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	 Calculated principal and off-principal plane patterns are

presentea for the following aircraft: de Havilland DHC-7, Rockwell

Sabreliner 75A, Piper PA-31T Cheyenne, Lockheed Jet Star II, Piper PA-

31-350 Navajo Chieftain, Beechcraft Duke B60, Rockwell Commander 700,

Cessna Citation III, Piper PA-31P Pressurized Navajo, Lear Jet, and

Twin Otter DHC•-6.
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AIRBORNE ANTENNA PATTERN CALCULATIONS

By

L
	 Timothy J. Knerr', Teri M. Owens', and Roland R. Mielke2

I. INTRODUCTION

The new computer code based on programs NMOD, PFLT, NPLOT, and

OSUVOL has been used during the past year to investigate aircraft

antenna patterns that were not available under the old code, known as

the Volumetric Pattern Analysis Program, Roll, elevation, and off-

principal plane patterns have beer. calculated for large and small

aircraft. A description and definition of input data and an example of

the programs in the new code are presented in an earlier progress

report (ref. 1).

Chapter II presents output data from the new computer code for a

number of general aviation aircraft. Readers interested in results for

other large and small commercial aircraft are referred to previous

reports on this project (refs. 1 to 6). Aircraft model data sets, the

three views of the model, and the resulting patterns are ?resented.

Further descriptions of the pattern cuts and any other necessary

information are included in each subsection of this chapter.

Graduate Research Assistant, Department of Electrical Engineering,
Old Dominion University, Norfolk, Virginia 23508.

2 Associate Professor, Department of Electrical Engineering, Old
Dominion University, Norfolk, Virginia 23508.
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II. AIRCRAFT ANTENNA PATTERN CALCULATIONS

11.1. Introduction

In this section the results of pattern calculations are presented

for the deHavilland DHC-7, Rockwell Sabreliner 75A, Piper PA-31TI'
Cheyenne, Lockhe%ii Jet Star II, Piper PA-31-350 Navajo Chieftain,

Beechcraft Duke B60, Rockwell Commander 700, Cessna Citation III, Piper

PA-31P Pressurized Navajo, Lear Jet, and Twin Otter DHC-6. A model

data set is given for each modeling attempt of the aircraft. This is

followed by a three-view drawing of the resulting aircraft model com-

pared to the original aircraft views. Then the calculated radiation

pattern is presented.

11.2. diRavilland DHC-7

Elevation, roll, and off-principal plane patterns are calculated

for five particular antenna locations of this aircraft. Various model-

ing attempts are made for some antenna locations.

2
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Figure 11.1. deHavilland DHC-7. Antenna locations.
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Figure 11.2-1. deHavilland DHC-7. Data sat for antenna location 1.
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Figure 11.2-2. deRavilland DHC-7. Top front 1/4 wave.-
length monopole antenna above cockpit at
antenna location 1.
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pattern for antenna location 1.
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antenna location 1.
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Figure II.3-4. do&villan;i DHC-1. Off-elevation plant
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Figure II.3-5. daHavilland DHC-7. Off-elevation plane pattern.
THC-20 % for antenna location 1.
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Figure 11.3-6. de8anilland DHC-7. Off-elevation plane pattern.
TRC-3O°, for antenna location 1.
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Figure 11.4-1. deHavilland DHC-7. Data eat for antenna location 2.
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Figure 11.4-3. deHavilland DHC-7. Elevation plane pattern
for antenna location 2.
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Figure 11.6-4. deflavilland DHC-7. Off-elevation plane pattern.
THCl10's for antenna location 2.
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Figure 11.6-5. degavilland DHC-7. Off-elevation plane pattern,
THC-20°, for antenna location 2.
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Figure 11.6-6. deHavilland DHC-7. Off-elevation plane pattern,
THC-30 0 , for antenna location 2.
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Figure 11.7-2. deHavilland DRG-7. Top front 1/4 wavelength
monopole antenna above cockpit for antenna
location 2.
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Figure 11.7-3. deHavilland DHC-7. Eleva='on plans pattern for
antenna location 2.
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Figure 11.7-4. daHavilland DHC-7. Off-elevation plane pattern,
TRCulO°, for antenna location 2.
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Figure II.7-5. dagavilland DBC-7. Off-elevation plane pattern.
THCn20 °, for antenna location 2.
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Figure 11. 7-6. c;aHavilland DHC-7. Off-elevation plane pattern,
I'HC-30°, for antenna location 2.
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Figure 11.8-3. deHavilland DHC-7. Elevation plane pattern
for antenna location 4.
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Figure 11.10-1. deHavilland DHG-7. Data set for antenna location 5.
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Figure 11.11. deHavilland DHC-7. Antenna locations.
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Figure 11.12-1. deHavilland DHC-7. Data set for antenna location 1.
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Figure II.12-2. de avilland DHC- 7. Top front 1/4 wavelength
monopole antenna above cockpit for antenna
location 1.
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Figure II.12-3. daRavilland DHC-7. Roll plane pattern for
antenna location 1.
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Figure 11.12-4. deflavilland DHC-7. Off-roll plane pattern,
THC-10 % for antenna location 1.

