13. Gates Lear jet; antenna position 4 (B); wheels down, flaps up.
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Fig. 7-14. Gates Lear jet; antenna position 4 (B); wheels down, flaps down.
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Fig., 7-17. Gates Lear jet; antenna position 5 (B); wheels down, flaps up.
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Fig. 7-18. Gates Lear jet; antenna position 5 (B); wheels down, flaps down.
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Fig. 8~1. Grumman Gulfstream; antenna position 1 (T); wheels down, flaps up.
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Fig. 8-4. Grumman Gulfstream; antenna position 2 (T); wheels down, flaps up.
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Fig. 8-5. Grumman Gulfstream; antenna position 2 (T); wheels up, flaps up.
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Fig. 8-7. Grumman Gulfstream; antenna position 3 (B); wheels down, flaps down.
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Fig, 8-8, Grumman Gulfstream; antenna position 3 (B); wheels up, flaps up.
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