44



E-PHI
oe rLor

RIGHT WING

Figure II.12-5. deHavilland DHC-7. Off-roll plane pattern,
THC-20°, for antenna location 1.
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Figure 11.12-6. deHavilland DEC-7. Off-roll plane pattern,
THC-30 0 , for antenna location 1.
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Figure II.12-7. deHavilland DHC-7. Off-roll plane pattern,
THC-40°, for antenna location 1.
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Figure 11.12-8. deHavilland DHC-7. off-roll plane pattern.
TRC-30'. for antenna location 1.
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figure 11.12-9. de8avilland DAC-7. Off-roll plane pattern.
TIC-60% for ants=. location 1.
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Vigure 11.12-10. deR"ill=d DHC-7. Off-roll plane pattern.
THC-70'. for anteuaa location 1.
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Figure II.12-11. deRavilland DEC-7. Off-roll plane pattern,
THC-80 % for antenna location 1.
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Figure 11 . 13-1. deSavilland DHC-7. Data set for antenna location 2.
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Figure 11.13-2. deHavii-ind DHC-7. Top front 1/4 wavelength
monopole antenna above cockpit for antenna
location 2.
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Figure 11.13-3. deUvilland DHC-7. Roll. plane pattern for antenna location 2.
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Figure II.13-4. deHavilland DHC-7. Off-roll plane pattern,
THC=10°, for antenna location 2.
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Figure II.13-5. deRawilland DHC-7. Off-roll plane pattern.
THC-20 °, for antenna location 2.

56



E-PH I
OB PLOT

LEFT WING

Figure 11.13-5. deHavilland DHC-7. Off-roll plane pattern,
THC-30°, for antenna location 2.
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Figure 11.13-7. deHavilland DEC-7. Off-roll plane pattern.
THCu40°, for antenna location 2.
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Figure 11. 13-8. de8avilland DHC-7. Off-roll plane pattern.
THCn5O°, for antenna location 2.
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Figure 11.13-9. deHavilland DHC-7. Off-roll plane pattern,
THC-60 % for antenna location 2.
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Figure II.13-10. deRavilland DEC-7. Off-roll plane pattern.
TEC-70 % for antenna location 2.
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Figure 11.13-11. deHavilland DHC-7. Off -roll plane pattern,
THCm80°, for antenna location 2.
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Figure 1.1. 14-1. deHavilland DSC-7. Data net for antenna location 4.
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Figure 11.14-3. deHavilland DRC-7. Roll plane gatterr for antenna location 4.
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Figure U.15-1. deRavilland DHC-7. Data set with wings for antenna location 4.
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Figure II.15-2. deRavilland DHC-7. Bottom 1/4 Wavelength
monopole antenna for antenna location 4.
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Figure 11.15-3. deRavilland DHC-7. Roll plane pattern for antenna location 4.
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Figure 11.16-1. deRavilland DHC-7. Data set for antenna location 5.
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Figure 11.16-2. deHavilland DEC-7. Bottom rear 1/4 wavelength
monopole antanna for antenna location 5.
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Figure 11.16-3. deHavilland DHC-7. Roll plane pattern for antenna location 5.
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II.3. Rockwell Sabreliner 75A

Elevation and roll plane patterns are calculated for air

particular antenna locations of this aircraft.
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Figure 11 . 17. Rockwell Sabreliner 75A. Antenna locations.
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Figure II.18 . 1. Rodwell Sabreliner 75A. Data set for antenna location 1.
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Figure 11.18-2. Rockwell Sabreliner 75A. Top front 1/4 wavelength
monopole antenna above cockpit for antenna locaCion 1.
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Figura 11 . 19-1. Rockwall 9abraliner 75A. Data *at for ante=& location 2.
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Figure !1. 19-3. Rockwell Sabreliner 75A. Elevatiou plane pattern
for antenna location 2.
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Figure U.20-1. Rockwell Sabreliner 75A. Data set for antenna location 3.
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Figure H.20-2. Rockwell Sabreliner 75A. Top front 1/4 wavelength
monopole antenna above cockpit for antenna location 3.
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Figure 11.20-3. Rockwell Sabreliner 75A. Elevation plane pattern
for antenna location 3.

82



ORIGINAL PAGE 13
OF POOR QUALITY

_
F C1

 27 ,12Q..312..132_24.3L4 ^7Il, 43L —
.0. -16. -0ta_

PG._.
4..E _

4a.4.5d_14.6,096 -13.
-_ ,j Q, t24 19.6.096 -13.

.. .10,.i2^146..^ 9e i 3 .
=4.34d. 14d.Il4^13-	 —.

PG
_ 4 T^

— . 4-5. L94_u 4 * 1 3 6--,2 S.	 _
16.852 --149.32-:20. 	 --

- PG.__

12.246 _^2l.i8^ 8.865	 _._.
._ 134.45331.. T^i2 2.2

22.21*.-206.82-0. 	 - -
._PG

4 T
.22..214-206..82.

134.0% -aea_a3A L
_ 13"Os

124256 325.78*-8._865,	 _.

..—. fl.^.49LII.

Go Cis  -Oi -s21_ 3

PO

0'_ 3 60- 1

pp
l0000^_5..2	 _

EX—

Figure II.21-1. Rockwell Sabreliner 75A. Data set for antenna location 4.
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Figure 11.21-2. Rockwell Sabraliner 75A. Top front 1/4 wavelength
monopole antenna forward of cockpit for antenna
location 4,
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Figure 11.21-3. Rockwell 3abreliner 75A. Elevation plane pattern
for antenna location 4.
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Figure 11.22-1. Rockwell Sabreliner 75A. Data set for antenna location 5.

86



ORIGINAL PI
Of POOR Qt

WOW

R^6
HM INS I"WILE
I AZIMUTH FLAW

-----------------------}------^-...^,

i

Figure 11.22-2. Rockwell Sabreliner 75A. Bottom front 1/4 wavelength
monopole antenna for antenna location 5.
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Figure 11.22-3. Rockwell Sabreliner 75A. Elevation plane pattern
for antenna location 5.
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Figure 11.23-1. Rockwell Sabraliaer 75A. Data set for
antenna location 6.
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Figure 11.23-2. Rocbmll Sabraliner 75A. Bottom rear 1/4 wavelength
monopole antenna for antenna location 6.
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Figure II.23-3. Rockwell Sabreliner 75b. Elevation plane pattern for
antenna location 6.
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Figure 11.24. Rockwell Sabreliner 75A. Antemm locatioas.
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Figure II.25-1. Rockwell Sabreliner 75A. Data set for
antenna location I.
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Figure 11.25-2. Rockwall Sabraliner. 75A. Top front 1/4 wavelength
monopole antenna above cockpit for antenna location 1.
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Figure II.25-3. Rockwell Sabreliner 75A. Roll plane pattern for
antenna location 1.
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Figure U-26-1. Rockwell Sabreliner 75A. Data set for antenna location 2.
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Figure 11.26-2. Rockwell Sabreliner 75A. Top front 1 /4 wavelength
monopole antenna above cockpit for antenna location 2.

97



E-PHI
OB PLOT

TOP

B01TOK

Figure 11.26-3. Rockwell Sabreliner 75A. Roll plane pattern for
antenna location 2.
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Figure 11.27-1. Rockwall Sabraliner 75A. Data set for
antenna location 3.
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Figure 11.27-2. Rockwell Sabraliner 75A. T(
monopole antenna above co*
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Figure 11.27-3. Rockwell Sabreliner 75A. Roll plane pattern for
antenna location 3.
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Figure II.28-1. Rockmll Sabraliner 75A. Data set for
antenna location 4.
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Figure II.28-2. Rockwell Sabraliner 75A. Top front 1/4 wavelength
monopole antenna forward of cockpit for antenna
location 4.
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Figure 11.28-3. Rockwall Sabraliner 75A. Roll ptaae pattern for
antenna location 4.
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Figme 11.29-1. Rodwell Sabraliner 75A. Data set for
antenna location 5.
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Figure II.29-2. Rockwell Sabreliner 75A. Bottom front 1 /4 wavelength
monopole antenna for antenna location 5.
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Figure 11.29-3. Rocbmll Sabreliner 75A. Roll plane pattern for
antenna location 5.	 107
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Figure 11.30-1. Rockwell Sabreliner 75A. Data set for
antenna location 6.
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Figure II.30-2. Rockwell Sabraliner 75A. Bottom rear 1 /4 wavelength
monopole antenna for antanna location G.

109



E-PHI
DB PLOT

TOP

Figure 11.30-3. Rockwell Sabreliner 75A. Roll plane pattern for
antenna location 6.
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11.4. Piper PA-31T Cheyenne

Roll plane patterns are calculated for seven particular antenna

locations of this aircraft. Various modeling attempts are wade for

some antenna locations.
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Figure 11.31. Piper PA-31T Cheyenne. Antenua locations.
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Figure 11.32-1. Piper PA-31T Cheyenne. Data set for
antenna location 1.
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Figure 11.32-2. Piper PA-31T Cheyenne. Top front 1/4 wavelength
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monopole antenna above cockpit for antenna location 1.
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Figure II.32-3. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 1.
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Figure 11.33-1. Piper PA-31T Cheyenne. Data set modeled without
fuel tanks for antenna location 1.
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Figure 11.33-2. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 1.
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Figure 11.34-1. Pipor PA-31T Cheyenne. Data ant for antenna location 2.
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figure 17.34-2. Piper PA-31T Chet'*=*. Top fron t. 1/4 wavelength
monopole antenna above cockpit for antenna location 2.
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Figure 11.34-3. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 2.
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Figure 11.35-1. Piper PA -31T Cheyenne. Data sat modeled
Without fuel tanks for antenna location 2.
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Figure 11.35-2. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 2.
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Figure II.36-1. Piper PA-31T Cheyenne. Data set for antenna location 3.
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Figure 11.36-2. Piper PA-31T Cheyenne. Top front 1/4 vavelength
monopole forward of cockpit for antenna location 3.
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Figure II.36-3. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 3.
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Figure II.37-1. Piper PA-31T Cheyenne. Data set modeled wituout
propeller for antenna location 3.
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Figure II.37-2. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 3.	 127
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ire II.38-1. Piper PA-31T Cheyenne. Data set modeled without
propeller housing for antenna location 3.
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Figure 11.38-2. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 3.
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Figure 11.39-1. Piper PA-31T Cheyenne. Data set for antenna location 4.
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Figure 11.39-2. Piper PA-31T Cheyenne. Bottom rear 1/4 wavelength
monopole antenna for antenna location 4.
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Figurs II.39-3. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 4.
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Figure I1.40-1. Piper rk-31T t.he7sane. Data set for antenna location 5.
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Figure 11.40-2. Piper PA-31T Cheyenne. Top front 1/4 wavelength
monopole antenna above cockpit for antenna location 5.
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Figure 11.41-1. Piper PA-31T Cheyenne. Data set modeled without
fuel tanks for antenna location 5.
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Figure 1.41-2. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 5.
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Figure II.42-1. Piper PA-31T Cheyenne. Data set for antenna location 6.
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Figure II.42-2. Piper PA-31T Cheyenne. Top front 1/4 wavelength
monopole antenna forward of cockpit for antenna
location 6.
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Figure 11.42-3. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 6.
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Figure 11 . 43-1. Piper PA-31T Cheyenne. Data set modeled without
propeller for antenna location 6.
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Figure 11.43-2. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 6.
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Figure II.44-1. Piper PA-31T Cheyenne. Data set modeled Without
propeller housing for antenna location 6.
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Figure 11.44-2. Piper P/-31T Cheyenne. Roll plane pattern for
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Figure IL 45-2. Piper PA-31T Cheyenne. Top front 1/4 wavelength
monopole antenna forward of cocicp it for antenna
location 6.
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Figure II.45-3. Piper PAS-31T Cheyenne. Roll plans pattern for
antenna ":-)cation 6.
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Figure II.46-1. Piper PA-31T Cheyenne. Data set for antenna location 7.
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Figure II.46-2. Piper PA-31T Cheyenne. Bottom rear 1/4 wavelength
monopole antenna for antenna location 7.
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II.5. Lockheed Jet Star II

Roll plane patterns are calculated for seven particular antenna

locations of this aircraft.
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Figure 11.47. Lockheed Jet Star 11. Antenna locations.
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Figure. 11.48-1. Lockheed Jet Star II. Date sat for antenna location 1.
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Figure II.48-1. Lockheed Jet Star II. Top front 1/4 wavelength
monopole antenna above cockpit for ay.tenua location 1.
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Figure 11.49-1. Lockheed Jet Star 11. Data act for antenna location 2.
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Figure 11.49-2. Lockheed Jet Star II. Top front 1/4 wavelength
monopole antenna above cockpit for antenna location 2.
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Figure II.49-3. Lockheed Jet Star II. Roll plane pattern for
antenna location 2.
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Figure II.50-1. Lockheed Jet Star II. Data set for antenna location 3.
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Figure 11.50-2. Lockheed Jet Star 11. Top front 1/4 wavelength
sOnoPole antenna forward of cockpit for antenna
location 3.
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Figure II.50-3. Lockheed Jet Star II. Roll plane pattern for
antenna location 3.
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Figure 11.51-1. Lockheed Jet Star II. Data set for antenna location 4.
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Figure 11.51-2. Lockheed Jet Star II. Bottom rear 1/4 wavelength
monopole antenna for antenna location 4.
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Figure II.51 -3. Lockheed Jet Star II. Stoll plane pattern for
antenna location 4.
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Figere II.52-1. Lockheed Jet Star II. Data set for antenna location 5.
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Figure II.52-2. Lockheed Jet Star II. Top front 1/4 vevelength
monopole antenna above coc'Vit for antenna
location 5.
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Figure II.52-3. Lockheed Jet Star II. Roll plane pattern for
antenna location 5.
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Figure II.53-1. Lockheed Jet Star II. Data set for antenna location 6.
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Figure II.53-2. Lockheed Jet Star II. Top front 1/4 wavelength
monopole antenna forward of cockpit for antenna
location 6.
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Figure II.53-3. Lockheed Jet Star II. Roll plane pattern far
antenna location 6.
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Figure II.54-1. Lockheed Jet Star II. Data set for antenna location 7.
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Figure II.54-2. Lockheed Jet Star II. Bottom rear 114 wavelength
monopole antenna for antenna location 7.
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Figure II.54-3. Lockheed Jet Star II. Roll plane pattern for
antenna location 7.
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11.6. Piper PA-31-350 Navajo Chieftain

Roll plane patterns are calculated for seven particular antenna

locations of this aircraft. Various modeling attempts are made for

some antenna locations.
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Figure 11.55. Piper PA-31 -350 Navajo Chieftain. Antenna locations.
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Figure 11.56-1. Piper PA-31-350 Navajo Chieftain. Data aet for
antenna location 1.
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Figure U.56 -2. Piper PA-31-350 Navajo Chieftain. Top front 1/4 wavelength
monopole antenna above cockpit for antenna location 1.
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Figure 11.56-3. Piper PA-31-350 r-avajo Chieftain. Roll plane pattern for
antenna location 1.
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Figure 11.57-1. Piper PA-31-350 Navajo Chieftain. Data set with only
one wing for antenna location 1.
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Figure 11.57-2. Piper PA-31-350 Navajo Chieftain. Roll plane pattern for
antenna location 1.
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Figure II.58-1. Piper PA-31-350 Navajo Chieftain. Data set for
antenna location 2.
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Figure 11.58-2. Piper PA-31-350 Navajo Chieftain. Top front. 1/4 wavelength
monopole antenna above cockpit for antenna location 2.
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Figure 11.58-3. Piper PA-31 -350 Navajo Chieftain. Roll plane pattern for
antenna location 2.
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Figure II.59-1. Piper PA-31-350 Navajo Chieftain. Data set for
antenna locaticn 3.
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Figure 11.59-2. Piper PA-31-350 Navajo Chieftain. Top front 1/4 aavalenzt:^,
monopole antenna forward of cockpit for antenna location 3.
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Figure 11.59-3. Piper PA-31-350 Navajo Chieftain. Roll plane pattern for
antenna location 3.
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Figure 11.60-1. Piper PA -31-350 Navajo Chieftain. Data set for
sntaona location 4.
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Figure 11.60-2. Pipet PA-31-350 Navajo Chieftain. Bottom rear
1/4 wavelength monopole antenna for aateras
location 4.
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Figure 11.60-3. Piper PA-31-350 Navajo Chieftain. 'Roll plane
pattarn for antantu location 4.
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Figure U.61-1. Piper PA-31-350 Navajo Chieftain. Data set
for antenna location 5.
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Figure II.61-2. Piper PA-31-350 Navajo Chieftain. Top front
1/4 wavelength monopole antenna above cockpit
for antenna location S.
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Figure II.61-3. Piper PA-31-350 Navajo Chieftain. Roll plane
pattern for antenna location 3.
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Figure 11.62-1. Piper P/1-31-350 Navajo Chieftain. Data set for
antenna location 6.
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Figure 11.62-2. Piper PA-31 -350 Navajo Chieftain. Top front
1/4 wavelength monopole antenna forward of
cockpit for antenna location b.
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Figure 11.62-3. Piper PM31-350 Navajo Chieftain. Moll plane pattern
for antenna location 6.
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Figure 11.63-1. Piper PA-31-350 Navajo Chieftain. Data set modeled
without engine for antenna location 6.
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`	 Figure II.63-2. Piper PAr-31-350 Navajo Chieftain. Noll plane
pattern for antenna location 6.
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Figure II.64-1, Piper PM31-350 Navajo Chieftain. Data *at
for antenna location 7.
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Figure II.64-2. Piper PA-31-350 Navajo Chieftain. Bottom sear
1/4 wavelength monopole antenna for antenna
location 7.
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ligurs 11-64-3. Piper PA-31-350 Navajo Chieftain. Roll plane pattern
for antenna location 7.
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11.7. beechcraft Duke 360

Roll plane patterns are calculated for seven particular antenna

locations of this aircraft.
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Figure 11.65. seechcralt Duke D60. Antenna locations.
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Figure 11.66-1. Beacheraf t Duke B60. Data set for antenna 1OC&tiOU 1.

203



•- ^•------ -------------------

b^

_r

1 

l	
.^rQ ^^ O 

''i

r1 i	 •-i
t	 '.

1M

'............................. .........	 ..

Figure 11.66-2. Beechcraft Duke 860. Top front 1/4 wavelength
monopole antenna above cockpit for antenna
location 1.
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figure 11.66-3. Beachcraft Duke D60. Roll plane pattern for
antenna location 1.

205



ORIGINAL PAGE IS
OF Pn^- '3'JALI7Y

r
I

>r

F
s

I

F

FG
?8. y 7 20.26 34.60 29.26
0. 01 A.

PG
4 T
-21.054 17.864 12.122
-16.588 5845A 29.986
-11:0588 580038 105027
-?1.054 17.d64 111.012

PG
3 F
-16.588 5P.A58 24.4tl6
-16.589 X8056 -22.33
-.638 5R.058 -22.33
-.h3H 59.059 10.27
-lb.584 58.058 105.27

p r,
4 F
-.638 59.058 -27.33
3.828 98.89 -22.33
3.828 98.A9 94.528
-.b3A 5d.058 1P Aa 27

►' G
5 F
-13.39A 58.89 09.52a
3.828 . 9d,89 94.5PR
*3.828 98.89 -22.33
-13.398 98.89 -22.33
-139396 98.89 32.538

PG
4 F
-13.398 98.89 32.538
.638 233008 41.47
.638 233.508 76.56
-13.398 98.89 999528

PG
4 T
-21.054 -17.864 111.012
-16.589 -58058 105927
-16.5P.A -58.058 29.986
-21.054 -17.964 12.122

PG
5 F
-169588 -58458 105.27
-.638 -58.059 105.27
-.638 -50.058 -22.33
-16.:68 -51.058 -22.33
-16.580. -58.058 29.986

PG

4 F
-.638 -58.058 105027
3.826 -98.89 99.528
3.b28 -98989 -22.33
-.638 -58.058-22.33

PG	 -- -.
5 F
-13.398 -98.89 32.538

13.398 -989' 89 -22.33
3.A28 -98.89 -22.33
3.828 -98.89 99.528
-13.399 -98.89 99.528

4 F
-13.398 -98,89 99.528
.638 -233.50.A 76.56
..639 -233.50A 41.47.
-13.398 -98.89.32.538

SG
1
0. 35.728
0. 0. 0. .25 3
1. 0.

}40

0. 0. 94"

0 360 1
50000. 5.2

Pp
3.75 3

F 

Figure 11.67-1. Beechcraft Duke B60. Data set for antenna location 2.
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Fijure 11.67-2. Beechcraft Duke B60. Top front 1/4 wavelength
monopole antenna above cockpit for antenna
location 2.
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Figure 11.67-3. Beec,,.r&Zt Duke B60. Roll plane pattern for
antwm ,t location 2.
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Figure 11.68-1. Beochcraft Duke B60. Data sat for antenna location 3.
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Figure 11.68-2. Beechcraft Duke 860. Top front 1/6 vavelength
monopole antenna forward of cockpit for antenna
location 3.

210



E-PHI
OB PLOT

TOP

Figure II.68-3. Beechcraft Duke 360. Roll plane pattern for
antenna location 3.
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Figure II.69-1. Beechcraft Duke 860. Data set for aatonn& location 4.
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Figure 11.69-2. Beenhcraft Dula 360. Bottom rear 1/4 wavelength
monopola antenna for antenna location 4.
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Figure 11.69-3. 5eecbcraft Duke 560. Roll plane pattern for
antenna location 4.
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Figure 11.70-1. 3eeehcratt Duke 360. Data set for aatem& locatim 5.
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,i=nre U.10-2. Desc6crait Duke 30. Top front 1;4 vavelanCth
monzVole antenna abaft cockpit for antenna
location S.
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Figure 11.70-3. Beechcraft Duke B60. Roll plane pattern for antenna location 5.
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Figure II.71-1. Beechcraft Duke B60. Data set for antenna location 6.
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Figure 11.71-2. Beechcraft Duke B60. fop front 1/4 wavelength
monopole antenna forward of cockpit for antenna
location 6.
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Figure 11.71-3. Beechcraft Duke B60. Roll plane pattern for
antenna location 6.
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Figure 11.72-1. Beechcraft Duke B60. Data set for antenna location 7.
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Figura 11.72-2. Beechcraft Duka B60. Bottom rear 1/4 wavelength
monopole, antenna for antenna location 7.

222



a

4

E-PH T

08 PLOT

Tor

Figure II.72-3. Beechcraft Duke B60. Rol plane pattern for
antenna location 7.
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II.8. Rockwell Commander 700

Roll plane patterns are calculated for seven particular antenna

locations of this aircraft.
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Figure 11.73. Rockwall Commander 700. Antenna locations.

225



ORIGINAL PAGE IS
OF POOR QUALITY

3390 Nb.12 33.5

r t'

4 f

-4b.t 22.32 44964
-41.04 ?2 * 72 4095
- 4 1.(1 4 7202 lld.e
-4t.P 22932 12602

P f.

t F
-41.04 72.72 4c.R
-4:.t:4 72,T2 -20 .OR
-24.48 7006 -10.08
-24.41 70.56 11PvA
-41.04 72.72 111. A

4 F

-24.4x.+ 76.25 - tt;.OH

-2(...t. 112.3'2 -1i.A1
-'t .lt 112.32 113.04
-24.48 70.56 11d.F

F' C.

5 V

- t ♦ .7 c 11 5.? 113.04
-c^.It. 112.32 11390 4
-?^ elf 112 . 3 -10.CA
-3e+.72 '115 ..Z -l0. ntr
-36.72 115..2 '51:.4

P a;
4 F

-3h. 72 11 `..2 511.94
-?0.16 257.04 56.6E
-2t..:t ?:7.,-4 92.1e
-3r .7? 11	 2 113.04

4r
-4t..M -1'.32 126072
-41.U4 -72.7? 118**
-4:., 4 - 7 7.72 47.6
-4t .e -22.32 44.64

Na,
.	 h

-4i.L4 -lc.T2 116.F.
- '^. 4 a -7J.s^ 11b.H
- 2 4.46 -711.50
-41 .(4 -77.72 -1P, Or
-it .U4 -71.7' 40.,d

F

- 24.4t -70.56 1180
-112032 111#j4
-12032 -100nd
-70.56 -10.06

F t:
► f
3c.'72 - 11t1.2 :t).4

-1t .72 -115 a  2 -1001)e
-?11.10 -112.32 -10008

-112.32 11391:4
-Ir-.72 -11 4 .2 113.04

Pt
4 H

-^^07A: -11502 113.14
.1f -?57.J4 12.:a

-31,.74 -111 ' t ;4:4

•	 1

11. Of 74 025 3
1. n.

Il e	110	 •,	 .	 ..

^N
'1.75 3

FX

Figure I1.74-1. Rockwell Commander 700. Data met for
antenna location 1.
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Figure II.74-2. Rockwell Commander 700. Top front 1/4 wavelength
monopole antenna above cockpit for antenna location 1.

227



E - P HI
09 PLOT

Tap

Figure U."74-3. Rocbrell Commander 700. Aoll plane pattern for
antenna location 1.
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TUMO 11.73-2. Rockwall Comu d4v 700. ?op front 1/4 wavelength
monopole antenna above cockpit for antenna location 2.

230



Figure II.75-3. Rockwell Co®ander 700. Roll plane pattern for
antenna location 2.
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Figure 11.76-1. Rockwell Commander. Data set for antenna location 3.
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Figure II.76-2. Rockwell Commander 700. Top front 1/6 wavelength
monopole antenna forward of cockpit for antenna
location 3.
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Figure II.76-3. Rockwell Commander 700. Roll plane pattern for
antenna location 3.
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Figure 11.77-1. Rockwall Comwmdar 700. Data sat for
antenna location 4.
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Figure 11.77-2. Rockwell Commander 700. Bottomi rear 1/4 wavelength
monopole antenna for antenna location 4.

i
236



E

E-PHI
OB PLOT

To

Figure II.77-3. Aockwll Commander 700. Roll plane pattern. for
antenna location 4.

237

v



i

t

t

ORIGINAL PAGE 18
OF POOR QUALITY

t

t

0

FG
16.96 33 9 0 86,12 3390
0. 0. 09

h G

-4696 22.32 .^^•.4
-41:04
-41.04 ?2.72 114.8
-4698 2202 12602

PG
5 F
-41 9 04 72,?2 00
-4144 ?29?? -10908
-24 9 48 ?0956 -10.08
-24.48 ?0.56 118.8
-41,0-4 12 .72 11.898
PG
4 F
-24 ! 49 TQ:26 -IO.QS __._........
-20.16 112.32 -102.09
-20. 16 1 120??. 112.04
-2401 70.56. 110.8
PG

-36.72 119.2 113.04	 "-
-20.16 112.32 _119904	 __
-20.16 112.32_ -10.08 - - -
-96.72 119.2 - 10. _08
-36..72 1^s.2 50.4 

___.

4 F
-30.72 15.2-'00.4
-2 0. 16_ 257.04 56.8A
-20.16 257.04 92 .16
-35.72 115.2

_
 113.04

-46:8 =22.32 1_26.72
-41.04 -72.72 119.8
-41.04 -T2.T2 46.8 ----	__
-46:8 -22.32_ 4y.64

PG
5 F
-41 .04* --;T2.72` 118.8
-24:ie-=7a:56-1-18:8
-24: 4S =70:56 =10.0A
-41:04 -=?2.?2 -10:08
-41904 -?2.?2 46.8

PG

•4 •F

-24.48 -?4.06 116.! 7
-20.16 -112 .32..113 9 01.._.._._.
-20916 1-112232..-10908..._ -
-24.44 -70.36 -10.04

PG

-3 6.72 -11592- 5094
-36972 -11592 -10908
-20.16 !!111919 -10 908
-20.16 -112 9 32 113.04
-36972 -115922 113.04

PG
4 F
-36.72 -115 9 2 113.04
-20 9 16 -257 1 04 92_16
-20.16 -257 904 WAS
-36.72 -115.p.2 50 94

SG

0 9 49.60
04 0 9 49 •25 3	 ,-
1 0 0.	 - --PO
0. 0. 90.
0 366 

i • --

50000. 3.2
pp

Figure 11.78-1. Bocbrall Commander 700. Data set for
ante=& location 5.
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Figure II.78-2. Rochmkll Commder 700. Top front 1/4 wavelength
monopole antenna above cockpit for antenna location S.
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Figure II.78-3. Aocball Commder 700. Roll plans pattern for
antenna location S.
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Figure 11.74-2. Rockeell Commdar 700. !op front 1/4 wavelength
monopole antenna forward of cockpit for antenna
location 6.
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74pre U.74-3. AocImIl Colander 700. Roll plane pattern for
antemua location 6.
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Figure 11.80-2. Rockwall Commander 700. Bottom rear 1/4 wavelength
Monopole antenna for antenna location 7.
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Figure I1.80-3. Rockwell Commander 700. Roll plane pattern for
antenna location 7.
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11.9. Cessna Citation III

Roll plane patterns are calculated for five particular antenna

locations of this aircraft.
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Figure 11 . 81. Cessna Citation III. Antena locations.
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Figure 11.82-1. Cessna Citation II. Data set for
antenna location 1.
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Figure 11.82-2. Cessna Citation III. Top front 1/4 wavelength
monopole antenna above cockpit for antenna
location 1.
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Figure II.82.3 Cessna Citation III. Roll plane pattern for
antenna location 1.
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Figure 11. 83-1. Cessna Citation III. Data set for
antenna location 2.
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Pigure II.83-2. Cessna Citation III. Top front 1/4 wavelength
monopole antenna above cockpit for antenna
location 2.
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Figura II.83-3. Cessna Citation III. Roll plane pattern for
antenna location 2.
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Figure II.84-1. Cessna Citation M. Data set for
antenna location 3.
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li;ura 11-W2. Guns Citation III. Top front 1/4 wavelangth
s000pola antenna forward of cockpit fot antenna
location 3.
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Agure II.85-2. Cessna Citation III. Bottom front 1/4 wavelength
monopole antenna for antenna location 4.
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Figure II.W2. Ceaana Citation III. Bottom rear 1/4 wavelength
monopole antenna for antenna location S.
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Figure II.86-3. Cessna Citation III. Roll plane pattern for
antenna location S.
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II.10. Piper PA-31P Pressurized Navajo

i

	

	 Roll plane patterns are calculated for five particular antenna

locations of this aircraft.
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Figure II.87. Piper PA-31P Pressurized Navajo. Antenna locations.
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Figure II.88-1. Piper PA-31P Pressurised Navajo. Data set for
antenna location 1.
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Figure II.W2. Piper PAS-31P Pressurized Navajo. Top front 1/4 wavelength
uonopole antenna above cockpit for antenna location 1.
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Figure 11.88-3. Piper PA-31P Pressurized Navajo. Roll plane pattern for
antenna location 1.
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Figure 11.89-1. Piper PA-31P Pressurized Navajo. Data sat for
antenna location 2.
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Pisuse 11-89-2- Piper PA-31P PrearisrUed Navajo. Top front 1/4 wavalculth
monopole antenna above cockpit for antenna loca tion 2.
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Figure II.89-3. Piper PA-31P Pressurized Navajo. loll plane pattern for
antenna location 2.
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Figura U-90-1. piper PA-31P FrOssurlsed Navajo. Data sot for
antema location 3.
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Figure U-90-2. riper !,A-31P Pressurized Navajo. Top front 1/4 wavelength
monopole antenna forward of cockpit for antenna location 3.
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Figure 11.90-3. Piper PA-31P Pressurized Navajo. Roll plane pattern for
antenna location 3.
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Figure 11.91-1. Piper PA-31P Pressurized Navajo. Data set for
antenna location 4.
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Figure 11.91-2. Piper PA-31P Pressurized Navajo. Bottom front 1/4 wavelength
monopole antenna for antenna location 4.
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Figure 11.91-3. Piper PA-31P Pressurized Navajo. Roli plane pattern for
antenna location 4.

277



^OppOR QAAEITY0

21.0 20.0 21.0 204
00 00 00

SG

0. 3'.4- ..
	 _

0. 0. 0 s25- 4
P0, _--

0. 0. 40.
0 360 1	 -`
50000. ' S.2 -- '

PP	 - - - ---
3.7 5 3 `- ----

Ex

t A

Figure 11.92-1. Piper PA-31P Pressurised Navajo. Data set for
antenna location S.
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Figure 11.92-2. Piper PAr31 7? Pressurized Navajo. Bottom rear 1 /4 wavelength
monopole sutanna for antenna location S.
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Figure 11.92-3. Piper PA-31P Pressurized Navajo. Roll plane pattern for
antenna location S.
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11.11. Lear Jet

Roll plane patterns are calculated for four particular antenna

locations of this aircraft. Several modeling attempts are made fox

antenna location.
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Figure 11.93. Lear Jet. Antenna locations.
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Figure 11.94-1. Lear Jat. Data sat for antenna location 1.
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Figure 11.94-2. Lear Jet. Top front 1/4 wavelength sonopole antenna
above cockpit for antenna location 1.
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Fibdre II.94-3. Lear Jet. Roll plans pattern for
antenna location 1.
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Figure 11.95-1. Lear Jet. Data set far auto=& location 2.
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Figure 11.95-2. Lear Jet. Top front 1/4 wavelength monopole antenna
above cockpit for antenna location 2.
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pi8ure 11.95-3. Lear Jet. Roll plans pattern tor antenna location 2.
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Figure 11.96-1. Lear Jet. Data set for antenna location 3.

289



ORIGINAL PAGE 0

OF !POOR QUALITY

!	 i
^ 
t

Figure II.96-2. Lear Jet. Bottom rear 1/4 wavelength monopole antenna
for antenna location 3.
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Figure 11.96.3. Lau Jet. Roll plane pattern for antenna location 3.
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Figure 11.97-1. Lear Jet. Data sat modeled without fuel tanks
for antenna location 3.
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Figure II.97-2. Lear Jet. Roll plane pattern for antenna location 3.
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Figure 11.98-1. Lear Jet. Data set for antenna location 4.
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for antenna location 4.
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figure 11.98-3. Lear Jet. Roll plane pattern for antenna location 4.
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11.12. Twin Otter DHC-6

Roll plane patterns are calculated for six particular antenna

locations of this aircraft.
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Figure 11.99. Twin Otter DHC-6. Mtama locations.
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Figure-11.100-2. Twin Otter DHC-6. mop front 1/4 wavelength
monopole antenna above cockpit for antenna
location.. 1.
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Figwe 11.100-3. Twin Otter DW-6. Boll plane pattern for antenna location 1.
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Figure II.101-1. Twin Otter DHC-f. Data set for antenna location 2.
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Figure II.101-2. Twin Otter DHC-6. Top front 1/4 wavelength
monopole antenna above cockpit for antenna
location 2.
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Figure II.101-3. Twin Otter DRC-6. Roll plane pattern for antenna location 2.
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Figure 11.102-1. Twin otter DRC-6. Data set for antenna location 3.
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Figure 11.102-2. Win Otter DRC-6. Top front 1/4 wavelength monopole antenna
above cockpit for antenna location 3.
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Figure U.102-3. Twin Otter DRC-6. Roll plane pattern for antenna location 3.
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Figure II.103-1. ltiria Otter DEC-6. Data set for antenna location 4.

308

r



^ ^ e i, ^1

i^1•	 1..^e,v

M

CIJ	 ..^ .................................................................

Figure I1.103-2. Twin Otter DW-6. Top front 1/4 wavelength monopole antenna
forward of cockpit for antenna location 4.
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Figure II.103-3. Twin Otter ORC-6. Roll plans pattern for antenna location 4.
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Figure 11.106-2. Twin Otter DSG-6. Bottom froat 1!6 wayslangth monopole
antenna for antenna location S.
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FISure 11. 104-3. Win Otter DHG6. 16011 plans pattern for antenna location S.
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Figure 11.105-1. Twin Otter DHG6. Data set for antenna location 6.
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Figure 11.105-2. Twin Otter DHC-6. Bottom rear 1/4 wavelength monopole
antenna for antenna location 6.
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Figure II.105-3. Twin Otter DRC-6. Roll plane pattern for antenna location 6.
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